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Description

BACKGROUND OF THE INVENTION

1. The Field of the Invention

[0001] The present invention relates to spargers incor-
porated into a flexible bag.

2. The Relevant Technology

[0002] Spargers are commonly used in bioreactors for
delivering controlled volumes of gas to a growth media
containing cells. In part, the gas is used to control the
partial pressure of oxygen within the growth media and
to control the pH and other perimeters of the growth me-
dia so that the conditions are optimal for cell growth.
Spargers typically comprise a hollow metal ring having
a hose coupled thereto. The ring is formed from a sintered
metal so that the ring is porous. The ring is manually
positioned at the bottom of a container with the hose ex-
tending up through a port at the top of the container.
During operation, pressurized gas is delivered to the ring
through the hose. The gas then permeates out through
the metal ring so as to enter the media in the form of
small bubbles. As the bubbles travel up through the me-
dia, at least a portion of the gas becomes entrained within
the media. Other conventional spargers comprise a sec-
tion of stainless steel tubing that is bent into a ring with
small diameter holes positioned along the curved length
thereof.
[0003] Although conventional spargers are useful in
delivering gas to the media, they have a number of short-
comings. For example, conventional spargers are rela-
tively expensive to make and are thus designed to be
reused. Reuse of a conventional sparger, however, re-
quires that it be removed from the container and then
cleaned and sterilized. In some situations, cleaning of
the sparger can be difficult in that cell by-product, dead
cells, and other particulate within the growth media can
be lodged on or trapped within the sparger. Thus cleaning
and sterilizing of the sparger can be both time consuming
and expensive. Time and care must also be taken to prop-
erly position and seal the sparger within the container
without contaminating the sparger or the container.
[0004] Furthermore, in conventional bioreactors it is
necessary that the growth media containing the cells be
continually mixed or suspended so that the properties of
the growth media remain homogeneous. Conventional
spargers can obstruct the flow of the fluid which can pro-
duce dead spots where the cells die. Furthermore, the
cells can be caught on or by the sparger which can dam-
age or kill the cells. In addition, the spargers must be
carefully designed and positioned so that they do not
obstruct the mixing system.
[0005] Some current bioreactors comprise a flexible
bag that is disposed within a rigid support housing. The
cell culture is grown within the sterile compartment of the

flexible bag. In an attempt to eliminate some of the above
sparger problems, disposable spargers have been incor-
porated into the flexible bags. Such disposable spargers
comprise a port having an enlarged annular flange weld-
ed to the inside of the bag and a tubular stem that projects
from the flange to outside the bag. The stem bounds a
passage the extends through the flange. A porous film
overlays the flange inside of the bag so as to cover the
passage and is welded around the perimeter edge of the
flange. As a result, gas can be passed through the stem
from outside the bag. The gas passes through the flange
and then passes through the porous film where it enters
the cell culture within the bag in the form of small bubbles.
When the cell production is completed, the bag and as-
sociated sparger are simply disposed of.
[0006] Although the above flexible sparger eliminates
some of the problems of conventional spargers, the new
bag spargers also have their shortcomings. Most notably,
the bag spargers only sparge at a relatively small, fixed
location on the bag and are limited to only one size of
gas bubbles. As such, bag spargers have limited or no
adjustability with regard to sparging at different locations,
flow rates, bubbles sizes, or combinations of the forgoing.
[0007] Accordingly, what is needed are spargers and
container systems that can solve one or more of the
above shortcomings.
[0008] The following prior art documents are acknowl-
edged: WO2006/116067 and WO2007/134267.
WO2006/116067 shows a sparger which includes a body
bounding a compartment. A tubular port or tube is cou-
pled with the body. The tubular port or tube bounds a
passage that communicates with the compartment of the
body. At least a portion of the body includes a first sparg-
ing sheet. The first sparging sheet includes a flexible
sheet of a gas permeable material such that a gas pass-
ing into the compartment of the body through the passage
can exit the compartment by permeating through the first
sparging sheet.

SUMMARY OF THE INVENTION

[0009] In a first broad independent aspect, the inven-
tion provides a container assembly in accordance with
the features of claim 1.
[0010] In a subsidiary aspect, the first gas transfer path
is constricted relative to the first sparging area.
[0011] In a subsidiary aspect, the first gas transfer path
is elongated while the first sparging area is substantially
circular.
[0012] In a subsidiary aspect, there are no perforations
extending through the portion of the first polymeric sheet
that overlies the first gas transfer path.
[0013] In a subsidiary aspect, the container assembly
further comprises a first gas line coupled with the first
end of the first gas transfer path.
[0014] In a subsidiary aspect, the container assembly
further comprises a first gas line welded between the first
polymeric sheet and the second polymeric sheet.
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[0015] In a subsidiary aspect, the container assembly
further comprises a hole formed on the second polymeric
sheet, a port secured to the second polymeric sheet and
extending through the hole, and a first gas line coupled
with the port.
[0016] In a subsidiary aspect, the container assembly
further comprises a hole formed on the first polymeric
sheet, a port secured to the first polymeric sheet and
extending through the hole, and a first gas line coupled
with the port.
[0017] In a subsidiary aspect, the container assembly
further comprises a second weld line welding the first
polymeric sheet to the second polymeric sheet, the sec-
ond weld line bounding a second sparging area formed
between the first polymeric sheet and the second poly-
meric sheet; and a plurality of second perforations being
formed through a portion of the first polymeric sheet that
overlies the second sparging area.
[0018] In a subsidiary aspect, the container assembly
further comprises a manifold in fluid communication with
the first sparging area and the second sparging area.
[0019] In a subsidiary aspect, the manifold comprises:
a first valve that regulates the flow of gas through the
manifold and to the first sparging area; and a second
valve that regulates the flow of gas through the manifold
and to the second sparging area.
[0020] In a subsidiary aspect, the first valve and the
second valve are electrically operated.
[0021] In a subsidiary aspect, the first valve and the
second valve each comprise a hose clamp.
[0022] In a subsidiary aspect, the manifold comprises:
a body with a gas inlet port and a plurality of gas outlet
port, the gas inlet port being in fluid communication with
each of the plurality of gas outlet ports; a first gas line
being in fluid communication with the first sparging area
and a first one of the gas outlet ports; and a second gas
line being in fluid communication with the second sparg-
ing area and a second one of the gas outlet ports.
[0023] In a subsidiary aspect, the first perforations
have a different size or number than the second perfo-
rations.
[0024] In a subsidiary aspect, the container assembly
further comprises a rigid support housing bounding a
compartment, the flexible bag being disposed within the
compartment of the support housing.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] Various embodiments of the present invention
will now be discussed with reference to the appended
drawings. It is appreciated that these drawings depict
only typical embodiments of the invention and are there-
fore not to be considered limiting of its scope.

