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(54) FLUID DELIVERY SYSTEM

(57) To avoid contamination of workspaces by
splashing and the like of a waste fluid. A fluid delivery
system for delivering a fluid from one container to another
container includes: a delivery channel connecting be-
tween the one container to the other container; and a
delivery pump which feeds the fluid into the delivery chan-
nel by compressively deforming inner diameter in the
middle of the delivery channel, wherein the delivery chan-
nel is a partially elastic configuration that can be com-
pressively deformed by the delivery pump, and also is a
closed-system configuration with which the fluid flowing
inside thereof is isolated from outside. As described, the
delivery pump and the delivery tube or the waste-fluid
container are not directly connected but are simply in
contact. Therefore, it is possible to prevent splashing and
the like of the waste fluid onto a workspace when handling
the waste fluid.
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Description

Technical Field

[0001] The present invention relates to a fluid delivery
system for delivering a fluid from one container to another
container and, more specifically, to a fluid delivery system
for delivering a culture fluid or the like used in cell culture
to another container.

Background Art

[0002] Various kinds of configurations have been de-
veloped as the fluid delivery systems for delivering a fluid
from one container to another container, and those kinds
of fluid delivery systems are used when delivering various
kinds of fluids in studies of chemistry and biology, product
manufacture, medical services, and the like, for example
(Patent Literature 1, Patent Literature 2).
[0003] In the work of cell culture, cultured cells and a
fluid such as a used medium and the like (referred to as
a waste fluid hereinafter) are separated by means of set-
tling, centrifugation, or the like, and the waste fluid is as-
pirated by a pump and delivered to a waste fluid storage
container.
[0004] Conventionally, a vacuum pump is used for the
work of aspirating the waste fluid. With the vacuum pump,
the delivered waste fluid is stored in a waste fluid storage
container such as a waste fluid bottle or the like. When
a specific amount is stored or a series of work is com-
pleted, the waste fluid storage container such as the
waste fluid bottle and a fluid delivering part such as a
fluid delivery tube connecting to the waste fluid storage
container from a aspiration part need to be detached and
also the waste fluid stored in the waste fluid storage con-
tainer needs to be transferred to a disposable container
through decantation or the like. In that case, the waste
fluid may be splashed and may contaminate the work-
space.
[0005] Also, when aspirating the waste fluid, it is re-
quired to discard the waste fluid without influencing the
cultured cells. For satisfying such demand, in a case
where the amount of the waste fluid is great within one
container, there is no influence imposed upon the cul-
tured cells even when the waste fluid is aspirated abruptly
since the aspiration port of the delivery pump is distant
from the cultured cells. However, when the waste fluid is
disposed and the remaining amount of the waste fluid
becomes small, the aspiration port of the delivery pump
becomes closer to the cultured cells. Therefore, it is nec-
essary to slow the aspiration speed of the delivery pump.
[0006] As described, in order to control the aspiration
speed of the delivery pump, it is necessary to control the
feed speed of the delivery pump. In order to control the
feed speed of the delivery pump, it is common to output
control values for controlling the feed speed linearly.

Citation Lists

Patent Literatures

[0007]

Patent Literature 1: JP-A No. 2011-6466
Patent Literature 2: JP-T No. 2007-526424

SUMMARY OF INVENTION

Technical Problem

[0008] However, when the control values for control-
ling the feed speed is outputted linearly from the controller
to the delivery pump, the feed speed of the delivery pump
corresponds to the control values from the controller on
one-on-one basis. Therefore, a radical change occurs in
the aspiration speed on the aspiration port side of the
delivery pump under a state where the waste fluid is dis-
posed and the remaining amount of the waste fluid is
reduced so that the aspiration port comes to be close to
the cultured cells. Thus, the waste fluid may be ruffled
and the cultured cells may be stirred or the cells may also
be aspirated mistakenly, thereby influencing the cultured
cells.
[0009] In order to overcome such situation, it is neces-
sary to control the speed for not generating ruffling of the
waste fluid when controlling the feed speed of the delivery
pump by the controller, which complicates the configu-
ration for controlling the speed.
[0010] An object of the present invention is to provide
a fluid delivery system for avoiding contamination of the
workspace caused by splashing and the like of the waste
fluid.
[0011] Another object of the present invention is to pro-
vide a fluid delivery system capable of suppressing stir-
ring and re-mixture of a waste fluid separated in a con-
tainer, for example, with cultured cells through adjusting
the feed speed of the fluid according to the remaining
amount of the fluid in the container.

Solution to Problem

[0012] The workspace for conducting culture of cells,
particularly the spaces for culturing cells used for regen-
eration/cellular therapy, are required to have no contam-
ination of the waste fluid. When handling samples con-
taining an infectious substance, there is a possibility of
having contamination by splashing of the solution con-
taining the infectious substance. Therefore, it is extreme-
ly important to prevent diffusion to the public health and
eliminate a risk of infecting the operators. For that, it is
required to use a closed fluid delivery system. However,
there has been no system built to be properly used for
handling waste fluids.
[0013] Thereby, the fluid delivery system according to
the present invention is a fluid delivery system for deliv-
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ering a fluid from one container to another container,
which includes: a delivery channel connecting between
the one container to the other container; and a delivery
pump which feeds the fluid into the delivery channel by
compressively deforming inner diameter in middle of the
delivery channel, characterized in that the delivery chan-
nel is a partially elastic configuration that can be com-
pressively deformed by the delivery pump, and also is a
closed-system configuration with which the fluid flowing
inside thereof is isolated from outside.
[0014] Further, in order to suppress stirring of the
waste fluid separated in the container and to suppress
re-mixture thereof with the cultured cells, the delivery sys-
tem is characterized in that the delivery pump is capable
of adjusting a feed speed of the fluid according to a fluid
amount inside the one container in a process of feeding
the fluid from the one container to the other container.
[0015] Furthermore, the delivery system according to
the present invention is characterized to include a filter
for absorbing fungus/fungi and bacteria/bacterium pro-
vided in the middle of the delivery channel of the closed-
system configuration.
[0016] Moreover, the delivery system is characterized
to include a filter for eliminating a foreign matter provided
in the middle of the delivery channel of the closed-system
configuration.

