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BLOOD PRODUCT TRANSFER SYSTEM

This application claims benefit under 35 U.S.C. § 119(e) of U.S. Provisional
Application No. 60/322,387, filed on September 14, 2001, the entire contents of which are

incorporated herein by reference.

BACKGROUND OF THE INVENTION

Field Of The Invention

The present invention relates in géneral to a fluid product transfer system, and
pertains, more particularly, to a system for transferring blood product between a blood
storage bag and a processing bag, or vice versa. The principles of the present invention

may be applied in a centrifuge processing system or other extracorporeal blood processing

systems.

The Prior Art

In current blood processing systems there are generally two techniques for moving
blood product from a flexible blood storage bag to a processing device such as a
centrifuge. These two techniques include gravity and peristaltic pumps currently used to

create blood flow in the coupling tubing.

Regarding the gravity technique, the blood storage bag is typically disposed at a
position higher than the processing bag and blood flows from the bag to the lower
disposed centrifuge by gravitational force. The gravitational technique is adequate if the
bag is high enough, the tubing diameter large enough, and the tubing length is short
enough to expedite fluid flow. For some applications in which the tubing inside diameter
is narrow, the length of tubing is relatively long. Thus, the required height to provide a
reasonable drain time would make the gravity technique impractical. The deficiency of
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“the gravity technique is that the tubing size has to be of sufficient inside diameter
to allow adequate flow or otherwise the fluid may clot, particularly if platelets are part of
the fluid, and thus impede flow. In addition, if the inside diameter of the tubing is not
sufficient this may cause the blood product to flow very slowly because of the relatively
high viscosity of the blood related components. Another drawback to the gravity
technique is that it only allows blood to flow in one direction, essentially from the blood

storage bag to the processing device, unless positions are reversed.

The second technique for moving blood products to a processing device suchasa
centrifuge is with the use of a pump such as a peristaltic pump. These pumps are
functional in terms of flow but their drawback is that they can cause damage to the blood
product, particularly red blood cells. The roller wheels on peri-pumps tends to put a
significant amount of pressure in a very small area of a tube where the blood is flowing,
thereby destroying some of the red blood cells that come into contact with the roller

wheels.
SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention to provide an improved blood
product transfer system that enables the blood product to readily flow through smaller
diameter tubes with great efficiency and speed.

Another object of the present invention is to provide a blood product transfer
system that operates so as to keep the red blood cells or any other components of the

blood product free from any damaging effects and in a sterile, closed environment.

To accomplish the foregoing and other objects, features and advantages of the
invention there is provided a system for transferring blood product between a blood
storage bag and a processing bag, usually a centrifuge processing bag. The system is
comprised of an airtight containment chamber that is provided with means supported
within the chamber, preferably at the top thereof, for supporting at least one blood storage
bag, and usually a plurality of such bags. In a preferred orientation, the blood storage bag
is supported in an upright position with a tubing end of the blood storage bag at the

bottom thereof. The airtight containment chamber is provided with a door including an
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airtight fixture that allows tubing from the blood storage bag to exit the chamber, such as
for coupling by way of a distribution module to a processing module. A fluid pump is
coupled to the airtight containment chamber for establishing either pressure within the
chamber or drawing a vacuum in the chamber so as to transfer blood product, in one
instance under pressure from the blood storage bag to the processing bag, and in the other
instance, using vacuum for transferring fluid from the processing bag back to a blood
storage bag. A controller is used for controlling at least the fluid pump to, in turn, control

this transfer of blood product.

As indicated previously, the airtight containment chamber may be for supporting a
plurality of storage bags. These bags are disposed in a position that allows the blood
product to flow due to pressure or vacuum without allowing a blockage to occur via a
collapsed tube or blood storage bag. The fluid pump may comprise an air pump having a
compressor for delivering either a pressure to the chamber or drawing a vacuum on the
chamber. A control solenoid circuit may be provided for selecting, in one state, pressure
operation, and in another state, vacuum operation. These one and another states are

mutually exclusive.