Figure 1 is a cross section view of one embodiment
of a container assembly within a support housing, a
container assembly incorporating a sparger;
Figure 2 is an exploded perspective view of the bot-

tom end wall of the container assembly shown in
Figure 1;
Figure 3 is a top plan view of the bottom end wall of
the container assembly shown in Figure 1 showing
the spargers formed thereon and a manifold coupled
thereto;
Figure 4 is a top plan view of the container assembly
shown in Figure 3 having an alternative manifold
coupled thereto;
Figure 5 is a top plan view of the bottom end wall
shown in Figure 3 having a plurality of discrete gas
lines coupled thereto;
Figure 6 is a top plan view of a bottom end wall of a
container assembly having an alternative configura-
tion of spargers formed thereon;
Figure 7 is a top plan view of a bottom end wall of a
container having an alternative embodiment of a
sparger mounted thereon;
Figure 8 is an exploded perspective view of a bottom
end wall of a container containing three sheets;
Figure 9 is a cross sectional side view of an alterna-
tive embodiment of a container assembly having
spargers extending down through the bottom end
wall;
Figure 10 is a top plan view of the bottom end wall
of the container shown in Figure 9;
Figure 11 is a cross sectional side view of one of the
spargers shown in Figure 9;
Figure 12 is a perspective view of the floor of the
support housing shown in Figure 9; and
Figure 13 is a cross sectional side view of an alter-
native embodiment of a sparger where a gas line
projects from the sparger up into the container.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0026] The present invention relates film spargers as
well as container systems that incorporate such sparg-
ers. In general, one embodiment of a film sparger com-
prises overlying sheets of flexible material wherein one
or more weld lines weld the sheets together so that a
sparging area is bounded between the overlying sheets.
A gas line is in communication with the sparging area for
delivering a gas thereto while perforations are formed
through one of the sheets so that gas passing into the
sparging area can pass out through the perforations for
sparging a fluid. Film spargers are typically incorporated
into a flexible bag or other type of container for sparging
a fluid within the container or for otherwise delivering gas
bubbles to the fluid within the container.
[0027] Depicted in Figure 1 is one embodiment of a
containment system 10 incorporating features of the
present invention. Containment system 10 comprises a
substantially rigid support housing 12 in which a contain-
er assembly 13 is disposed. Support housing 12 has an
upper end 14, a lower end 16, and an interior surface 18
that bounds a compartment 20. Formed at lower end 16
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is a floor 22. An encircling sidewall 23 extends up from
floor 22 toward upper end 14. As will be discussed below
in greater detail, one or more openings 24 can extend
through floor 22 or sidewall 23 of support housing 12 so
as to communicate with compartment 20. Upper end 14
terminates at a lip 26 that bounds an inlet opening 28 to
compartment 20. If desired, a cover, not shown, can be
mounted on upper end 14 so as to cover inlet opening
28. Likewise, an access opening can be formed at an-
other location on support housing 12 such as through
sidewall 12 at second end 16 or through floor 22. The
access opening is large enough so that an operator can
reach through the access opening to help manipulate
and position container assembly 13. The access opening
can be selectively closed by a door or cover plate.
[0028] It is appreciated that support housing 12 can
come in a variety of different sizes, shapes, and config-
urations. For example, floor 22 can be flat, frustoconical,
or have other slopes. Sidewall 23 can have a transverse
cross section that is circular, polygonal or have other con-
figurations. Support housing 24 can be insulated and/or
jacketed so that a heated or cooled fluid can flow through
the jacket for heating or cooling the fluid contained within
container assembly 13. Compartment 20 can be any de-
sired volume such as those discussed below with regard
to container 32.
[0029] As also depicted in Figure 1, container assem-
bly 13 is at least partially disposed within compartment
20 of support housing 12. Container assembly 13 com-
prises a container 32 having one or more ports 52 mount-
ed thereon. In the embodiment depicted, container 32
comprises a flexible bag having an interior surface 38
that bounds a chamber 40 suitable for holding a fluid 41
or other type of material. More specifically, container 32
comprises a side wall 42 that, when container 32 is in-
flated, can have a substantially circular or polygonal
transverse cross section that extends between a first end
44 and an opposing second end 46. First end 44 termi-
nates at a top end wall 48 while second end 46 terminates
at a bottom end wall 50.
[0030] Container 32 can be comprised of one or more
sheets of a flexible, water impermeable material such as
a low-density polyethylene or other polymeric sheets
having a thickness typically in a range between about
0.1 mm to about 5 mm with about 0.2 mm to about 2 mm
being more common. Other thicknesses can also be
used. The material can be comprised of a single ply ma-
terial or can comprise two or more layers that are either
sealed together or separated to form a double wall con-
tainer. Where the layers are sealed together, the material
can comprise a laminated or extruded material. The lam-
inated material can comprise two or more separately
formed layers that are subsequently secured together by
an adhesive.
[0031] The extruded material can comprise a single
integral sheet that comprises two or more layers of dif-
ferent material that are each separated by a contact layer.
All of the layers are simultaneously co-extruded. One ex-