Advantageous Effects of Invention

[0017] According to the present invention, the delivery
pump and the fluid delivery tube or the waste fluid con-
tainer are not directly connected but are simply in contact,
so that the container where the waste fluid is accumulated
can be moved by simply being detached. Therefore,
when handling the waste fluid, it is possible to prevent
splashing and the like of the waste fluid onto the work-
space.
[0018] Further, it is possible with the present invention
to suppress occurrence of radical changes in the feed
speed of the fluid by the delivery pump even when linear
control values are outputted from the controller.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019]

Fig. 1 is a schematic view showing the entire config-
uration of a fluid delivery system according to an em-
bodiment of the present invention;
Fig. 2 is a sectional view showing an air vent filter
used in the fluid delivery system according to the
embodiment of the present invention;
Fig. 3 is a sectional view showing another air vent
filter used in the fluid delivery system according to
the embodiment of the present invention;
Fig. 4 is a perspective view showing a main part of
the fluid delivery pump used in the embodiment of
the present invention;

Fig. 5 is a block diagram showing the relation regard-
ing a support face of a delivery pump, a fluid delivery
tube of a fluid delivery channel, and rollers used in
the embodiment of the present invention;
Fig. 6A is a characteristic chart showing the relation
between control values outputted to the delivery
pump from the controller and the feed speed of the
delivery pump, and Fig. 6B is a characteristic chart
showing the relation between the control values out-
putted to the delivery pump from the controller and
the feed speed of the delivery pump used in the em-
bodiment of the present invention;
Fig. 7 is a block diagram showing a configuration
which makes it possible to adjust the feed speed of
the fluid by the delivery pump according to the re-
maining amount of the fluid in one container in a proc-
ess of feeding the fluid from that container to another
container in the present invention;
Fig. 8 is a block diagram showing a configuration
which makes it possible to adjust the feed speed of
the fluid by the delivery pump according to the re-
maining amount of the fluid in one container in a proc-
ess of feeding the fluid from that container to another
container in the present invention;
Fig. 9 is a block diagram showing an example of
measuring the remaining amount of a waste fluid
within a container is measured;
Fig. 10 is a sectional view showing a sterility test
membrane filter used in the fluid delivery system ac-
cording to the embodiment of the present invention;
Fig. 11 is a schematic view showing an example
where the sterility test membrane filter is placed in
the fluid delivery tube and a drainage tube according
to the present invention;
Fig. 12 is a schematic view showing an example
where the sterility test membrane filter is placed in
the fluid delivery tube and a drainage tube according
to the present invention;
Fig. 13A is a schematic view showing an example
where the sterility test membrane filter and a three-
way stopcock are placed continuously according to
the present invention, and Fig. 13B is a schematic
view showing a separated state where before and
after the sterility test membrane filter and the three-
way stopcock are sealed by a heat seal; and
Fig. 14 is a schematic view showing an example
where a foreign-matter removal filter is placed to the
drainage tube according to the present invention.

DESCRIPTION OF EMBODIMENT

[0020] Hereinafter, an embodiment of the present in-
vention will be described in details by referring to the
accompanying drawings.
[0021] As shown in Fig. 1, a fluid delivery system ac-
cording to an embodiment of the present invention is a
fluid delivery system for delivering a fluid from one con-
tainer 1 to another container 2, which is characterized to
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include: a delivery channel 3 connecting the container 1
and the other container 2; a controller 4 which controls
the feed speed of the fluid linearly; a delivery pump 5
which feeds the fluid into the inside of the delivery channel
through compressively deforming the inner diameter in
the middle of the delivery channel 3, in which the delivery
pump 5 feeds the fluid by giving a margin to the control
values of the feed speed outputted from the controller 4.
[0022] As shown in Fig. 1, the fluid channel 3 is a
closed-system configuration in which the fluid flowing in-
side thereof is isolated from outside. The configuration
will be described in a specific manner.
[0023] The delivery channel 3 is formed in a tube-like
shape by using a material such as vinyl chloride, for ex-
ample. In a case shown in Fig. 1, the delivery channel 3
is divided into three. A pipet 6 is disposed on the container
1 side, and the pipet 6 is connected detachably to a de-
livery tube 7 that is placed at the delivery pump 5. Further,
a drainage tube 8 is connected to the delivery tube 7,
and the drainage tube 8 is connected to the container 2.
Furthermore, a connection point 9 between the pipet 6
and the delivery tube 7 and a connection point 10 be-
tween the delivery tube 7 and the drainage tube 8 are
formed as a fluid-tight configuration.
[0024] As described, the pipet 6, the delivery tube 7,
and the drainage tube 8 constituting the delivery channel
3 are connected integrally to form the closed-system con-
figuration in which the inside thereof is isolated from the
outside.
[0025] The pipet 6 is formed as a configuration in which
a tip part 6a to be inserted into the container 1 has a
narrow diameter for allowing aspiration easily. A caliber
of the tip part 6a of the pipet 6 is set as an appropriate
value with which the fluid within the container 1 can be
aspirated by corresponding to a negative pressure, to be
described later, which is generated within the delivery
tube 7 by the delivery pump 5. Further, it is also possible
to connect a aspiration tube 6b instead of the pipet 6,
prepare the aspiration tubes 6 with various kinds of
lengths, and select the proper aspiration tube 6 to aspi-
rate the fluid within the container 1. Alternatively, it is also
possible to provide a non-return valve to the pipet 6 and
the aspiration tube 6b so as to prevent the aspirated fluid
from flowing backward to the container 1 side.
[0026] As a mechanism for detachably connecting the
pipet 6 and the delivery tube 7, an existing coupler or the
like can be used so that explanation of the detailed con-
figuration thereof is omitted. The tip part 6a of the pipet
6 on the container 1 side is formed to have a narrow
diameter and a mouth is formed to aspirate the fluid ef-
ficiently. The caliber of the mouth is set as appropriate
by considering the type of the fluid, the feed speed of the
delivery pump 5, and the like.
[0027] Next, the delivery tube 7 comes to have its inner
diameter compressively deformed along a support face
to be described later of the delivery pump 5, so that pre-
scribed thickness and hardness are required. While the
outer diameter is set as 6.5 to 11.3 mm and the thickness