In accordance with other aspects of the present invention the airtight containment
chamber may include a fluid control circuit that couples either pressure or vacuum to the
chamber. In this embodiment some of the bags in the chamber are subjected to pressure
during a first time interval and others of the bags are subjected to vacuum during a second

time interval.

In accordance with another embodiment of the present invention there may be a
pair of airtight containment chambers, one for coupling to a vacuum source and the other
for coupling to a pressure source. This may comprise an air control circuit coupled
between the pump and the chambers for directing only pressure to one chamber and only
vacuum to the other chamber. Each of chambers may include a door. The chambers may

be separated by a common dividing wall.

In accordance with still another embodiment of the present invention there may be
provided a pair of pumps and an associated pair of chambers with a pump associated with

each respective chamber. In this embodiment only vacuum is coupled to one chamber
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and only pressure is coupled to the other chamber. The chambers may be separated and

each have its own access door.
BRIEF DESCRIPTIONS OF THE DRAWINGS

Numerous other objects, features and advantages of the invention should now
become apparent upon a reading of the following detailed description when taken in

conjunction with the accompanying drawings, in which:

Fig. 1 is a system block diagram illustrating a system in which the blood product

transfer apparatus of the present invention may be employed;
Fig. 2 is a perspective view of the air chamber of the present invention;

Fig. 3 is a schematic diagram illustrating the fluid pump, chamber and air supply

indicating alternate operation for respective pressure and vacuum;

Fig. 4 is a system block diagram illustrating an embodiment of the invention

employing a single pump with multiple blood product storage bags;

Fig. 5 is a system block diagram of another embodiment of the present invention
employing a single pump but in which the chamber can contain blood storage bags that
can be alternately emptied and filled;

Fig. 6 is a system block diagram of still another embodiment of the present
invention in which the airtight containment chamber is separated into two separate

chambers with a single pump; and

Fig. 7 is a system block diagram for still another embodiment of the present

invention employing separate containment chambers and separate pumps.
DETAILED DESCRIPTION OF THE INVENTION

The drawings, that are to be discussed hereinafter, illustrate a chamber for storing
blood product bags or any other fluid bags in which the fluid is to be driven or transferred
without requiring the use of peri-pumps or gravity. In accordance with one embodiment

of the invention only pressure may be applied within the containment chamber for the
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purpose of expressing the blood product to, for example, a centrifuge, such as to a
centrifuge processing bag. In another embodiment in accordance with the invention the
chamber may be operated under vacuum so as to transfer blood products say from a blood

processing bag to a blood product storage bag within the chamber.

Thus, the present invention describes, in essence, a mechanical device thatis a
pressure and/or vacuum chamber that facilitates the flow of blood or blood related product
fluids to and/or from a centrifuge for blood related processing. The blood product may be
contained in medical industry standard blood or transfer bags with attached sealed tubing.
The blood related product may include platelets, plasma, red blood cells, in any
combination or separately, and in any quantity up to the capacity of the bags in which they
are contained. For the purpose of this invention, the term “blood product” may include,
but is not necessarily limited to, treated or untreated fluid associated with blood, warm or
cold blood, stored or fresh blood, blood diluted with a physiological solution, including
but not limited to saline, nutrient, and/or anticoagulant solutions, one or more blood
components, such as platelet concentrate, platelet rich plasma, fresh frozen plasma,
plasma, plasma derivatives such as cryoprecipitate, packed red blood cells, or buffy coat,

and analogous products derived from blood or blood components.

One objective of the present invention is to generate flow of blood product fluids
say from one sterile flexible blood bag or multiple sterile flexible blood bags, to a
centrifuge sterile processing bag or multiple centrifuge sterile processing bags. For this
aspect of the invention air pressure is used within a chamber containing the blood product
bags. A second objective is to generate flow of blood product fluids from a centrifuge
sterile processing bag or multiple centrifuge sterile processing bags, to one sterile flexible
blood bag or multiple sterile flexible blood bags. To accomplish this a vacuum is used

within the chamber containing the blood product bags.

