GAS EVACUATION SYSTEM AND METHOD
BACKGROUND OF THE INVENTION

[0001] Flexible containers such as biocontainer bagsested before use by using leak
testing apparatus to fill the containers with $tegias to test for leaks. After completing the
test, the containers can be vented by opening avadre or by passing the gas through the
leak testing apparatus and/or by using a evacuptiomp. Alternatively, the containers can

be leak tested using chambers or compression @atkhigh pressure, wherein the chambers
or plates prevent total inflation of the containensd the gas is vented due to release of the
pressure.

[0002] Some testing procedures leave an undesirable vobdiigas in the bag after

testing. Additionally, or alternatively, testinget containers and/or filling the containers with
the desired volume of product after testing cad ledbag damage. The use of an evacuation
pump can distort and/or damage the bag. It cadifbeult to test bags of different sizes
and/or having different arrangements of ports.

[0003] The present invention provides for amelioratingeast some of the disadvantages
of the prior art. These and other advantageseopthsent invention will be apparent from

the description as set forth below.
BRIEF SUMMARY OF THE INVENTION

[0004] An embodiment of the invention provides a gas eaion system for evacuating
gas from a gas-filled flexible bag, the bag hawarigngth and a width and comprising
opposing flexible side walls sealed at the edgeésdafining an interior volume therein and
containing gas in the interior volume, the bag hg\a top end, a bottom end, and side ends,
at least one port arranged at the bottom end dofhend, optionally including at least one
conduit, wherein the port is in fluid communicatwith the interior volume and, if present,
the conduit, the system comprising (a) a flexilé/meric sheet having a density of at least
about 3 Kg/m, and a sheet top end, a sheet bottom end, antissleends, and a length and
a width to substantially cover one of the flexiblde walls of the bag; and, (b) a flexible bag
receiving device, the receiving device comprisirizaae and at least one raised wall, and
having a length and width greater than the lengthwaidth of the flexible bag; wherein one

end of the polymeric flexible sheet is securechtoreceiving device.



[0005] In another embodiment, a method is provided foceatng gas from a gas-filled
flexible bag, the bag having a length and a widtth @mprising opposing flexible side walls
sealed at the edges and defining an interior voltimaesin and containing gas in the interior
volume, the bag having a top end, a bottom endsatedends, at least one port arranged at
the bottom end or the top end, optionally includiideast one conduit, wherein the port is in
fluid communication with the interior volume antipresent, the conduit, and a gas flow path
from the interior volume through the port and tipi@nal conduit is initially closed, the
method comprising (a) placing the gas-filled fldgibag on a base of a bag receiving device,
the receiving device comprising the base and at le@e raised wall, and having a length and
width greater than the length and width of theifdbag; (b) placing a flexible polymeric
sheet having a density of at least about 3 Kgmeontact with a flexible side wall of the bag,
wherein one end of the flexible polymeric sheetgsured to the receiving device, the
flexible polymeric sheet having a length and a islibstantially covering the flexible side
wall of the bag; (c) opening the gas flow path fribra interior volume through the port and
conduit; and, (d) passing gas from the interiouvwag of the bag through the port and
optional conduit.

[0006] In another embodiment, a method is provided foceatng gas from a gas-filled
flexible bag, the bag having a length and a widith @mprising opposing flexible side walls
sealed at the edges and defining an interior voltimaesin and containing gas in the interior
volume, the bag having a top end, a bottom endsatedends, at least one port arranged at
the bottom end or the top end, optionally includiideast one conduit, wherein the port is in
fluid communication with the interior volume antipresent, the conduit, and a gas flow path
from the interior volume through the port and tip@nal conduit is initially closed, the
method comprising (a) placing an unfilled flexibiag on a base of a bag receiving device,
the receiving device comprising the base and at le@e raised wall, and having a length and
width greater than the length and width of theifdexbag; (b) filling the flexible bag with

gas; (c) placing a flexible polymeric sheet havandensity of at least about 3 K¢f/in

contact with a flexible side wall of the bag, wharene end of the flexible polymeric sheet is
secured to the receiving device, the flexible payimsheet having a length and a width
substantially covering the flexible side wall oéthag; (d) opening the gas flow path from the
interior volume through the port and the optioraduit; and, (e) passing gas from the
interior volume of the bag through the port anddpgonal conduit.



[0007] In another embodiment, a method is provided foceatng gas from a gas-filled
flexible bag, the bag having a length and a widtth @mprising opposing flexible side walls
sealed at the edges and defining an interior voltimaesin and containing gas in the interior
volume, the bag having a top end, a bottom endsatedends, at least one port arranged at
the bottom end or the top end, optionally includiideast one conduit, wherein the port is in
fluid communication with the interior volume antipresent, the conduit, and a gas flow path
from the interior volume through the port and tbeduit is initially closed, the method
comprising (@) placing an unfilled flexible bag afase of a bag receiving device, the
receiving device comprising the base and at leastraised wall, and having a length and
width greater than the length and width of theifdebag; (b) placing a flexible polymeric
sheet having a density of at least about 3 Kgmeontact with a flexible side wall of the bag,
wherein one end of the flexible polymeric sheetgisured to the receiving device, the
flexible polymeric sheet having a length and a islibstantially covering the flexible side
wall of the bag; (c) filling the flexible bag witlas; (d) opening the gas flow path from the
interior volume through the port and optional cafidand, (e) passing gas from the interior
volume of the bag through the port and the optienalduit.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWG(S)

[0008] Figure 1 illustrates a perspective view of an enibedt of a gas evacuation
system of the present invention, the system commgri flexible polymeric sheet and a bag
receiving device comprising a base having a rassge wall, the raised side wall having
portions allowing the sheet, and a flexible bagye¢asecured to the bag receiving device.
[0009] Figure 2 illustrates of perspective view of the baggiving device shown in
Figure 1, showing the portions of the raised sidé allowing the sheet, and a flexible bag,
to be secured to the bag receiving device.