is set as about 1.6 mm by corresponding to the delivery
pump 5 used in the embodiment of the present invention,
the numerical values are not limited only to those. The
delivery tube 7 is simply required to have the thickness
and hardness which can bear the compressive deforma-
tion that may be caused by the delivery pump 5.
[0028] Further, in the case shown in Fig. 1, a compres-
sive deformation force caused by the delivery pump 5
works on the delivery tube 7 while no compressive de-
formation force caused by the delivery pump 5 works on
the drainage tube 8, so that a configuration divided into
the delivery tube 7 and the drainage tube 8 is employed.
However, it is also possible to employ the so-called inte-
grated configuration of the delivery tube 7 (including the
aspiration tube 6b) and the drainage tube 8 in which the
length of the delivery tube 7 is extended and the extended
part is used as the drainage tube. Further, a aspiration
tube having an equivalent inner diameter may be used
instead of the pipet 6 without using the pipet 6. Further-
more, it is also possible to employ a configuration in which
the delivery tube 7 is extended, and the tip opening of
the extended part is inserted into the fluid in the container
1.
[0029] Next, the configuration of the container 2 will be
described. In the case shown in Fig. 1, the container 2
is formed with a material exhibiting flexibility. Further, the
container 2 includes an air vent filter 11 for preventing
rupture caused by the internal pressure.
[0030] Next, specific configurations of the air vent filter
11 will be described by referring to Fig. 2. As shown in
Fig. 2, the air vent filter 11 is formed with a pair of housings
12, 13 and a filter material 14.
[0031] One housing 12 mentioned above is formed
with a material such as polypropylene, polyethylene, or
the like, for example, and includes a pedestal 15 for sup-
porting the fringe part of the filter material 14, and a ven-
tilation path 16 opened in the center of the pedestal 15.
Further, the housing 12 includes a ring-like flange 17 pro-
jected from the fringe of the pedestal 15.
[0032] The other housing 13 is formed with a material
such as polypropylene, polyethylene, or the like, for ex-
ample, and includes a ring-like stay 18 which presses
the fringe part of the filter member 14 against the pedestal
15 of the housing 12, and a ventilation path 19 connected
to the ventilation path 16 of the housing 12. The other
housing 13 includes a ring-like flange 20 in the fringe of
the stay 18.
[0033] The fluid is delivered into the container 2 by the
delivery pump 5 so that the internal pressure of the con-
tainer 2 becomes higher than the external pressure. Ac-
cordingly, there is a difference generated in the pressures
on the inner side and the outer side of the filter member
14. Therefore, the air inside the container 2 is exhausted
to the outside via the filter member 14 upon receiving the
internal pressure of the container 2, and the filter member
14 captures particles contained in the air inside the con-
tainer 2 to clean the air.
[0034] Further, the filter member 14 is formed with hy-
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drophobic polytetrafluoroethylene, for example, and it is
configured to pass only gases without passing water and
contamination substances (particles) such as aerosol in-
side the container 2.
[0035] Further, the filter member 14 is formed in a mesh
configuration such as a nonwoven fabric by using hydro-
phobic polytetrafluoroethylene or the like, so that the air
can be cleaned by letting the air pass through the mesh
configuration to capture the particles contained in the air
with the fiber. Further, the filter member 14 is formed as
a configuration which prevents the fluid inside the con-
tainer 2 from leaking out of the container when the filter
member 14 comes in contact with the fluid inside the
container 2 and the mesh configuration becomes clogged
by the fluid. That is, the filter member 14 includes a fil-
tering function which cleans the air exhausted to the out-
side from the container 2, and a function as a non-return
valve for preventing the fluid inside the container 2 from
leaking out when it comes in contact with the fluid inside
the container 2.
[0036] The housing 13 is attached to the container 2
integrally under a state where the ventilation path 19 is
connected to a ventilation port 21 opened to the container
2.
[0037] The housing 12 is combined with the housing
13 by having the ventilation path 16 aligned with the ven-
tilation path 19 of the housing 13. The filter material 14
is placed on the pedestal 15 of the housing 12. Further,
the fringe part of the filter material 14 is pressed against
the pedestal 15 of the other housing 12 by the ring-like
stay 18 of the housing 13, and the flanges 17, 20 of the
housings 12, 13 are abutted against each other while
keeping that state to assemble a pair of the housings 12,
13 into a unified body. In a state where the housings 12
and 13 as a pair are assembled, the filter material 14 is
interposed in the connection point between the ventila-
tions paths 16, 19 of the pair of housings 12, 13. Further,
a closing cap 22 is detachably fitted at the ventilation port
connecting to the ventilation path 16 of the housing 12.
[0038] In a case shown in Fig. 2, the filter member 14
is formed as a single-layer configuration. However, as
shown in Fig. 3, a filter material 14’ may be superimposed
on the filter material 14 to have a double-layer configu-
ration so as to improve the filtering function and the non-
return valve function. In that case, by using the material
with larger pores than the pores of the filter material 14
for the filter material 14’ on the side closer to the venti-
lation path, foreign matters contained in the exhaust can
be adsorbed efficiently. Note that the filter material 14
may also be a configuration of more than two layers.
Through employing the configuration of more than two
layers, the filtering function and the non-return valve func-
tion may be improved further.
[0039] In the case shown in Fig. 1, the container 2 is
formed with a material exhibiting flexibility, so that the
delivery channel 3 and the container 2 may be formed
as an integrated configuration in a connected state.
[0040] It is not required to form the container 2 with a

flexible material. A bottle or any other types may be used
as long as it is a configuration that can store fluids. It is
preferable to use a flexible container such as a waste-
fluid bag, for example, since it is easy to form a configu-
ration that can seal the fluid. Further, while the container
1 is formed as a bottle configuration for culturing cells, it
is not limited only to such configuration. The container 1
may be formed with a flexible material. The point is that
the configuration of the container 1 and the other con-
tainer 2 may be selected properly by corresponding to
the fluid to be delivered.
[0041] The fluid delivery system according to the
present invention is a fluid delivery system which is char-
acterized in that the delivery pump can adjust the feed
speed of the fluid in a process of feeding a fluid from one
container to another container according to the remaining
amount of the fluid inside the one container.
[0042] As a method for adjusting the feed speed, there
are a method which places a speed adjusting switch at
the delivery pump, a method which adjusts the speed by
a foot switch, and the like.
[0043] In a case where a speed adjusting switch is
placed at the delivery pump, there are a method which
places a plurality of buttons and sets rotation speeds of
the pump to each of the buttons, a method which places
a knob-type switch and the rotation amount and the ro-
tation speed of the pump are associated with each other,
and a method which gives a program setting function to
the delivery pump and the rotation speed of the pump is
changed from start of aspirating a waste fluid along the
time passage. Furthermore, there is also a method which
measures the amount of the fluid (volume or weight) in-
side one container by a sensor, and decreases the rota-
tion speed of the pump according to the reduction in the
amount of the fluid. These specific examples will be de-
scribed later.
[0044] In a case where the feed speed is adjusted by
a footswitch, there are a method which controls the speed
linearly by associating the step-on amount and the rota-
tion speed of the pump, a method which switches the
actions of "fast", "slow", and "stop" by stepping on the
footswitch, for example.
[0045] Hereinafter, described as a way of example is
a case where the delivery pump employs a footswitch
which controls the speed linearly.
[0046] Next, another specific configuration of the de-
livery pump 5 will be described. As shown in Fig. 4 and
Fig. 5, the delivery pump 5 feeds a fluid by using a pres-
sure difference within the delivery channel 3 through gen-
erating a negative pressure inside the delivery channel
3 by compressively deforming the inner diameter some-
where in the middle (particularly the delivery tube 7) of
the delivery channel 3. The delivery pump 5 is configured
to deliver the fluid with a margin given to the control value
when controlling the feed speed outputted from the con-
troller 4.
[0047] As shown in Fig. 4, two ledges 24 are attached
in front of a pump main body 23 by being kept in parallel,
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and a bearing 25 is supported to the ledges 24 to be in
parallel to the pump main body 23. A shaft 26 supports
about the bearing 25 and a bearing, not shown, of the
pump main body 23 rotatably in a horizontal posture. The
shaft 26 is associated with a driving source, not shown,
and the shaft 26 is rotationally driven by the driving
source, not shown. The driving source for rotationally
driving the shaft 26 has no specific feature, so that no
illustration thereof is provided.
[0048] Two parallel disks 28, 29 are disposed in par-
allel to support about the shaft 26 disposed between the
pump main body 23 and the bearing 25, and three rollers
30 are disposed in the two disks 28, 29 by being isolated
at 120° in the circumferential direction. For attaching the
three rollers 30 to the two disks 28, 29, the three rollers
30 are located on a same circle with the shaft 26 being
the center. In Fig. 4, only the two rollers 30 are illustrated,
and an illustration of the other roller 30 is omitted since
it is located on the back side of the bearing 25.
[0049] Note that the number of the rollers 30 is not
limited to three, and also the attaching positions thereof
are not limited to be at an interval of 120° in the circum-
ferential direction.
[0050] As shown in Fig. 4 and Fig. 5, a supporting face
31 is provided to the pump main body 23 along a circular
orbit the rollers 30 follow. As shown in Fig. 5, the sup-
porting face 31 is formed as a mountain-like shape sur-
face configuration configured with sloping surfaces 31a,
31b extended in different tangential lines with respect to
the circular orbit the rollers 30 follow (i.e., different sloping
directions) and a flat surface 31c connecting those. The
flat surface 31c is formed as a linear surface extended
in parallel to the tangential direction of the disks 28 and
29. In Fig. 4, reference numeral 27 is a retainer which
fixedly holds the both ends of the delivery tube 7 disposed
along the supporting face 31.
[0051] The container 1 side of the delivery tube 7 of
the delivery channel 3 is placed along the sloping surface
31a of the supporting face 31, the container 2 side thereof
is placed along the sloping surface 31b of the supporting
face 31 and, further, the center part thereof is placed
along by being bent in an arc shape.
[0052] In that case, the flat surface 31c of the support-
ing face 31 forms a linear shape and the center part is
bent in an arc shape due to its flexibleness. Therefore,
the center part of the delivery tube 7 is not completely
placed along the linear flat surface 31c of the supporting
face 31 but is placed by keeping a gap between with the
both ends of the flat surface 31c of the supporting face
31. The positional relation between the center part of the
delivery tube 7 and the flat surface 31c of the supporting
face 31 provides an effect of giving a margin to the control
values from the controller 4. This will be described later.
[0053] Therefore, the controllers 30 come to face each
other with the delivery tube 7 placed along the supporting
face 31, and the delivery tube 7 is pressurized by the
sloping surfaces 31a, 31b and the flat surface 31c of the
supporting face 31 in the circumferential face of the rollers