Reference is now made to Fig. 1 which is a system block diagram of a cell
processing system embodying the device for enabling transfer of blood product between at
least one blood storage bag and a centrifuge processing bag. Many of the components
illustrated in Fig. 1 are not described in detail herein. However, reference is made to U.S.

Patent No. 6,175,420 to Barry et al., granted January 16, 2001 for a more comprehensive
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description of fluid management portions of the system. Reference may also be made to
U.S. Patent No. 5,665,048 to Jorgensen, granted September 9, 1997 for further
descriptions relating to the centrifuge itself. Both U.S. patent 5,665,048 and 6,175,420

are incorporated herein by reference, in their entirety.

Fig. 1 illustrates the vacuum/pressure chamber 10 in accordance with the present
invention and the associated pump 12 that couples to the airtight containment chamber 10
by way of the tubing 14. Fig. 1 also illustrates the air supply at 16. Schematically
illustrated within the chamber 10 are a series of blood product storage bags 20. Each of
these bags is supported from a hanger 22 by means of a securing loop 24 associated with
each bag. Individual lines or tubing from each bag couples through the wall of the
chamber by way an airtight fixture 26. Fig. 1 illustrates this fixture at the bottom of the
chamber 10. However, in embodiments to be described in further detail hereinafter, the
fixture is usually provided on the door end and at about a mid-level position in the door,

such as in, for example, Fig. 2. Fig. 1 also illustrates the door 28 to the chamber 10.

In Fig. 1 there is also illustrated a centrifuge 30 that may have associated therewith
centrifuge processing bags 32. Also illustrated is the distribution section 40 comprising a
plurality of fluid management cassettes 42 and a peristaltic pump 44. Also coupling to
the cassettes 42 is a saline supply or bag 45 and reagent compartment 46. Also illustrated

is a waste bag 48 relating to the fluid management cassettes.

Not specifically illustrated in Fig. 1, but considered as part of the system, is a
computer controller. This is illustrated, however, in other embodiments of the present
invention described hereinafter. This is described as a processor control 50 that controls,

inter alia, operation of the air pump in accordance with the present invention.

Reference may now be made to Fig. 2 of the application for further details of the
pressure/vacuum chamber of the present invention. As indicated previously, the concepts
of the present invention can be practiced even with the use of only a single bag within the
storage chamber. However, a number of bags may be placed in the device chamber, the
quantity of which depends on the processing capabilities of the centrifuge, such as
whether it is a single or N unit device. The chamber 10 contains an airtight door 28 that

allows access and placement of the bags inside the chamber for processing. The airtight
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door 28 also has an adjoining airtight fixture 26 for allowing the tubing from the blood
bags to exit the chamber, so that those tube endings can be sterilely docked to the
centrifuge processing tubing. This is illustrated in Fig. 2 and 4 by various lengths of
tubing 26A within the chamber and tubing 26B outside the chamber. The airtight tubing
fixture 26 allows for the maximum number of tubes related to the bag capacity of the
chamber. Because the blood bags and tubing are not separated or cut, there is no concern
for the device to provide a sterile environment. Inside the chamber are one or more
hangers, schematically illustrated in Fig. 1 by the hanger 22 for mounting a single bag or a
plurality of bags. These bags 20 are preferably mounted vertically so that under pressure,
the tubing does not collapse or pinch until the blood product has been removed to the

centrifuge, in the pressure application.

The device of the present invention, including the chamber 10 has the capability to
provide a gradient level of pressure or vacuum, essentially from no pressure or vacuum to
positive pressure or vacuum and over any time interval. The device chamber 10
preferably has a release valve 21 such as depicted in Fig. 2 that may be controlled by the
user or by the centrifuge process to release pressure or vacuum to atmospheric conditions.
Also, the airtight door 28 to the chamber preferably has a safety mechanism such as safety

latch to ensure that the door cannot be opened unless the chamber contains no pressure or

vacuum.