ample of an extruded material that can be used in the
present invention is the HyQ CX3-9 film available from
HyClone Laboratories, Inc. out of Logan, Utah. The HyQ
CX3-9 film is a three-layer, 9 mil cast film produced in a
cGMP facility. The outer layer is a polyester elastomer
coextruded with an ultra-low density polyethylene prod-
uct contact layer. Another example of an extruded ma-
terial that can be used in the present invention is the HyQ
CX5-14 cast film also available from HyClone Laborato-
ries, Inc. The HyQ CX5-14 cast film comprises a polyester
elastomer outer layer, an ultra-low density polyethylene
contact layer, and an EVOH barrier layer disposed ther-
ebetween. In still another example, a multi-web film pro-
duced from three independent webs of blown film can be
used. The two inner webs are each a 4 mil monolayer
polyethylene film (which is referred to by HyClone as the
HyQ BM1 film) while the outer barrier web is a 0,14 mm
(5.5 ) mil thick 6-layer coextrusion film (which is referred
to by HyClone as the HyQ BX6 film).
[0032] The material can be approved for direct contact
with living cells and be capable of maintaining a solution
sterile. In such an embodiment, the material can also be
sterilizable such as by ionizing radiation. Examples of
materials that can be used in different situations are dis-
closed in United States Patent No. 6,083,587 that issued
on July 4, 2000 and United States Patent Publication No.
US 2003/0077466 A1.
[0033] In one embodiment, container 32 comprises a
two-dimensional pillow style bag wherein two sheets of
material are placed in overlapping relation and the two
sheets are bounded together at their peripheries to form
internal chamber 40. Alternatively, a single sheet of ma-
terial can be folded over and seamed around the periph-
ery to form internal chamber 40. In another embodiment,
container 32 can be formed from a continuous tubular
extrusion of polymeric material that is cut to length and
the ends seamed closed.
[0034] In still other embodiments, container 32 can
comprise a three-dimensional bag that not only has an
annular side wall but also a two-dimensional top end wall
48 and a two-dimensional bottom end wall 50. For ex-
ample, three-dimensional container 32 can comprise
sidewall 42 formed from a continuous tubular extrusion
of polymeric material that is cut to length, such as shown
in Figure 2. A circular top end wall 48 (Figure 1) and
bottom end wall 50 can then be welded to opposing ends
of sidewall 42. In yet another embodiment, three-dimen-
sional container 32 can be comprised of a plurality of
discrete panels, typically three or more, and more com-
monly between four to six. Each panel can be substan-
tially identical and comprises a portion of side wall 42,
top end wall 48, and bottom end wall 50 of container 32.
The perimeter edges of adjacent panels are seamed to-
gether to form container 32. The seams are typically
formed using methods known in the art such as heat en-
ergies, RF energies, sonics, or other sealing energies.
In alternative embodiments, the panels can be formed in
a variety of different patterns.
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[0035] It is appreciated that container 32 can be man-
ufactured to have virtually any desired size, shape, and
configuration. For example, container 32 can be formed
having chamber 40 sized to 10 liters, 30 liters, 100 liters,
250 liters, 500 liters, 750 liters, 1,000 liters, 1,500 liters,
3,000 liters, 5,000 liters, 10,000 liters or other desired
volumes. Chamber 40 can also have a volume in a range
between about 10 liters to about 5,000 liters or about 30
liters to about 1,000 liters. Any other ranges selected
from the above volumes can also be used. Although con-
tainer 32 can be any shape, in one embodiment container
32 is specifically configured to be complementary to or
substantially complementary to compartment 20 of sup-
port housing 12.
[0036] In any embodiment, however, it is typically de-
sirable that when container 32 is received within com-
partment 20, container 32 is generally uniformly support-
ed by support housing 12. Having at least generally uni-
form support of container 32 by support housing 12 helps
to preclude failure of container 32 by hydraulic forces
applied to container 32 when filled with fluid.
[0037] Although in the above discussed embodiment
container 32 is in the form of a flexible bag, in alternative
embodiments it is appreciated that container 32 can com-
prise any form of collapsible container, flexible container,
or semi-rigid container. Furthermore, in contrast to hav-
ing a closed top end wall 48, container 32 can comprise
an open top liner. Container 32 can also be transparent
or opaque and can have ultraviolet light inhibitors incor-
porated therein.
[0038] Mounted on top end wall 48 are a plurality of
ports 52 that are in fluid communication with chamber
40. Although two ports 52 are shown, it is appreciated
that one or three or more ports 52 can be present de-
pending on the intended use of container 32. As such,
each port 52 can serve a different purpose depending on
the type processing to be undertaken. For example, ports
52 can be coupled with a tube 54 for dispensing fluid or
other components into chamber 40 or withdrawing fluid
from chamber 40. In addition, such as when container
32 is used as a bioreactor for growing cells or microor-
ganisms, ports 52 can be used to provide various probes,
such as temperature probes, pH probes, dissolved oxy-
gen probes, and the like, access to chamber 40. It is
appreciated that ports 52 can come in a variety of different
configurations and can be placed at any number of dif-
ferent locations on container 32, including sidewall 42
and bottom end wall 50.
[0039] Although not required, in one embodiment
means are provided for mixing fluid 41 within chamber
40. The means for mixing can be in the form of a mixing
assembly. By way of example and not by limitation, in
one embodiment as shown in Figure 1 a drive shaft 56
projects into chamber 40 and has an impeller 58 mounted
on the end thereof. A dynamic seal 59 forms a seal be-
tween shaft 56 and container 32. External rotation of drive
shaft 56 facilitates rotation of impeller 58 that mixes
and/or suspends fluid 41 within chamber 40. Specific ex-

amples of how to incorporate a rotational mixing assem-
bly into a flexible container are disclosed in U.S. Patent
No. 7,384,783 that issued June 10, 2008 and 7,682,067
that issued on March 23, 2010.
[0040] In yet another alternative embodiment of the
means for mixing or the mixing assembly, mixing can be
accomplished by vertically reciprocally moving a vertical
mixer within chamber 40. Further disclosure with regard
to the assembly and operation of vertical mixer is dis-
closed in U.S. Patent Publication No. 2006/0196501,
published September 7, 2006. In yet other embodiments,
it is appreciated that the mixing can be accomplished by
simply circulating fluid through chamber 40 such as by
using a peristaltic pump to move fluid in and out of cham-
ber 40; by rotating a magnetic impeller or stir bar within
container 32 and/or by injecting sufficient gas bubbles
within the fluid to mix the fluid. Other conventional mixing
techniques can also be used.
[0041] Continuing with Figure 1, bottom end wall 50
has a plurality of spargers incorporated therein. Specifi-
cally, bottom end wall 50 comprises a first sheet 60 hav-
ing a first side face 62 and an opposing second side face
64. First sheet 60 overlays a second sheet 66 that like-
wise has a first side face 68 and an opposing second
side face 70. First sheet 60 and second sheet 66 typically
comprise flexible polymeric sheets such as those dis-
cussed above with regard to container 32. As discussed
above with regard to bottom end wall 50, first sheet 60
can comprise a continuous sheet that is welded to side
wall 42 around a perimeter edge 69 as depicted in Figure
2. Alternatively, first sheet 60 can comprise an integral
portion of sidewall 42 or can comprise a plurality of sep-
arate sheets secured together that are either attached to
or are an integral portion of sidewall 42. Second sheet
66 can be welded to second side face 64 of first sheet
60 and/or welded to sidewall 42, such as along a perim-
eter edge 71 of second sheet 66. In other embodiments,
second sheet 66 can be welded to or comprise an integral
portion of sidewall 42, as discussed above with regard
to first sheet 60, while first sheet 60 is welded or otherwise
secured to first side face 68 of second sheet 66 and/or
sidewall 42.
[0042] Depicted in Figure 3 is a top plan view of first
sheet 60 overlaying second sheet 66. In this embodi-
ment, sheets 60 and 66 are welded together by a weld
line 72. Weld line 72, as with other weld lines discussed
herein, can be formed using any conventional technique
such as laser welding, sonic welding, heat welding, or
the like. Weld line 72 is shown as welding together the
perimeter or outside edges of sheets 60 and 66 but can
be formed radially inward from one or both of the perim-
eter edges or at other locations. As also shown in Figure
3, four separate spargers 74A-D are formed by producing
other weld lines between sheets 60 and 66.
[0043] For example, sparger 74A is formed by forming
a weld line 76A starts at a first location 78A located at or
adjacent to the perimeter edge of sheet 60 and/or sheet
66 and extends into the interior of sheets 60 and 66 along
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a predetermined path for the sparger 74A and then circles
back to a second location 80A at or adjacent to the pe-
rimeter edge of sheet 60 and/or sheet 66 adjacent to first
location 78A. Weld line 76A bounds a perimeter of a
sparger pathway 82a which is the area bounded between
sheets 60 and 66 and partially encircled by weld line 76A.
In the embodiment depicted, sparger pathway 82A com-
prises a gas transfer path 84A that extends from a first
end 86 to an opposing second end 88. An opening 87A
is formed at first end 86 between locations 78A and 80A
and between sheets 60 and 66 through which a gas can
be fed into gas transfer path 84A. Sparger pathway 82A
also comprises a sparging area 90A formed at second
end 88 that is in fluid communication with gas transfer
path 84A. In the embodiment depicted, gas transfer path
84 is a narrow elongated path while sparging area 90
forms an enlarged circular area. Other configurations can
also be used.
[0044] A plurality of perforations 92 extend through first
sheet 60 of sparging area 90A so that gas can pass along
gas transfer path 84A, into sparging area 90A and then
out through perforation 92 to form gas bubbles within
fluid 41 disposed within chamber 40. Spargers 74B-D
are similarly formed with like reference characters being
used to identify like elements. By using this technique, a
plurality of discrete spargers can be easily formed on
container 32. Each sparger can be disposed at any de-
sired location and be any desired size, shape or config-
uration. Likewise, although four spargers 82 are shown,
it is appreciated that any number of spargers such as 1,
2, 3, 5, or more can be formed with sheets 60 and 66.
The sparging areas can be uniformly distributed over
sheets 60 and 66 or can be located at defined locations
for optimal sparging. For example, a sparger can be dis-
posed directly below the means for mixing such that the
mixing or movement of fluid 41 produced by the mixer
helps to entrain the gas bubbles within fluid 41.
[0045] In some embodiments, each sparger can have
the same number of perforations 92 and all perforations
92 can be the same size and shape. In alternative em-
bodiments, perforations 92 can be different between two
or more different spargers. For example, different sparg-
ers can have different numbers, sizes, and/or shapes of
perforations 92 to optimize performance in different sit-
uations. Larger perforations 92 produce larger gas bub-
bles that may be optimal for striping CO2 from fluid 41
whereas smaller perforations produce smaller bubbles
that may be preferred for oxygenating fluid 41. Likewise,
increasing the number of perforations 92 may be helpful
in causing the bubbles to mix the fluid and/or increase
stripping or oxygenation. In other embodiments, it is ap-
preciated that one or more of spargers 74A-D can have
combinations of different perforations 92. For example,
a single sparger can have both small and large perfora-
tions 92. In one embodiment, the smaller bubbles are
formed from perforations 92 typically having a diameter
of less than 0.8 mm, 0.4 mm or 0.2 mm, 0.1 mm while
the large bubbles are formed from perforation typically