30 according to the rotation of the disks 28, 29. Thereby,
the inner diameter of the delivery tube 7 is compressively
deformed by the pressure applied by rollers 30 on the
delivery tube 7, which generates a negative pressure for
aspirating the fluid inside the container 1. The three roll-
ers 30 pressurize the delivery tube 7 sequentially in ac-
cordance with the rotation of the disks 28, 29 in the de-
livery direction to compressively deform the inner diam-
eter. Thereby, the fluid inside the container 1 is delivered
to the container 2.
[0054] Note that the detailed configuration for com-
pressively deforming the inner diameter of the delivery
tube 7 by the rollers 30 in the delivery pump 5 is men-
tioned in Patent Literature 2, and there is no specific fea-
ture in that configuration. There is a specific feature in
the positional relation between the rollers 30 and the sup-
porting face 31 for compressively deforming the inner
diameter of the delivery tube 7 by the rollers 30 in the
embodiment, so that the configuration thereof is focused
in the explanation of the embodiment described above.
[0055] The controller 4 is designed to transmit the con-
trol values that linearly change the feed speed of the fluid
to be delivered by the delivery pump 5 to the driving
source of the delivery pump 5. In the embodiment, used
as the controller 4 is the footswitch that linearly changes
the control values for controlling the speed in proportion
to the step-on amount by foot.

(Delivery Actions by Fluid Delivery System according to 
Embodiment)

[0056] Next, described is a case where the delivery
pump according to the embodiment is used when dis-
carding a waste fluid after being used for cell culture (re-
ferred to as a waste fluid hereinafter) through delivering
the fluid from the container 1 used for the cell culture to
the waste fluid housing container 2.
[0057] In the cell culture, cells are cultured in a fluid to
be a culture medium. When separation is done by set-
tling, centrifugation, or the like after the culture, cultured
cells 33 precipitated on the bottom part inside the con-
tainer 1 and a fluid 34 (written as a waste fluid hereinafter)
of the used medium as supernatant are separated on top
and bottom. In order to shift to a next work step from the
state where the cultured cells 33 in the container 1 are
separated, it is necessary to discard the waste fluid 34
as the supernatant. When discarding, it is necessary to
make sure that the cultured cells 33 and the waste fluid
34 are not mixed again in the process of the discarding
the waste fluid 34 from the container 34, i.e., it is neces-
sary to prevent the waste fluid 34 from ruffling, for exam-
ple.
[0058] The pipet 6 of the delivery channel 3 is inserted
into the waste fluid 34 in the container 1, and the control
value for controlling the speed is inputted to the delivery
pump 5 from the controller 4 to drive the delivery pump 5.
[0059] When the delivery pump 5 is driven, the rollers
30 revolve around the shaft 26. Thereby, the rollers 30
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pressurize the delivery tube 7 placed along the support-
ing face 31 and compressively deform the inner diameter
of the delivery tube 7. While deforming the inner diameter,
the rollers 30 shift the compressively deformed state of
the delivery tube 7 to the fluid delivering direction along
the sloping surface 31a, the flat surface 31c, and the
sloping surface 31b of the supporting face 31.
[0060] When the inner diameter of the delivery tube 7
is compressively deformed by being pressurized by the
rollers 30, there is a pressure change generated inside
the delivery channel 3 between the container 1 and the
other container 2. Based on the pressure change, the
waste fluid 34 inside the container 1 is sent out toward
the container 2 side.
[0061] Since the inner diameter of the delivery tube 7
is compressively deformed by the three rollers 30
switched sequentially, the above-described actions are
continuously executed to feed the waste fluid 34 in the
container 1 to the other container 2. When the remaining
amount of the waste fluid 34 in the container 1 becomes
small, it is required to adjust the feed speed of the delivery
pump 5 by the controller 4.
[0062] However, the control values for controlling the
feed speed are outputted linearly from the controller 4 to
the feed pump 5, so that the feed speed of the delivery
pump 5 corresponds to the control values from the con-
troller 4 on one-on-one basis. Thus, under a circum-
stance where the waste fluid 34 is discarded and the
remaining amount thereof becomes small so that the as-
piration port of the delivery pump 5 (e.g., the aspiration
port of the pipet 6) becomes close to the cultured cells
33, there may be a radical change generated in the as-
piration speed on the aspiration port side of the delivery
pump 5, which may ripple the waste fluid 34 and agitate
the cultured cells 33. This results in imposing an influence
upon the cultured cells 33.
[0063] The embodiment has a specific feature in the
configuration with which such phenomenon is sup-
pressed. This will be described in a specific manner.
[0064] As shown in Fig. 5, in the delivery pump 5 of
the embodiment, the rollers 30 pressurize the delivery
tube 7 against the sloping surface 31a of the supporting
face 31 from the top end side toward the bottom end side
of the sloping surface 31a of the supporting face 31 to
compressively deform the inner diameter of the delivery
tube 7.
[0065] Further, while pressurizing the delivery tube 7,
the rollers 30 move from a position facing with the sloping
surface 31a to a position facing with the flat surface 31c
via the delivery tube 7 as shown by an alternate short
and long dashed line.
[0066] As described above, the flat surface 31c of the
supporting face 31 forms a linear shape, and the center
part of the delivery tube 7 is bent in an arc form due to
its flexibleness. Therefore, the center part of the delivery
tube 7 is not completely placed along the linear flat sur-
face 31c of the supporting face 31. Thereby, a gap is
formed between the center part of the delivery tube 7 and