The chamber 10 of the device in accordance with the present invention may also
have a pressure release valve that may be mounted in the wall of the chamber. This
pressure release valve ensures that a pressure or vacuum does not exceed the device
chamber limit. The device of the present invention, such as illustrated in Fig. 2 can be
constructed as a stand-alone unit with manual control by an operator, or it can be driven

automatically by a system that drives an entire process.

The airtight containment chamber is constructed of a material that can withstand
large pressures and vacuums. The volumetric capacity of the chamber is great enough to
contain one or more flexible blood bags (or blood transfer bags) hung vertically by the
bag hanger that runs across the top of the chamber. The door of the chamber is preferably

in the form of a clear window, made of lexan or some other strong clear material to allow
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visibility into the chamber. As indicated previously the door to the chamber is airtight
and provides access to place the flexible blood bags inside the chamber. The door has a
fixture such as fixture 26 that allows the tubing from the flexible or transfer bags to exit
the chamber to the outside of the chamber where the tubing can be attached with a
sterilized dock to the processing bags of the centrifuge.

As also illustrated in the drawings, the chamber 10 has associated therewith an air
hose 14 that is connected to the exterior pump 12. The pump 12 provides either air
pressure or vacuum to the chamber. The chamber has a pressure/vacuum transducer that
allows pressure and vacuum readings to be taken and to be preferably processed by the
computer processor. Associated with the pump is a switch mechanism that allows it to
pump air to the chamber to create pressure, or, alternatively, withdraw air to create a

vacuum.

The chamber interlock, the chamber release valve, chamber transducer, air pump
and other solenoids needed to control air flow, are all controlled by a computer processor
that is itself part of a larger computer system that controls the entire process. This
centrifuge system has a user interface that facilitates the process of loading and unloading

the pressure and/or vacuum chamber.

Now, and with further reference to the drawings, Fig. 2 illustrates the door 28 to
the chamber 10. Also illustrated in Fig. 2 is the hanger 22, showing at least one blood
product storage bag 20 supported from the hanger 22. The amount of tubing illustrated in
Fig. 2 indicates that there may be up to three bags in the chamber with associated tubing
from all three bags. Also illustrated is the tubing fixture 26 that enables tubing 26A
associated with the bag, to be coupled to the outside of the chamber to tubing 26B.
Tubings 26A and 26B may be the same uninterrupted tubing.

Also, with reference to Fig. 2, there is shown there the chamber 10 and the tubing
14 that couples from the chamber 10 to the air pump 12. Also illustrated in Fig. 2 are the
solenoids 80A and 80B that are controlled, to be described in further detail hereinafter, for
selecting either vacuum or pressure operation. Also illustrated in Fig. 2 are the vacuum

and pressure control valves 82A and 82B.
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In Fig. 2, the chamber release valve 21 is also illustrated. Also illustrated isa

gauge 15 for reading the pressure or vacuum that occurs in the chamber.

Fig. 3 is a schematic diagram illustrating the pump 12, chamber 10 and air supply
16, along with the solenoids 80A and 80B. Associated with the solenoid 80A are
coupling tubing lines 83A, 84A and 85A. Associated with the solenoid 80B are coupling
tubing lines 83B, 84B and 85B.

For pressure operation the solenoid 80A is operated so that there is a path between
tubing lines 83A and 85A. Similarly, the solenoid 80B is operated so that there is a fluid
path between the tubings 83B and 85B. This state of the solenoids is controlled by the
switch 11. With the solenoids in this position, there is a direct path from the air intake 16
by way of solenoid 80A, via pump 12, and by way of solenoid 80B to chamber 10. This
causes a pressurizing in the chamber 10. In this mode of operation the tubings 84A and

84B are essentially disconnected.

For vacuum operation the solenoids 80A and 80B are switched to their alternate
position, under control of the switch 11. The switch 11 may be operated manually or may
be an electronic switch controlled from the overall processing system. In the vacuum
state of operation, the tubings 83A and 83B are blocked and the input side of the pump
couples to the chamber 10 by way of solenoid 80B and tubings 84B and 85B. Similarly,
the output side of the pump couples to the air source 16 by way of solenoid 80A and the
tubings 84A and 85A.