having a diameter greater than 1.5 mm, 0.8 mm, 0.4 mm
or 0.15 mm. Perforations of other diameters can also be
used. The size of the perforation and resulting bubbles
depends on the intended use and the size of container
32. For example, the large bubbles are typically larger
when processing a large volume of fluid in a large con-
tainer than when processing a relatively small volume of
fluid in a small container. The variance or delta between
the diameter of the perforations for the small bubbles and
the perforations for the large bubbles is typically at least
0.15 mm, 0.3 mm, 0.5 mm or 1 mm and is often within
+/- 0.1 mm or +/- 0.5 mm of these values. Other variances
can also be used.
[0046] As discussed below in greater detail, spargers
74A-D can simultaneously operate or, alternatively, a
manifold or other regulator can be used so that one or
more of the spargers can be operated while the other
spargers are not operated. Accordingly, by having differ-
ent spargers with different perforations 92, select sparg-
ers can be used in different situations or times to optimize
performance.
[0047] In some embodiments, it is appreciated that gas
transfer path 84A of sparger 74A is not required. For ex-
ample, perforations 92 can be formed through first sheet
60 overlying gas transfer path 84A so as to convert gas
transfer path 84A in a portion of sparging area 90A. It is
appreciated that perforations 92 can be formed using any
conventional techniques. For example, perforations 92
can be formed as part of the manufacturing process for
the sheet or can be subsequently produced by punches
or other techniques. In one embodiment, one or more
lasers can be used to form perforations 92. An advantage
of using a laser is that perforations 92 can be formed at
precise locations and with a precise diameter so that bub-
bles can be formed having a precise, predefined size.
Furthermore, when a laser is used to form a perforation,
the material melted by the laser gathers around the pe-
rimeter edge of the perforation, thereby reinforcing the
perforation and helping to prevent rupture of the sheet.
[0048] In one embodiment of the present invention, a
manifold can be used for controlling the gas flow to one
or more of spargers 74A-D. For example, depicted in
Figure 3 is one embodiment of a manifold 100 incorpo-
rating features of the present invention. Manifold 100
comprises a body 102 having a gas inlet port 104 and a
plurality of gas outlet ports 106A-D. Gas outlet ports
106A-D are in parallel communication with gas inlet port
104 by way of a forked flow path 108. A gas source, such
as a compressor or a canister of compressed gas, is fluid
coupled with gas inlet port 104. The gas can be air, ox-
ygen, or any other gas or combination of gases. Gas lines
110A-D extend from gas outlet ports 106A-D, respective-
ly, to a corresponding opening 87A-D at first end 86 of
each sparger 74A-D, respectively. Gas lines 110A-D can
be welded between sheets 60 and 66 at openings 87A-
D so as to seal openings 87A-D closed. Gas lines 110A-
D can comprise flexible or rigid tubes and can be inte-
grally formed with or separately attached to body 102.
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[0049] Valves 112A-D are mounted on body 102 and
control the flow of gas to each gas line 110A-D, respec-
tively. In one embodiment, valves 112A-D can be elec-
trical valves, such as solenoid valves, that can be used
to open, close, or restrict the flow of gas to spargers 74A-
D. In this embodiment, electrical wiring 114 can couple
to valves 112A-D for controlling their operation. In other
embodiments, valves 112A-D can comprise valves that
are operated manually, hydraulically, pneumatically, or
otherwise. By using manifold 100, different spargers or
different combinations of spargers can be used at differ-
ent times to optimize performance as discussed above.
[0050] Depicted in Figure 4 is an alternative embodi-
ment of a manifold 100A wherein like elements between
manifold 100 and 100A are identified by like reference
characters. Manifold 100A includes body 102 having gas
lines 110A-D projecting therefrom and communicating
with spargers 74A-D. In manifold 100A, gas lines 110A-
D comprise flexible tubing. In turn, manifold 100A has
valves 114A-D in the form of pinch clamps or hose clamps
that are mounted on gas lines 110A-D, respectively. It is
appreciated that pinch clamps 114 can come in a variety
of different configurations and are used to manually pinch
gas lines 110A-D so as to control the flow of gas there-
through.
[0051] In other alternative embodiments, it is appreci-
ated that a manifold is not required. For example, as de-
picted in Figure 5, gas lines 110A-D can extend from
spargers 74A-D and have valves 114A-D coupled ther-
eon, respectively. However, gas lines 110A-D need not
be part of or coupled with a manifold but rather can be
separately coupled to discrete gas sources if desired.
[0052] As previously discussed, any desired number,
size, shape, and/or configuration of spargers can be
formed. For example, depicted in Figure 6 is a top plan
view of bottom end wall 50 having three spargers 118A-
C formed thereon. Again, the perimeter of each sparger
118A-C is formed by weld lines 120A-C, respectively,
formed between sheets 60 and 66. If desired, a single
weld line can form a common boundary between adja-
cent spargers. For example, weld line 120B is shown
forming a common boundary between spargers 118B
and 118C. Sparger 120A is similar to sparger 74A expect
that sparger 118A is more centrally located on sheets 60
and 66. Sparger 118B has a substantially C-shaped
sparging area 122B that curves around sparging area
122A. Likewise, sparger 118C has a sparging area 122C
that substantially encircles around sparging area 122B.
[0053] In contrast to the prior spargers, sparger 118C
has a first end 124 and an opposing second end 126 with
gas lines 110A and 110D fluid coupled therewith, respec-
tively. In this configuration, a gas can be supplied through
both gas lines 110A and 110D at opposing ends of sparg-
er 118C so that the gas is more uniformly provided to
sparging area 122C. As a result, the gas exits out of all
of perforations 92 at a more uniform pressure and flow
rate. Again, the flow of gas into each of spargers 118A-
C can be controlled by the depicted manifold 100A or