the both ends of the flat surface 31c of the supporting
face 31.
[0067] Comparing the process where the rollers 30
pressurize the center part of the delivery tube 7 against
the flat surface 31c of the supporting face 31 with the
process where the rollers 30 pressurize the delivery tube
7 against the sloping surface 31a (or the sloping surface
31b) of the supporting face 31, followings can be found.
[0068] The sloping surface 31a and the sloping surface
31b of the supporting face 31 are sloping in a tangential
direction of the circular orbit along which the rollers 30
rotate. However, the flat surface 31c of the supporting
face 31 is in a linear form while being distant from the
circular orbit. Therefore, there is a difference between a
compressive deformation amount L1 of the delivery tube
7 generated by pressuring the delivery tube 7 against the
sloping surface 31a (or the sloping surface 31b) by the
rollers 30 and a compressive deformation amount L2 of
the delivery tube 7 generated by pressurizing the delivery
tube 7 against the flat surface 31c by the rollers 30 (L1
> L2).
[0069] It is considered that a difference generated in
the amount of the compressive deformation of the deliv-
ery tube 7 done by the rollers 30 described above (L1 >
L2) generates a change in the internal pressure of the
delivery tube 7 facing the flat surface 31c of the support-
ing face 31 and the internal pressure of the delivery tube
7 facing the sloping surface 31a (or the sloping surface
31b) and that the so-called play is generated due to the
change in the pressure, thereby giving a margin to the
control values from the controller 4.
[0070] In a case where a footswitch is used as the con-
troller 4, experiences and skills are required for continu-
ously (i. e. , linearly) changing the footswitch 4 to contin-
uously (i.e., linearly) change the speed of the delivery
pump 5. Thus, when an inexperienced person operates
the footswitch 4, there is variation generated in the step-
on amount. Thereby, discontinuity is generated in the
change in the speed of the delivery pump 5, which ripples
the waste fluid 34 inside the container 1.
[0071] However, in a case where the fluid delivery sys-
tem according to the embodiment shown in Fig. 1 is used
and the remaining amount of the waste fluid 34 becomes
small, it is considered that such phenomenon of rippling
the waste fluid 34 inside the container 1 does not occur
even when an inexperienced person discontinuously op-
erates the footswitch 4 (controller) by a foot operation.
[0072] The reason thereof is considered that a differ-
ence generated in the amount of the compressive defor-
mation of the delivery tube 7 done by the rollers 30 de-
scribed above (L1 > L2) generates a change in the inter-
nal pressure of the delivery tube 7 facing the flat surface
31c of the supporting face 31 and the internal pressure
of the delivery tube 7 facing the sloping surface 31a (or
the sloping surface 31b) and that the so-called play is
generated due to the change in the pressure, thereby
giving a margin to the control values from the controller 4.
[0073] This will be described as follows by referring to
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Fig. 6.
[0074] In Fig. 6A, the lateral axis shows the control
values, while the longitudinal axis shows the feed speed
of the delivery pump. In Fig. 6B, the lateral axis shows
step-on amount of the footswitch 4 pressed by foot.
[0075] As shown in Fig. 6A, the footswitch 4 as the
controller outputs the control value 35 that changes lin-
early for controlling the feed speed of the delivery pump
5. The step-on amount (the control value) of the foots-
witch 4 and the feed speed of the delivery pump 5 cor-
respond on one-on-one basis, and there is such a relation
that the speed change in the delivery pump 5 becomes
discontinuous when the step-on amount of the footswitch
4 is discontinuous. In order to overcome such phenom-
enon, it is necessary to provide a control circuit between
the footswitch 4 and the delivery pump 5 for giving a
margin to the speed change, i.e., for giving a margin to
the linear control values of the footswitch 4.
[0076] In the embodiment, a difference generated in
the amount of the compressive deformation of the deliv-
ery tube 7 done by the rollers 30 (L1 > L2) due to the
relation between the supporting face 31 and the rollers
30 generates a change in the internal pressure of the
delivery tube 7 facing the flat surface 31c of the support-
ing face 31 and the internal pressure of the delivery tube
7 facing the sloping surface 31a (or the sloping surface
31b), and the so-called play is generated due to the
change in the pressure, thereby giving a margin to the
control values from the controller 4.
[0077] The fact that delivery pump 5 in the embodiment
is designed to deliver the fluid by giving a margin to the
control values from the footswitch 4 will be described by
referring to Fig. 6B.
[0078] In Fig. 6A, when the footswitch 4 outputs the
control value 35 pinpoint, it is considered with the em-
bodiment that the feed speed of the delivery pump 5
changes in a very small range that is within a range of a
margin H because the margin H is given to the pinpoint
control value 35 even when a difference is generated in
the amount of the compressive deformation of the deliv-
ery tube 7 done by the rollers 30 due to the relation be-
tween the supporting face 31 and the rollers 30 (L1 > L2)
and the so-called play is generated in accordance with
a change in the internal pressure of the delivery tube 7
facing the flat surface 31c of the supporting face 31 and
the internal pressure of the delivery tube 7 facing the
sloping surface 31a (or the sloping surface 31b) so that
the step-on amount of the footswitch 4 becomes discon-
tinuous as shown in Fig. 6B.
[0079] It is considered that the margin H given to the
pinpoint control value 35 changes in accordance with the
difference generated in the amount of the compressive
deformation of the delivery tube 7 done by the rollers 30
due to the relation between the supporting face 31 and
the rollers 30 (L1 > L2), i.e., in accordance with the so-
called play generated according to the change in the in-
ternal pressure of the delivery tube 7 facing the flat sur-
face 31c of the supporting face 31 and the internal pres-