To deliver blood product from the flexible blood product bag, or bags, to the
centrifuge for some centrifugation process, the user opens the door to the chamber, hangs
the bag(s) on the bag hanger, routes the tubing from the bags to the special tubing fixture
that is part of the chamber door, closes the door, attaches the tubing ends to the centrifuge
processing bag(s) tubing with sterilized docks, and then starts the computer system which
controls the pump and centrifuge process. The computer system is responsible for
maintaining the correct pressure level in the chamber derived either from the user, or by
some established software protocol. Once the blood products have been completely
delivered to the centrifuge, the pump is stopped and the release valve is activated to allow

the pressure to escape.
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To deliver blood product from centrifuge processing bag or bags, to a flexible
blood product bag or bags, the user opens the door to the chamber, hangs the bag(s) on the
bag hanger, toutes the tubing from the bags to the special tubing fixture that is part of the
chamber door, closes the door, attaches the tubing ends to the centrifuge processing bag(s)
tubing with sterilized docks, and then starts the computer system which controls the pump
and centrifuge process, if it is not already active or running. The computer system is
responsible for maintaining the correct vacuum level in the chamber derived either from
the user, or by some established software protocol. Once the blood product has been
delivered to the flexible blood product bag(s) in the chamber, the pump is stopped and the

release valve is activated to allow the vacuum to escape.

Now, reference may be made to separate embodiments of the present invention,
such as illustrated in Figs. 4-7. In one embodiment there may be provided a single
pressure/vacuum chamber and a single pump device. Another embodiment may include
two pressure/vacuum chamber devices. In still another embodiment there may also be

provided separate pumps.

Now, with reference to Fig. 4, there is shown a single pump 12 and a single
chamber 10. Fig. 4 also shows the processor control 50 with the control line 52 coupling
to the pump 12. Associated with the processor control 50, may be a solenoid arrangement
such as that depicted in Fig. 3 with a switch that is either manually controlled or a
computer control switch for selecting either pressure or vacuum operation. Fig. 4
illustrates a series of blood product bags 20 hung within the chamber 10. Also illustrated
is the door 28 and the airtight fixture 26. For the pressure application, the chamber is
essentially used to empty the contents of the sterile blood bags using pressure that is
distributed evenly about the entire outer surfaces of each bag. It is noted in Fig. 4 that the
bags are preferably hung vertically but also may be hung in other positions so that there
are no air bubbles that would tend to get into the outlet tubing from each of the bags. The
applied pressure provides an efficient and accurate way of dispensing blood product from
the bags.

Reference is now made to another embodiment of the invention illustrated in Fig.

5. Tn this embodiment it is noted that there are provided two separate series of bags. This
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includes three bags 20A and three bags 20B. The bags 20A are emptied with the
application of pressure and the bags 20B may be filed with the use of vacuum. Again,
there is illustrated in Fig. 5 the processor control 50 and control line 52 to the pump 12 for

controlling the pump to apply either pressure or vacuum to the chamber 10.

In the sequence of operation in accordance with the embodiment of Fig. 5, blood
product in bags 20A may be transferred with the use of pressure to the centrifuge.
Thereafter, with the application of vacuum to the chamber 10 some predetermined blood

products from the processing bags may be transferred to the bags 20B.

Reference is now made to Fig. 6 for still a further embodiment of the present
invention. This embodiment includes airtight containment chambers 10A and 10B within
one single chamber 10. These chambers 10A and 10B are separated by a barrier or
dividing wall 17. It is noted that, within each chamber, there are hangers. Within
chamber 20A a series of bags 60 are hung from one hanger. On the other side, in chamber
10B there are a series of bags 62 that are hung from a hanger within that chamber. There

are also illustrated in Fig. 6 separate doors 28A and 28B and respective airtight fixtures
26A and 26B.