any other type of manifold.
[0054] In the embodiment depicted in Figure 6, impeller
58 (Figure 1) can be vertically aligned with sparger 118A
while sparger 118C is laterally spaced apart from impeller
58. Sparger 118A can be designed to produce small bub-
bles that interact with and are distributed by impeller 58
throughout the fluid. By dispersing the small bubbles by
using impeller 58, the small bubbles have a longer dwell
time within the fluid which enhances mass transfer of the
gas. For example, the bubbles can more efficiently oxy-
genate the fluid. Sparger 118C produces larger bubbles
that do not directly interact with impeller 58. The larger
bubbles are commonly used for stripping CO2 from the
fluid. Because the larger bubbles have a higher buoyancy
than the smaller bubbles, the impeller has less of an in-
fluence on the larger bubbles and thus there may be no
need for aligning them with the impeller. Furthermore,
the impeller may break up the larger bubbles making
them less efficient for stripping CO2. In addition, aligning
the larger bubbles with the impeller can cause the impel-
ler to cavitate which reduces mixing efficiency of the fluid.
In other embodiments, however, sparger 118A can be
designed to produce large bubbles that are intentionally
broken up and dispersed by impeller 58 while sparger
118C produces small bubbles that do not directly interact
with impeller 58. Other configuration can also be used.
[0055] In another embodiment, it may be desirable to
have a single sparger that covers a large portion of bot-
tom end wall 50 so that the fluid within the container can
be more uniformally sparged. For example, depicted in
Figure 7 is a sparger 130 having a first end 134 and an
opposing second end 136 with a perimeter bounded by
weld lines 132A and 132B extending therebetween.
Sparger 130 is elongated and snakes along bottom end
wall 50 in a curving pattern. Sparger 130 has a sparging
area 130, i.e., the area between weld lines 132A and
132B, that covers at least 40% and more commonly at
least 50%, 60% or 80% of the surface area of one side
of bottom end wall 50. Other percentages can also be
used. Gas lines 110A and 110B are coupled with the
opposing ends of sparger 130 so that a gas can be de-
livered to the opposing ends of sparger 130. As a result,
the gas is more uniformly passed out through perfora-
tions 92 than if only a single gas line was used.
[0056] Turning to Figure 8, in one alternative embodi-
ment the inventive spargers can be formed by overlaying
three or more sheets. For example, one or more weld
lines can weld sheet 60 to sheet 66 so as to form a sparg-
er, represented by broken lines 141A, therebetween.
Likewise, one or more weld lines can weld sheets 66 and
140 together so as to form a sparger, represented by
broken lines 141B, therebetween. An opening 142 can
be formed through sheet 60 so as to expose the sparging
area of sparger 141B formed between sheets 66 and
140. It is also appreciated that the weld lines can simul-
taneously weld all three sheets 16, 60, and 140 together
to form sparger 141A and/ or 141B. Gas lines 110A and
B couple to and deliver gas to spargers 141A and 141B,
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respectively.
[0057] In the previous embodiments, the gas lines
feeding gas to the spargers entered through an opening,
such as openings 87A-D in Figure 3, formed between
sheets 60 and 66. This configuration enables the gas
lines to project radially out from the side of container 32
and thus to project through an opening 24 (Figure 1) in
side of support housing 12. In an alternative embodiment,
however, the gas lines can fluid couple with the spargers
so as to project down from the bottom of bottom end wall
50 and in turn project down through floor 22 of support
housing 12. For example, as depicted in Figure 9, bottom
end wall 50 of container 32 is again comprised of first
sheet 60 overlapping second sheet 66 which are welded
together to form spargers 144A-C. Specifically, in the top
plan view as shown in Figure 10, weld lines 146A-C weld
sheets 60 and 66 together and are each formed in a cir-
cular pattern so as to bound a perimeter of sparging areas
148A-C, respectively. In alternative embodiment, it is ap-
preciated that weld lines 146A-C can be formed in any
encircling pattern. Spargers 144A-C also include perfo-
rations 92 formed through first sheet 60 overlaying each
sparging area 148.
[0058] As depicted in Figures 9 and 11, a port 152A
has a flange 153 that is mounted on first side face 68 of
second sheet 66 so that a stem 154 extends down
through an opening 156 in sheet 66. As a result, port
152A communicates with sparging area 148A of sparger
144A. Ports 152B and C are similarly coupled with sparg-
ers 144B and C. As shown in Figure 9, a first end of gas
lines 110A-C is coupled with ports 152A-C, respectively,
while an opposing second end of gas lines 110A-C is
coupled with manifold 100. As a result, manifold 100 can
be used to control selective operation of each of the
spargers 144A-C. Again, spargers 144A-C can be of any
desired size, shape or configuration.
[0059] Depending on the desired configuration for the
containers and spargers, it is appreciated that the con-
tainers can be assembled using a variety of different pro-
cedures. For example, either before or after cutting
sheets 60 and 66 to their desired size, perforations 92
can be formed on first sheet 60 having the desired
number, size, shape and location. Likewise, where ap-
plicable, openings 156 can be formed on second sheet
66 and ports 152 welded thereto. Next, sheets 60 and
66 can be overlapped and the various weld lines formed
so as to weld sheets 60 and 66 together and produce the
spargers. Where ports 156 are not used, gas lines can
be welded within the opening formed between sheets 60
and 66 so as to communicate with the spargers. Finally,
sheets 60 and 66 can be welded to side wall 42. Alter-
natively, sheet 60 can be welded to side wall 42 and then
second sheet 66 can be welded to first sheet 60 for weld-
ing the sheets together and forming the spargers. In yet
other embodiments, first sheet 60 can be integrally
formed with side wall 42 or side wall 42 and first sheet
60 can comprise multiple sections that are welded to-
gether. In these configurations, second sheet 66 would