sure of the delivery tube 7 facing the sloping surface 31a
(or the sloping surface 31b).
[0080] As described above, even when the linearly
changing control value 35 is outputted to the delivery
pump 5 from the controller 4 , it is considered with the
embodiment that there is no pulsating motion generated
on the pipet 6 side of the delivery channel 3 and the waste
fluid 34 reduced to a small remaining amount is not rip-
pled, so that the waste fluid 34 inside the container 1 can
be discarded to the other container 2 while securely sep-
arating the cultured cells 33 on the bottom part and the
supernatant waste fluid 34 inside the container 1. That
is, it is considered that the delivery pump 5 is a configu-
ration which delivers the fluid while giving a margin to the
control values for controlling the feed speed outputted
from the controller 4.
[0081] After transferring the waste fluid 34 from the
container 1 to the other container 2, the waste fluid 34 is
prevented from leaking out to the outside by heat-sealing
the aspiration tube 6b and the drainage tube 8. Thereaf-
ter, the delivery channel 3 and the container 2 are dis-
carded while being kept in an integrated body.
[0082] In the above, described is the case where the
fluid delivery system according to the embodiment is
used for delivering the waste fluid 34 that is generated
after cell culture. However, the use of the fluid delivery
system is not limited only to such case.
[0083] Further, while the delivery pump 5 of a single
type which delivers a fluid via a single delivery channel
3 by using a single delivery pump 5 is described in the
embodiment, it is also possible to employ a configuration
with which the single-type delivery pumps 5 are disposed
in a multiple manner and a plurality of kinds of fluids are
delivered simultaneously through a plurality of delivery
channels 3.
[0084] In the embodiment, described above is the case
where the feed speed of the fluid by the delivery pump
is made adjustable by using the footswitch as the con-
troller according to the remaining amount of the fluid in
the container in a process of feeding the fluid from the
container to the other container. A specific configuration
for adjusting the feed speed of the fluid by the delivery
pump of another case will be described by referring to
the drawings.
[0085] Figs. 7A and 7B show examples of a case where
a speed adjusting switch is placed at the above-de-
scribed delivery pump.
[0086] In the example shown in Fig. 7A, a plurality of
resistances R1, R2, ---, Rn with different resistance val-
ues are disposed in parallel on the input side of the de-
livery pump 5, one of the plurality of resistances R1, R2,
---, Rn is selected by a switching terminal R0, and an
electric current supplied from a power source D to the
delivery pump 5 is adjusted by the resistance value of
the resistance to adjust the feed speed of the fluid by the
delivery pump 5.
[0087] In the above example, the delivery pump 5 is in
an analog configuration. However, it is also possible to
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employ a digital configuration as the delivery pump which
is driven by pulse signals from the power source D, and
the feed speed of the fluid by the delivery pump 5 is ad-
justed by changing the frequency of the pulse supplied
from the power source D.
[0088] In the example shown in Fig. 7B, a variable re-
sistor 40 is connected between the delivery pump 5 and
the power source D, the electric current value supplied
to the delivery pump 5 from the power source D is ad-
justed through adjusting the resistance value of the var-
iable resistor 40 by corresponding to a rotation amount
of a knob-type switch of the variable resistor 40 so as to
adjust the feed speed of the fluid by the delivery pump 5.
[0089] An example shown in Fig. 8 is a case where a
control unit 41 is connected between the delivery pump
5 and the power source D, and a timer 41a is built-in to
the control unit 41. A program designed to adjust the feed
speed of the fluid by the delivery pump 5 as the time
passes from the start of aspirating the waste fluid is set
to the control unit 41, and the feed speed of the delivery
pump is decreased gradually based on the time informa-
tion counted by the timer 41a to suppress generation of
radical changes in the feed speed of the fluid by the de-
livery pump.
[0090] The example shown in Fig. 7 is the case where
the operator artificially changes the feed speed of the
delivery pump 5 while observing the remaining amount
of the waste fluid 34 in the container 1. However, it is
also possible to associate the remaining amount of the
waste fluid and the feed speed of the delivery pump 5.
Further, the example of Fig. 8 is a case where the feed
speed of the delivery pump 5 is adjusted based on the
time information counted by the timer 41a. However, it
is also possible to adjust the feed speed of the delivery
pump 5 by combining the time information counted by
the timer 41a and the waste fluid remaining amount in-
formation.
[0091] Fig. 9 shows an example of measuring the re-
maining amount of the waste fluid 34 in the container 1,
in which a sensor 50 for measuring an upper limit value
within the container 1, a sensor 51 for measuring a
threshold value, and a sensor 52 for measuring a lower
limit value are provided, and an output unit 53 which out-
puts the output values of the sensors 50, 51, and 52 as
speed information is provided.
[0092] The output unit 53 is configured to output a con-
trol signal for setting the feed speed of the delivery pump
5 as a normal speed during a period from a point at which
a measurement signal from the sensor 50 is received
until a point at which a measurement signal form the next
sensor 51 is received, to output a control signal for grad-
ually decreasing the normal speed of the delivery pump
5 upon receiving a measurement signal from the sensor
51, and to output a control signal for stopping the delivery
pump 5 upon receiving a measurement signal from the
sensor 52.
[0093] While the example shown in Fig. 9 is a case of
measuring the remaining amount inside the container 1

by measuring the volume inside the container 1, it is also
possible to measure the remaining amount inside the
container 1 by measuring the weight of the container 1
including the waste fluid 34. In this example, the output
unit 53 outputs control values corresponding to the meas-
urement values of the sensors 50, 51, and 52 in accord-
ance with the weight of the container 1 measured by a
gravimeter.
[0094] In a case where the example of Fig. 9 is com-
bined with the example of Fig. 7, one of the plurality of
resistances R1, R2, ---, Rn is selected by the switching
terminal R0 by corresponding to the control signal from
the output unit 53, and the feed speed of the delivery
pump is adjusted linearly by corresponding to the remain-
ing amount of the waste fluid within the container 1 in-
stead of selecting the resistances R1 to Rn artificially.
[0095] In a case where the example of Fig. 9 is com-
bined with the example of Fig. 8, the feed speed of the
delivery pump is adjusted linearly by corresponding to
the remaining amount of the waste fluid within the con-
tainer 1 by a combination of the control signal from the
output unit 53 of Fig. 9 and a clocking signal from the
timer 41a.
[0096] While the configuration capable of adjusting the
feed speed of the fluid by the delivery pump according
to the remaining amount of the fluid within one container
in a process of feeding the fluid from the container to
another container is described, the configuration is not
limited only to that. Any other configurations may be em-
ployed as long as the configurations are capable of ad-
justing the feed speed of the fluid by the delivery pump
according to the remaining amount of the fluid within one
container in a process of feeding the fluid from the con-
tainer to another container.
[0097] Further, it is also possible to employ a configu-
ration which adjusts the feed speed of the fluid by the
delivery pump according to the fluid amount inside the
other container. For example, there is a method which
starts to measure the fluid amount in the other container
at a point where aspiration of the fluid is started by the
delivery pump, and decreases the feed speed when a
specific amount is increased. In that case, instead of the
container of Fig. 9, the sensors 50, 51, and 52 measure
the fluid amount within the other container and the output
unit 53 transmits a control signal by corresponding to the
measured value.
[0098] Further, it is also possible to employ a configu-
ration which adjusts the feed speed of the fluid by the
delivery pump according to the fluid amount passed
through the delivery tube. There is a method which meas-
ures the fluid transferred from one container to another
container and adjusts the feed speed by the delivery
pump according to the fluid amount.
[0099] As described above, the embodiment of the
present invention is the fluid delivery system for deliver-
ing a fluid from one container to another container, which
includes: the delivery channel connecting the container
to the other container and the delivery pump for feeding
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the fluid inside the delivery channel through compres-
sively deforming the inner diameter in the middle of the
delivery channel. The delivery channel is a configuration
in which a part thereof exhibits elasticity that can be com-
pressively deformed by the delivery pump and also a
closed-system configuration with which the fluid flowing
inside thereof is isolated from outside. Therefore, it is
possible with the embodiment of the present invention to
provide the fluid delivery system configured to avoid con-
tamination of the workspace by splashing and the like of
the waste fluid. Further, the delivery pump and the deliv-
ery tube or the waste fluid container are not directly con-
nected but are simply in contact, so that the container for
accumulating the waste fluid can be moved by simply
being detached. Therefore, splashing and the like of the
waste fluid onto the workspace can be prevented.
[0100] Furthermore, since the delivery pump accord-
ing to the embodiment of the present invention is config-
ured to feed the fluid by giving a margin to the control
values for controlling the feed speed outputted from the
controller, it is possible to suppress generation of radical
changes in the feed speed of the fluid by the delivery
pump even when linear control values are outputted from
the controller.
[0101] Moreover, the delivery pump according to the
embodiment of the present invention is configured as the
configuration which includes: a supporting face formed
by two connected surfaces of different sloping directions
along which the middle of the delivery channel is placed;
and a head which pressurizes the middle of the delivery
channel placed along the supporting face and shifts the
pressurized state to the fluid delivering direction. There-
by, the inner diameter of the delivery tube is compres-
sively deformed and the so-called play is generated, so
that the margin of the control values for controlling the
feed speed can be adjusted as appropriate.
[0102] Further, the delivery channel according to the
embodiment of the present invention is a closed system
with which the fluid flowing inside thereof is isolated from
the outside. Therefore, the fluid delivery from the con-
tainer having the waste fluid therein, which requires to
prevent external diffusion of the culture fluid and the like
used for cell culture, can be done inside the closed sys-
tem. Thereby, external diffusion can be prevented.
[0103] Further, the other container includes an air vent
filter for suppressing increase in the internal pressure
thereof, so that it is possible to suppress increase in the
pressure within the other container even if a gaseous
body mixed in the fluid is aspirated by the delivery pump
and flows into the other container. Therefore, even when
the container exhibits flexibility, the container can be pre-
vented from bursting.
[0104] Furthermore, the air vent filter is for blocking
circulation of the fluid within the other container toward
the outside by being in contact with the fluid. Therefore,
by simply having the fluid within the other container in
contact with the air vent filter, the air vent filter can func-
tion as a non-return valve.