In Fig. 6 there is illustrated a single pump 12 that may have associated therewith a
solenoid 64 for separating the output of the pump into two lines or tubings 14A and 14B.
This arrangement may provide pressure in one chamber, such as chamber 10A and

vacuum in the second chamber, such as chamber 10B.

In accordance with one version of the embodiment of Fig. 6, there solenoid 64
may be operated to provide, during a first sequence of operation, pressure into chamber
10A, and during a second sequence of operation, vacuum into chamber 10B.
Alternatively, the connections at the solenoid 64 may be provided so that both the input
and output ends of the pump connect to tubings 14A and 14B so that pressure and vacuum
occur sequentially in the respective chambers 10A and 10B. In this way, one chamber
contains bags that are to be emptied using pressure, and a second chamber contains bags

that are to be filled using a vacuum.
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Now, reference is also made to still a further embodiment of the present invention
illustrated in Fig. 7. This embodiment now uses two separate chambers 10C and 110D.
Each of these have respective doors 28A and 28B and airtight fixtures 26A and 26B. The
chamber 10C is for housing bags 70 and is considered as the pressure chamber. The
chamber 10D houses bags 72 and is considered as the vacuum chamber. InFig. 7 the
pump 12A is operated so as to provide pressure by way of tubing 13A to the chamber
10C. Alternatively, the pump 12B is operated to draw vacuum through the tubing 13B so
that the chamber 10D is under vacuum. It is also noted in Fig. 7 that the processor control
50 includes a control line 52 that is considered coupling to both of the pumps 12A and
12B. The control is more simplified in the version of Fig. 7 in that there is a pump
associated with each chamber. The previous embodiments described in Figs. 4-7, require
a switching mechanism so that switching can occur between vacuum and pressure within
the chamber. - No such switch between the pump and chamber is required in the version of

Fig. 7.

Having now described a few embodiments of the invention, it should be apparent
to those skilled in the art that the foregoing is merely illustrative and not limiting, having
been presented by way of example only. Numerous modifications and other embodiments
are within the scope of ordinary skill in the art and are contemplated as falling within the
scope of the invention as defined by the appended claims and equivalents thereto. The
contents of all references, issued patents, and published patent applications cited
throughout this application are hereby incorporated by reference. The appropriate
components, processes, and methods of those patents, applications and other documents

may be selected for the present invention and embodiments thereof.

12
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WHAT IS CLAIMED IS:

1. A system for transferring blood product in either direction between a blood storage

bag and a processing bag, said system comprising:
an airtight containment chamber;

a hanger within the chamber for supporting at least one blood
storage bag in an upright position with a tubing end of the blood storage
bag at the bottom thereof;

a door to the airtight containment chamber including an airtight

fixture that allows tubing from the blood storage bag to exit the chamber;

a fluid pump coupled to the airtight containment chamber for
establishing one of pressure and vacuum within the airtight containment
chamber to transfer blood product in either direction between the blood

storage bag and processing bag; and

a controller for controlling at least said air pump to, in turn, control

the transfer of blood product.

2. A system as in claim 1 wherein said hanger supports a plurality of blood storage
bags.

3. A system as in claim 2 wherein said processing bag is a centrifuge processing bag.

4. A system as in claim 3 wherein the bags are disposed in a position that allows for

blood product flow due to pressure or vacuum without allowing a blockage to

occur via a collapsed tube or blood storage bag,

3. A system as in claim 1 wherein said fluid pump comprises an air pump having a
compressor for delivering either a pressure to the chamber or drawing a vacuum

on the chamber.

6. A system as in claim 5 including a control solenoid circuit for selecting, in one

state, pressure operation and in another state, vacuum operation.

13
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A system as in claim 6 wherein said one and another states are mutually exclusive.

A system as in claim 1 wherein the chamber contains multiple blood product bags
and further including a fluid control circuit that coupled only one at a time of

either pressure or vacuum to the chamber.

A system as in claim 8 wherein some of the bags in the chamber are subjected to
pressure during a first time interval and other of the bags are subjected to vacuum

during a second time interval.