subsequently be welded to the combination of first sheet
60 and side wall 42. In other embodiments, second sheet
66 can be attached to or be integrally formed with side
wall 42 while first sheet 60 can comprise a smaller sheet
or multiple smaller sheets that only cover a portion sec-
ond sheet 66. Once the gas lines are coupled with differ-
ent spargers and, where appropriate, a manifold coupled
thereto, all gas lines and ports coupled to the container
are closed off and the full assembly is sterilized by radi-
ation or other traditional techniques.
[0060] To facilitate use, the container assembly 13 is
lowered into compartment 20 of support housing 12. The
related manifold and/or gas lines are then passed out of
compartment 20 through opening 24, when support
housing 12 shown in Figure 1 is used. In the embodiment
shown in Figure 9, the manifold and gas lines can pass
down through an elongated opening 24A formed in floor
22 of support housing 12A. In both embodiments, a plate
158 can be used to help cover a portion of opening 24
or 24A after the manifold is passed therethrough so as
to minimize the size of the openings. This covering of the
openings reduced stress on the container caused by fluid
trying to push the container through the openings. Con-
tainer assembly 13 can be partially inflated with a gas
after it is positioned within support housing 12 to enable
it to be manually adjusted and properly positioned within
support housing 12. Alternatively, container assembly 13
can be filed with fluid while it is adjusted for proper posi-
tioning. Container assembly 13 can subsequently be
used as a bioreactor, fermentor, or for simply processing
fluids or chemicals.
[0061] In another alternative embodiment of the
present invention, the gas lines can fluid couple with the
spargers so as to project up from the top of bottom end
wall 50 and in turn couple with or extend out through a
port 52 (Figure 1) located at the upper end of container
32. For example, as depicted in Figure 13, bottom end
wall 50 of container 32 is again comprised of first sheet
60 overlapping second sheet 66 which are welded to-
gether to form a sparger 160. Specifically, in the same
manner as previously discussed with regard to Figure
10, a weld line 162 can weld sheets 60 and 66 together
in a circular pattern so as to bound a perimeter of a sparg-
ing area 164. In alternative embodiments, it is appreci-
ated that weld line 162 can be formed in any encircling
pattern and that any number of separate spargers 160
can be formed. It is again appreciated that first sheet 60
need only be large enough to form sparger 160 or multiple
spargers 160 and need not be as large as second sheet
66. Sparger 160 also includes perforations 92 formed
through first sheet 60 overlaying sparging area 164.
[0062] Flange 153 of port 152 is mounted on second
side face 64 of first sheet 60, such as by welding or ad-
hesive, so that stem 154 extends out through an opening
in sheet 66. As a result, port 152 communicates with
sparging area 164. A first end 168 of a gas line 171 is
coupled with a barbed end 155 of port 152 while an op-
posing second end 172 of gas line 171 is either coupled
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with or extends out through one of ports 52 (Figure 1) of
container 32. It is appreciated that port 52 to which gas
line 171 couples or extends out can be located at the
upper end of container 32, as shown in Figure 1, or can
be located at any location along sidewall 42 or on floor
50. One method for coupling second end 172 of gas line
171 to port 52 is disclosed in US Patent No. 7,225,824,
issued June 5, 2007. In turn, second end 172 of gas line
171 can be placed in communication with a gas source
for delivering gas to sparger 160. Gas line 171 can also
be coupled with a manifold which can control the flow of
gas to multiple separate spargers 160 formed on bottom
end wall 50.
[0063] It is appreciated that the inventive spargers and
related containers have a variety of unique advantages
over conventional spargers. For example, the inventive
spargers can be easily formed by simply welding two
sheets together. This welding can be achieved using the
same equipment and techniques used in forming the con-
tainer. This ease in manufacturing permits greater ver-
satility in forming spargers of desired size, orientation,
configuration, location, number and the like to optimize
desired processing parameters. Furthermore, the sparg-
ers are flexible and are part of the bag or container. This
enables the combined container and spargers to be eas-
ily rolled up or folded without potential risk of damage to
the assembly. The rolled or folded assembly can be easily
sterilized, stored, shipped, and incorporated into a rigid
support housing. The ability to produce multiple spargers
at the bottom of the bag also enables spargers to be
formed with different perforations sizes so that different
bubble sizes and numbers can be selectively produced
to achieve different objectives. Furthermore, by using the
manifolds, operation of the different spargers or sparger
combinations can be controlled to further optimize
processing parameters. Because the combined contain-
er and spargers are relatively inexpensive to make, the
assembly can be designed as a disposable, single use
item, thereby eliminating cleaning and sterilization be-
tween uses. The spargers are also flush with the floor so
that they do not obstruct the flow of fluid or the flow of
cells or microorganisms within the fluid.
[0064] The present invention may be embodied in oth-
er specific forms which may be apparent to the person
skilled in the art. The described embodiments are to be
considered in all respects only as illustrative and not re-
strictive.

Claims

1. A container assembly comprising:

a flexible bag (32) having an interior surface (38)
bounding a chamber (40) and an opposing ex-
terior surface, the bag having a top end wall (48),
a bottom end wall (50), and an encircling side-
wall (42) extending therebetween, the bottom

end wall being comprised of a first polymeric
sheet (60) overlying a second polymeric sheet
(66);
a first weld line (76, 120) welding the first poly-
meric sheet to the second polymeric sheet, the
first weld line bounding a first sparging area
formed between the first polymeric sheet and
the second polymeric sheet;
a plurality of first perforations (92) being formed
through a portion of the first polymeric sheet that
overlies the first sparging area so that gas can
pass from the first sparging area, through the
first perforations and into the chamber of the
bag; and
characterized by the first weld line bounding a
perimeter of a first sparger pathway (82) formed
between the first polymeric sheet and the sec-
ond polymeric sheet, the first sparger pathway
comprising a first gas transfer path (84) extend-
ing from a first end to an opposing second end
and the first sparging area (90, 122) formed at
the second end and communicating with the first
gas transfer path.

2. The container assembly as recited in claim 1, where-
in the first gas transfer path is constricted relative to
the first sparging area.

3. The container assembly as recited in any preceding
claim, wherein the first gas transfer path is elongated
while the first sparging area is substantially circular.

4. The container assembly as recited in any preceding
claim, wherein there are no perforations extending
through the portion of the first polymeric sheet that
overlies the first gas transfer path.

5. The container assembly as recited in any preceding
claim, further comprising a first gas line (110) cou-
pled with the first end of the first gas transfer path.

6. The container assembly as recited in any preceding
claim, further comprising a first gas line (110) welded
between the first polymeric sheet and the second
polymeric sheet.