[0105] Through detachably providing a pipet to the de-
livery channel on the container side from which the fluid
to be delivered, it is possible to exchange and mount the
pipets with various kinds of different calibers of the aspi-
ration ports. Further, the pipet that has touched a solvent
can be exchanged by each operation, so that the risk of
contamination or the like between samples (cross con-
tamination) can be decreased.
[0106] Furthermore, since no pulsation transmitting
within the delivery channel is generated by the delivery
pump, the length of the delivery channel between the
delivery pump and the container and the length between
the delivery pump and the other container can be
changed variously. This makes it possible to aspiration
the fluid from the container without a pipet by extending
the length of the delivery channel on that container side.
[0107] In general, speed control of the delivery pump
is done by an analog dial that is provided to the delivery
pump. However, with such configuration, one of the
hands of the operator is restrained for the speed control
operation. With the embodiment, however, speed control
of the delivery pump can be done by a footswitch oper-
ated by foot. Therefore, the operator can execute a fluid
delivery operation by both hands while controlling the
speed of the delivery pump by foot.
[0108] The footswitch controls the feed speed of the
fluid linearly, and the delivery pump under such control
reacts sensitively to the speed control done by the foot-
switch. More experiences and skills are required with the
operation by foot than the operation by hand for conduct-
ing linear operations.
[0109] However, the embodiment employs the config-
uration with which the delivery pump delivers the fluid
with a margin given to the control values for controlling
the feed speed outputted from the controller, so that it is
possible to suppress generation of radical changes in the
feed speed of the fluid by the delivery pump even when
the linear control values are outputted from the controller.
This enables unskilled operators to smoothly adjust the
feed speed of the delivery pump even when using the
footswitch.
[0110] Further, since the delivery pump is used by in-
tegrating the delivery channel and the other container in
a connected state, the container can be discarded with-
out cutting the connection at the connection point be-
tween the delivery tube, the waste fluid container, and
the like when discarding the container. Therefore, after
the waste disposal, the surroundings are not contaminat-
ed. In particular, a risk of contaminating the surroundings
can be decreased further through sealing the inlet part
of the waste fluid container by heat sealing or the like.
[0111] Furthermore, through providing a non-return
valve in the middle of the delivery channel from the con-
tainer to the other container, it is possible to prevent the
fluid transferred to the other container from flowing back-
ward and leaking to the outside.
[0112] Furthermore, through connecting a sterility test
kit at a connection point between the delivery channel
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and the other container and connecting another container
after the sterility test kit, a solution can be separated into
the sterility test kit easily. This makes it possible to con-
duct a sterility test easily.
[0113] Through connecting a container having antisep-
tic inside thereof instead of the sterility test kit and deliv-
ering a fluid to another container via the container with
the antiseptic, it is possible to execute inactive treatment
of infectious microbes, viruses, and the like within the
other container.
[0114] Through using a container capable of autoclav-
ing as the other container, waste fluid processing can be
conducted extremely easily.
[0115] In the field of regenerative medicine, the sterility
test is considered as an essential quality test item. While
the fluid delivery system according to the present inven-
tion delivers a solution from one container to another con-
tainer by employing a closed-system configuration, it is
possible to take out the fluid delivered by the fluid delivery
system as a sample for performing a sterility test under
a state where the influences of external environments
are eliminated by mounting the sterility test kit into the
closed-system configuration. Hereinafter, the configura-
tion of the sterility test kit within the above-described fluid
delivery system will be described.
[0116] For conducting the sterility test of the fluid de-
livered by the fluid delivery system, there is a method
which conducts the sterility test by using a membrane
filter. More specifically, there is a method which filtrates
a sample or a sample solution by using a membrane filter,
cultures the membrane filter by placing it in a medium,
and judges existence of viable cells according to exist-
ence of growth in bacteria.
[0117] For this method, the solution for the sterility test
can be taken out through delivering the solution by con-
necting the sterility test membrane filter to the delivery
channel 3, for example.
[0118] Fig. 10 shows an example of the above-de-
scribed sterility test membrane filter used in the present
invention. Sterility test membrane filters 61 and 62 shown
in Fig. 10 are in a configuration similar to that of the air
vent filter 11 shown in Fig. 2. However, a filter member
64 used for forming the sterility test membrane filters 61
and 62 shown in Fig. 10 is formed by a material through
which a fluid can pass but fungus/fungi and bacteria/bac-
terium cannot pass, such as mixed cellulose ester or the
like. Note that explanations of the configurations to which
a same reference sign as that of the air vent filter 11 is
applied are omitted.
[0119] Next, described by referring to Fig. 11 to Fig.
14 is an example of taking an aseptic solution flowing
within the delivery channel while eliminating the influenc-
es of external environments by using the sterility test
membrane shown in Fig. 10.
[0120] An example shown in Fig. 11 is a configuration
in which the sterility test membrane filter 61 is mounted
in the middle of the aspiration tube 6b on the inlet side
of the delivery pump 5 and the sterility test membrane