A system as in claim 1 including a pair of airtight containment chambers one for

receiving a vacuum source and the other for receiving a pressure source.

A system as in claim 10 including an air control circuit coupled between the pump
and the chambers for directing only pressure to one chamber and only vacuum to

the other chamber.

A system as in claim 11 including a door on each chamber.

A system as in claim 12 wherein said chambers are separated by a dividing wall.
A system as in claim 10 including a pair of pumps, one for each chamber.

A system as in claim 14 wherein only vacuum is coupled to one chamber and only

pressure is coupled to the other chamber.

A system as in claim 15 wherein the chambers are separated and each has its own

access door.

A centrifuge processing system for handling blood products, said system

comprising:
a processing module including at least one processing bag;

a storage module including an airtight containment chamber for
supporting at least one blood product storage bag in an upright position

with a tubing end of the blood storage bag at the bottom thereof, an access
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door to the chamber, and a fluid pump coupled to the airtight containment
chamber for establishing one of pressure and vacuum within the chamber
to transfer blood product in either direction between the blood storage bag

and the processing bag; and
a control module for controlling the transfer of blood product.

A system as in claim 17 wherein said processing bag is a centrifuge processing

bag.

A system as in claim 18 wherein the bags are disposed in a position that allows for
blood product flow due to pressure or vacuum without allowing a blockage to

occur via a collapsed tube or blood storage bag.

A system as in claim 17 wherein said fluid pump comprises an air pump having a
compressor for delivering either a pressure to the chamber or drawing a vacuum

on the chamber.

A system as in claim 20 including a control solenoid circuit for selecting, in one

state, pressure operation and in another state, vacuum operation.

A system as in claim 17 wherein the chamber contains multiple blood product
bags and further including a fluid control circuit that coupled only one ata time of

either pressure or vacuum to the chamber.

A system as in claim 22 wherein some of the bags in the chamber are subjected to
pressure during a first time interval and other of the bags are subjected to vacuum

during a second time interval.

A system as in claim 17 including a pair of airtight containment chambers one for

receiving a vacuum source and the other for receiving a pressure source.

A system as in claim 24 including an air control circuit coupled between the pump
and the chambers for directing only pressure to one chamber and only vacuum to

the other chamber.
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A system as in claim 24 including a pair of pumps, one for each chamber.

A system as in claim 26 wherein only vacuum is coupled to one chamber and only

pressure is coupled to the other chamber.

A system as in claim 27 wherein the chambers are separated and each has its own

access door.

A method of transferring blood product in either direction between a blood storage

bag and a processing bag, said method comprising the steps of:

disposing the blood storage bag in an airtight containment chamber

with the blood storage bag hanging in an upright position;
coupling a pump to the airtight containment chamber;

providing either vacuum or pressure by means of the pump to the
airtight containment to permit transfer of blood product in either direction

between the blood storage bag and the processing bag.

A method as in claim 29 wherein the bags are disposed in a position that allows
for blood product flow due to pressure or vacuum without allowing a blockage to

occur via a collapsed tube or blood storage bag.

A method as in claim 29 including controlling the pump to select, in one state,

pressure operation, and in another state, vacuum operation.

A method as in claim 31 wherein said one and another states are mutually

exclusive.

A method as in claim 29 including disposing a plurality of storage bags in the
chamber and providing a fluid control circuit that coupled only one at a time of

either pressure or vacuum to the chamber.

A method as in claim 33 wherein some of the bags in the chamber are subjected to
pressure during a first time interval and other of the bags are subjected to vacuum

during a second time interval.

16
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35. A method as in claim 29 including a pair of airtight containment chambers one for
receiving a vacuum source and the other for receiving a pressure source.

36. A method as in claim 35 including an air control circuit coupled between the
pump and the chambers for directing only pressure to one chamber and only

vacuum to the other chamber.
37. A method as in claim 36 wherein said chambers are separated by a dividing wall.

38. A method as in claim 36 including a pair of pumps, one for each chamber.

17
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