7. The container assembly as recited in any preceding
claim, further comprising a hole (156) formed on the
second polymeric sheet, a port (152) secured to the
second polymeric sheet and extending through the
hole, and a first gas line (110) coupled with the port.

8. The container assembly as recited in any preceding
claim, further comprising a hole (166) formed on the
first polymeric sheet, a port (152) secured to the first
polymeric sheet and extending through the hole, and
a first gas line (171) coupled with the port.
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9. The container assembly as recited in any preceding
claim, further comprising:

a second weld line (76, 120, 146, 162) welding
the first polymeric sheet to the second polymeric
sheet, the second weld line bounding a second
sparging area formed between the first polymer-
ic sheet and the second polymeric sheet; and
a plurality of second perforations (92) being
formed through a portion of the first polymeric
sheet that overlies the second sparging area.

10. The container assembly as recited in claim 9, further
comprising a manifold (100) in fluid communication
with the first sparging area and the second sparging
area.

11. The container assembly as recited in claim 10,
wherein the manifold comprises:

a first valve (112, 114) that regulates the flow of
gas through the manifold and to the first sparging
area; and
a second valve (112, 114) that regulates the flow
of gas through the manifold and to the second
sparging area.

12. The container assembly as recited in claim 10,
wherein the manifold comprises:

a body (102) with a gas inlet port (104) and a
plurality of gas outlet ports (106), the gas inlet
port being in fluid communication with each of
the plurality of gas outlet ports;
a first gas line (110) being in fluid communication
with the first sparging area and a first one of the
gas outlet ports; and
a second gas line (110) being in fluid communi-
cation with the second sparging area and a sec-
ond one of the gas outlet ports.

13. The container assembly as recited in claim 9, where-
in the first perforations have a different size or
number than the second perforations.

14. The container assembly as recited in any preceding
claim, further comprising a rigid support housing (12)
bounding a compartment (20), the flexible bag being
disposed within the compartment of the support
housing.

Patentansprüche

1. Behälterbaugruppe, umfassend:

einen flexiblen Beutel (32) mit einer Innenfläche
(38), die eine Kammer (40) begrenzt, und einer

gegenüberliegenden Außenfläche, wobei der
Beutel eine obere Endwand (48), eine untere
Endwand (50) und eine zwischen diesen verlau-
fende einkreisende Seitenwand (42) aufweist,
die untere Endwand umfassend eine erste Po-
lymerschicht (60), die eine zweite Polymer-
schicht (66) überlagert;
eine erste Schweißlinie (76, 120), an der die ers-
te Polymerschicht mit der zweiten Polymer-
schicht verschweißt ist, die erste Schweißlinie
begrenzend einen ersten Sparging-Bereich, der
zwischen der ersten Polymerschicht und der
zweiten Polymerschicht ausgebildet ist;
eine Mehrzahl von ersten Perforationen (92), die
durch einen Abschnitt der ersten Polymer-
schicht hindurch ausgebildet sind, der den ers-
ten Sparging-Bereich überlagert, sodass Gas
aus dem ersten Sparging-Bereich, durch die
ersten Perforationen hindurch und in die Kam-
mer des Beutels passieren kann; und
dadurch gekennzeichnet, dass die erste
Schweißlinie einen Umfang eines ersten Spar-
ger-Pfads (82) begrenzt, der zwischen der ers-
ten Polymerschicht und der zweiten Polymer-
schicht ausgebildet ist, der erste Sparger-Pfad
umfassend einen ersten Gastransferpfad (84),
der von einem ersten Ende zu einem gegenü-
berliegenden zweiten Ende verläuft, und dass
der erste Sparging-Bereich (90, 122) an dem
zweiten Ende ausgebildet ist und mit dem ersten
Gastransferpfad kommuniziert.

2. Behälterbaugruppe gemäß Anspruch 1, wobei der
erste Gastransferpfad im Verhältnis zum ersten
Sparging-Bereich verengt ist.

3. Behälterbaugruppe gemäß einem der vorherigen
Ansprüche, wobei der erste Gastransferpfad läng-
lich ist, während der erste Sparging-Bereich im We-
sentlichen kreisförmig ist.

4. Behälterbaugruppe gemäß einem der vorherigen
Ansprüche, wobei es keine Perforationen gibt, die
durch den Abschnitt der ersten Polymerschicht hin-
durch verlaufen, die den ersten Gastransferpfad
überlagert.

5. Behälterbaugruppe gemäß einem der vorherigen
Ansprüche, des Weiteren umfassend eine erste
Gasleitung (110), die mit dem ersten Ende des ers-
ten Gastransferpfads gekoppelt ist.

6. Behälterbaugruppe gemäß einem der vorherigen
Ansprüche, des Weiteren umfassend eine erste
Gasleitung (110), die zwischen der ersten Polymer-
schicht und der zweiten Polymerschicht verschweißt
ist.
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7. Behälterbaugruppe gemäß einem der vorherigen
Ansprüche, des Weiteren umfassend ein Loch (156),
das in der zweiten Polymerschicht ausgebildet ist,
einen Anschluss (152), der an der zweiten Polymer-
schicht befestigt ist und durch das Loch hindurch
verläuft, sowie eine erste Gasleitung (110), die mit
dem Anschluss gekoppelt ist.

8. Behälterbaugruppe gemäß einem der vorherigen
Ansprüche, des Weiteren umfassend ein Loch (166),
das in der ersten Polymerschicht ausgebildet ist, ei-
nen Anschluss (152), der an der ersten Polymer-
schicht befestigt ist und durch das Loch hindurch
verläuft, sowie eine erste Gasleitung (171), die mit
dem Anschluss gekoppelt ist.

9. Behälterbaugruppe gemäß einem der vorherigen
Ansprüche, des Weiteren umfassend:

eine zweite Schweißlinie (76, 120, 146, 162), an
der die erste Polymerschicht mit der zweiten Po-
lymerschicht verschweißt ist, die zweite
Schweißlinie begrenzend einen zweiten Spar-
ging-Bereich, der zwischen der ersten Polymer-
schicht und der zweiten Polymerschicht ausge-
bildet ist; und
eine Mehrzahl von zweiten Perforationen (92),
die durch einen Abschnitt der ersten Polymer-
schicht hindurch ausgebildet sind, der den zwei-
ten Sparging-Bereich überlagert.

10. Behälterbaugruppe gemäß Anspruch 9, des Weite-
ren umfassend einen Verteiler (100), der in Flüssig-
keitskommunikation mit dem ersten Sparging-Be-
reich und dem zweiten Sparging-Bereich steht.

11. Behälterbaugruppe gemäß Anspruch 10, wobei der
Verteiler umfasst:

ein erstes Ventil (112, 114), welches den Gas-
fluss durch den Verteiler und zum ersten Spar-
ging-Bereich regelt; und
ein zweites Ventil (112, 114), welches den Gas-
fluss durch den Verteiler und zum zweiten Spar-
ging-Bereich regelt.