filter 62 is mounted in the middle of the drainage tube 8
on the outlet side of the delivery pump 5.
[0121] In a case where fungus/fungi and bacteria/bac-
terium exist in the fluid to be delivered in the example
shown in Fig. 11, the fungus/fungi and bacteria/bacterium
are adsorbed by the sterility test membrane filter 61 in a
previous stage of the delivery pump 5 and also absorbed
by the sterility test membrane filter 62 at a later stage of
the delivery pump 5.
[0122] In order to extract the fungus/fungi and bacte-
ria/bacterium captured by the sterility test membrane fil-
ters 61,62 from the delivery channel 3 of the closed-sys-
tem configuration, the tubes before and after the sterility
test membrane filters 61, 62 are sealed by heat sealing
or the like and taken out after delivery of the fluid is com-
pleted, the filter member 64 is detached from the sterility
test membrane filters 61,62 and laminated to a separate
container having a culture medium placed therein, and
it is placed in an incubator for the sterility test to execute
incubation. Further, when the housing 13 covering the
sterility test membrane filter is a configuration to which a
culture medium can be applied directly within the con-
tainer, it is possible to apply the culture medium to the
sterility test membrane filters 61, 62 and then place those
directly in the incubator to execute incubation. Therefore,
the sterility test can be conducted while keeping the
closed-system configuration of the present invention.
[0123] Note that Fig. 11 shows the configuration in
which the sterility test membrane filters 61 and 62 are
placed at two points of the aspiration tube 6b and the
drainage tube 8. This is an Example for checking whether
or not both of the aspiration tube 6b and the drainage
tube 8 are maintained in a sterile state. For simply con-
ducting the sterility test of the waste fluid only, it is suffi-
cient to place either one of the sterility test membrane
filters 61 and 62.
[0124] In the above, the case of placing the membrane
filter in the fluid delivery system of the present invention
in order to take a sample for the sterility test is described
as an example. However, the same mode can be used
also in a case where the membrane filter is placed in
order to eliminate fungus/fungi and bacteria/bacterium
from the solution to be delivered.
[0125] The example shown in Fig. 12 is a configuration
in which the sterility test membrane filter 62 is placed on
the delivery channel 3 via a three-way stopcock 81.
[0126] In the example shown in Fig. 12, it is possible
to select the flow channel for delivering the fluid between
a flow channel going through the sterility test membrane
filter 62 and a flow channel directly reaching the container
2 without going through the sterility test membrane filter
62.
[0127] As shown in Fig. 12, when it is possible to select
the flow channels of the fluid from the two kinds of flow
channels, the amount of fluid passing through the sterility
test membrane filter 62 can be adjusted. Thus, only the
amount of the sample (fluid) required for the sterility test
can be let through the filter member.
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[0128] Fig. 12 shows a state where a cock 81a selects
the flow channel on the sterility test membrane filter 62
side. In that state, the fluid filtered by the sterility test
membrane filter 62 is fed to the container 2 through a
drainage bypass 8a. Therefore, the sterility test can be
conducted while maintaining the closed-system config-
uration of the present invention. The cock 81a is operated
to feed the fluid to the container 2 via the drainage tube
8 at a stage where filtration of the amount of the sample
(fluid) required for the sterility test is completed. Thereby,
the sterility test can be conducted while maintaining the
closed-system configuration. Note that it is also possible
to connect the drainage bypass 8a to another container
(not shown) and feed the fluid filtered by the sterility test
membrane filter 62 to that container.
[0129] The example shown in Fig. 13A is a configura-
tion in which the sterility test membrane filter 62 and the
three-way stopcock 81 are placed continuously, and the
remaining port of the three-way stopcock 81 is connected
to another container 91 having the culture medium 34
inside thereof. Therefore, in the example shown in Fig.
13, the fluid that has passed through the sterility test
membrane filter 62 can be delivered to the container 91
that is different from the container 2 through an operation
of the three-way stopcock 81.
[0130] Further, when the example shown in Fig. 13A
is configured as in Fig. 13B to be able to apply the culture
medium 34a from the remaining port of the three-way
stopcock 81 by sealing both the left and right sides of the
drainage tube 8 sandwiching the sterility test membrane
filter 62 and the three-way stopcock 81 by a heat seal 82
and the culture medium is filled inside the container 91
to be connected, it is possible to conduct an operation of
the sterility test while preventing splashing of the solution
to the outside.
[0131] In a case where a foreign matter is contained
in the fluid to be delivered by the fluid delivery system,
physical failures or chemical failures may be generated
in the delivery channel 3 due to the foreign matter con-
tained in the fluid.
[0132] An example shown in Fig. 14 can prevent mix-
ture of the foreign matter into the other container through
connecting foreign-matter removal filters 71, 72 for ad-
sorbing the foreign matter in the middle of the aspiration
tube 6b and the drainage tube 8 and delivering the fluid
to the container 2 via the foreign-matter removal filters
71, 72. While Fig. 14 shows the example where the two
foreign-matter removal filters are placed, it is also possi-
ble to employ a mode where either one of the filters is
placed.

INDUSTRIAL APPLICABILITY

[0133] The present invention can deliver a fluid asep-
tically, and can be utilized when transferring a waste fluid
after culturing cells used for immuno-cell therapy and re-
generative medicine, for example. Furthermore, the
present invention can also be utilized when transferring

a culture solution to another container in a process of
scaling up a culture system, and its applicable range is
broad.

Reference Signs List

[0134]

1, 2 Container
3 Delivery channel
4 Controller
5 Delivery pump
6 Pipet
7 Delivery tube
8 Drainage tube
11 Air vent filter
30 Roller
31 Supporting face

Claims

1. A fluid delivery system for delivering a fluid from one
container to another container, the fluid delivery sys-
tem comprising:

a delivery channel connecting between the one
container to the other container; and
a delivery pump which feeds the fluid into the
delivery channel by compressively deforming in-
ner diameter in the middle of the delivery chan-
nel, wherein
the delivery channel is a partially elastic config-
uration that can be compressively deformed by
the delivery pump, and also is a closed-system
configuration with which the fluid flowing inside
thereof is isolated from outside.

2. The fluid delivery system according to claim 1,
wherein the delivery pump is capable of adjusting a
feed speed of the fluid according to a fluid amount
inside the one container in a process of feeding the
fluid from the one container to the other container.

3. The fluid delivery system according to claim 2,
wherein:

the delivery pump comprises a footswitch for lin-
early controlling the feed speed of the fluid; and
the delivery pump includes
a supporting face along which the middle of the
delivery channel is placed, the supporting face
comprising two sloping surfaces with different
sloping directions and a flat surface joining the
sloping surfaces, and
a roller which compresses the middle of the de-
livery channel placed along the supporting face
and shifts a compression state thereof to a fluid
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delivering direction.

4. The fluid delivery system according to claim 1,
wherein the other container comprises an air vent
filter for suppressing increase in an internal pressure
thereof.

5. The fluid delivery system according to claim 4,
wherein the air vent filter blocks circulation of the
fluid by making a contact with the fluid inside the
other container.

6. The fluid delivery system according to claim 1,
wherein the delivery channel comprises a pipet de-
tachably on the one container side.

7. The fluid delivery system according to claim 1,
wherein the delivery channel and the other container
are integrated in a connected state.

8. The fluid delivery system according to claim 1, com-
prising a filter for adsorbing fungus/fungi and bacte-
ria/bacterium provided in the middle of the delivery
channel of the closed-system configuration.

9. The fluid delivery system according to claim 1, com-
prising a filter for eliminating a foreign matter provid-
ed in the middle of the delivery channel of the closed-
system configuration.
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