12. Behälterbaugruppe gemäß Anspruch 10, wobei der
Verteiler umfasst:

einen Körper (102) mit einem Gaseinlassan-
schluss (104) und einer Mehrzahl von Gasaus-
lassanschlüssen (106), wobei der Gaseinlass-
anschluss in Flüssigkeitskommunikation mit je-
dem aus der Mehrzahl von Gasauslassan-
schlüssen steht;
eine erste Gasleitung (110), die in Flüssigkeits-
kommunikation mit dem ersten Sparging-Be-
reich und einem ersten der Gasauslassan-

schlüsse steht; und
eine zweite Gasleitung (110), die in Flüssigkeits-
kommunikation mit dem zweiten Sparging-Be-
reich und einem zweiten der Gasauslassan-
schlüsse steht.

13. Behälterbaugruppe gemäß Anspruch 9, wobei die
ersten Perforationen eine andere Größe oder Anzahl
aufweisen als die zweiten Perforationen.

14. Behälterbaugruppe gemäß einem der vorherigen
Ansprüche, des Weiteren umfassend ein steifes Trä-
gergehäuse (12), das ein Fach (20) begrenzt, wobei
der flexible Beutel in dem Fach des Trägergehäuses
angeordnet ist.

Revendications

1. Un assemblage de récipient comprenant :

un sac souple (32) ayant une surface intérieure
(38) entourant une chambre (40) et une surface
extérieure opposée, le sac ayant une paroi d’ex-
trémité supérieure (48), une paroi d’extrémité
inférieure (50), et une paroi latérale d’encercle-
ment (42) s’étendant entre les deux, la paroi
d’extrémité inférieure étant constituée d’une
première feuille polymérique (60) recouvrant
une deuxième feuille polymérique (66) ;
une première ligne de soudure (76, 120) sou-
dant la première feuille polymérique à la deuxiè-
me feuille polymérique, la première ligne de sou-
dure entourant une première zone d’arrosage
formée entre la première feuille polymérique et
la deuxième feuille polymérique ;
une pluralité de premières perforations (92)
étant formées à travers une portion de la pre-
mière feuille polymérique qui recouvre la pre-
mière zone d’arrosage de sorte que du gaz puis-
se passer de la première zone d’arrosage, à tra-
vers les premières perforations et jusque dans
la chambre du sac ; et
caractérisé par le fait que la première ligne de
soudure entoure un périmètre d’un premier pas-
sage d’arroseur (82) formé entre la première
feuille polymérique et la deuxième feuille poly-
mérique, le premier passage d’arroseur com-
prenant une première voie de transfert de gaz
(84) s’étendant d’une première extrémité à une
deuxième extrémité opposée et la première zo-
ne d’arrosage (90, 122) étant formée au niveau
de la deuxième extrémité et communiquant
avec la première voie de transfert de gaz.

2. L’assemblage de récipient tel qu’énoncé dans la re-
vendication 1, dans lequel la première voie de trans-
fert de gaz est étranglée relativement à la première
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zone d’arrosage.

3. L’assemblage de récipient tel qu’énoncé dans n’im-
porte quelle revendication précédente, dans lequel
la première voie de transfert de gaz est allongée tan-
dis que la première zone d’arrosage est substantiel-
lement circulaire.

4. L’assemblage de récipient tel qu’énoncé dans n’im-
porte quelle revendication précédente, dans lequel
il n’y a pas de perforations s’étendant à travers la
portion de la première feuille polymérique qui recou-
vre la première voie de transfert de gaz.

5. L’assemblage de récipient tel qu’énoncé dans n’im-
porte quelle revendication précédente, comprenant
en outre une première conduite de gaz (110) couplée
avec la première extrémité de la première voie de
transfert de gaz.

6. L’assemblage de récipient tel qu’énoncé dans n’im-
porte quelle revendication précédente, comprenant
en outre une première conduite de gaz (110) soudée
entre la première feuille polymérique et la deuxième
feuille polymérique.

7. L’assemblage de récipient tel qu’énoncé dans n’im-
porte quelle revendication précédente, comprenant
en outre un trou (156) formé sur la deuxième feuille
polymérique, un orifice (152) assujetti à la deuxième
feuille polymérique et s’étendant à travers le trou, et
une première conduite de gaz (110) couplée avec
l’orifice.

8. L’assemblage de récipient tel qu’énoncé dans n’im-
porte quelle revendication précédente, comprenant
en outre un trou (166) formé sur la première feuille
polymérique, un orifice (152) assujetti à la première
feuille polymérique et s’étendant à travers le trou, et
une première conduite de gaz (171) couplée avec
l’orifice.

9. L’assemblage de récipient tel qu’énoncé dans n’im-
porte quelle revendication précédente, comprenant
en outre :

une deuxième ligne de soudure (76, 120, 146,
162) soudant la première feuille polymérique à
la deuxième feuille polymérique, la deuxième li-
gne de soudure entourant une deuxième zone
d’arrosage formée entre la première feuille po-
lymérique et la deuxième feuille polymérique ; et
une pluralité de deuxièmes perforations (92)
étant formées à travers une portion de la pre-
mière feuille polymérique qui recouvre la
deuxième zone d’arrosage.

10. L’assemblage de récipient tel qu’énoncé dans la re-

vendication 9, comprenant en outre un collecteur
(100) en communication fluidique avec la première
zone d’arrosage et la deuxième zone d’arrosage.

11. L’assemblage de récipient tel qu’énoncé dans la re-
vendication 10, dans lequel le collecteur comprend :

une première soupape (112, 114) qui régule
l’écoulement de gaz à travers le collecteur et
jusqu’à la première zone d’arrosage ; et
une deuxième soupape (112, 114) qui régule
l’écoulement de gaz à travers le collecteur et
jusqu’à la deuxième zone d’arrosage.

12. L’assemblage de récipient tel qu’énoncé dans la re-
vendication 10, dans lequel le collecteur comprend :

un corps (102) avec un orifice d’entrée de gaz
(104) et une pluralité d’orifices de sortie de gaz
(106), l’orifice d’entrée de gaz étant en commu-
nication fluidique avec chaque orifice de la plu-
ralité d’orifices de sortie de gaz ;
une première conduite de gaz (110) étant en
communication fluidique avec la première zone
d’arrosage et un premier orifice parmi les orifices
de sortie de gaz ; et
une deuxième conduite de gaz (110) étant en
communication fluidique avec la deuxième zone
d’arrosage et un deuxième orifice parmi les ori-
fices de sortie de gaz.

13. L’assemblage de récipient tel qu’énoncé dans la re-
vendication 9, dans lequel les premières perfora-
tions ont une taille différente ou sont en nombre dif-
férent des deuxièmes perforations.

14. L’assemblage de récipient tel qu’énoncé dans n’im-
porte quelle revendication précédente, comprenant
en outre un logement de soutien rigide (12) entourant
un compartiment (20), le sac souple étant disposé à
l’intérieur du compartiment du logement de soutien.
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