[0010] Figure 3A shows a partial view of the portionsloé taised side wall allowing the
sheet, and a flexible bag, to be secured to thediaving device, the Figure also showing
securing the sheet to the bag receiving devicgurEi3B shows an enlarged partial view of
the portions of the raised side wall shown in FegBA, also showing securing the bag to the
bag receiving device.

[0011] Figure 4 illustrates a perspective view of the edilment of a gas evacuation

system shown in Figure 1, also showing a gas-filexible bag (illustrated as a 2D bag).
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[0012] Figure 5 shows a side view of an embodiment ofilstem with the bag, also
showing the flexible sheet corresponding to theslha the bag.

[0013] Figure 6 shows a side view of the embodiment osifstem with the bag as
shown in Figure 5, showing the appearance of tigeblefore being filled with gas or after gas
has been evacuated from the bag.

[0014] Figure 7 illustrates a perspective view of ano#tabodiment of a gas evacuation
system of the present invention, the system commgri flexible polymeric sheet and a bag
receiving device comprising a base having two setgposing raised side walls, wherein
one raised side wall has a cut out for receivirgdbnduit communicating with the interior
volume of the bag, the raised side wall with theaut being the wall opposing the raised
wall having portions allowing the sheet, and aifdéxbag, to be secured to the bag receiving
device. Figure 7 also shows an empty flexible $&gired to the bag receiving device.
[0015] Figure 8 illustrates some exemplary dimensiongléxible sheets for use in

embodiments of gas evacuation systems of the grasamtion.
DETAILED DESCRIPTION OF THE INVENTION

[0016] In accordance with an embodiment of the presemrition, a gas evacuation
system is provided for evacuating gas from a dédfflexible bag, the bag having a length
and a width and comprising opposing flexible siddlsvsealed at the edges and defining an
interior volume therein and containing gas in titerior volume, the bag having a top end, a
bottom end, and side ends, at least one port ardaaigthe bottom end or the top end,
optionally including at least one conduit, wher#ia port is in fluid communication with the
interior volume and, if present, the conduit, tiistem comprising (a) a flexible polymeric
sheet having a density of at least about 3 Kgand a sheet top end, a sheet bottom end, and
sheet side ends, and a length and a width to sulzshacover one of the flexible side walls

of the bag; and, (b) a flexible bag receiving deyite receiving device comprising a base
and at least one raised wall, and having a lengthwadth greater than the length and width
of the flexible bag; wherein one end of the polyiméexible sheet is secured to the receiving
device.

[0017] In another embodiment, a method is provided foceatng gas from a gas-filled
flexible bag, the bag having a length and a widlth @mprising opposing flexible side walls
sealed at the edges and defining an interior voltimaesin and containing gas in the interior
volume, the bag having a top end, a bottom endsatedends, at least one port arranged at



the bottom end or the top end, optionally includiideast one conduit, wherein the port is in
fluid communication with the interior volume antipresent, the conduit, and a gas flow path
from the interior volume through the port and tipi@nal conduit is initially closed, the
method comprising (a) placing the gas-filled fldgibag on a base of a bag receiving device,
the receiving device comprising the base and at le@e raised wall, and having a length and
width greater than the length and width of theifdbag; (b) placing a flexible polymeric
sheet having a density of at least about 3 Kgmeontact with a flexible side wall of the bag,
wherein one end of the flexible polymeric sheetgsured to the receiving device, the
flexible polymeric sheet having a length and a islibstantially covering the flexible side
wall of the bag; (c) opening the gas flow path fribra interior volume through the port and
optional conduit; and, (d) passing gas from theriot volume of the bag through the port
and optional conduit.

[0018] A method for evacuating gas from a gas-filled fid&ibag, the bag having a
length and a width and comprising opposing flexgite walls sealed at the edges and
defining an interior volume therein and containgas in the interior volume, the bag having
a top end, a bottom end, and side ends, at leagb@m arranged at the bottom end or the top
end, optionally including at least one conduit, veie the port is in fluid communication

with the interior volume and, if present, the coibdand a gas flow path from the interior
volume through the port and the optional condumisally closed, is provided according to
another embodiment, the method comprising (a) ptaan unfilled flexible bag on a base of
a bag receiving device, the receiving device cosinpgithe base and at least one raised wall,
and having a length and width greater than thetkeagd width of the flexible bag; (b) filling
the flexible bag with gas; (c) placing a flexiblelymeric sheet having a density of at least
about 3 Kg/mi in contact with a flexible side wall of the baghevein one end of the flexible
polymeric sheet is secured to the receiving deviweflexible polymeric sheet having a
length and a width substantially covering the fbéxiside wall of the bag; (d) opening the gas
flow path from the interior volume through the pand optional conduit; and, (e) passing gas
from the interior volume of the bag through thet@ord optional conduit.

[0019] In another embodiment, a method is provided foceatng gas from a gas-filled
flexible bag, the bag having a length and a width @mprising opposing flexible side walls
sealed at the edges and defining an interior voltimaesin and containing gas in the interior
volume, the bag having a top end, a bottom endsatedends, at least one port arranged at

the bottom end or the top end, optionally includiideast one conduit, wherein the port is in



fluid communication with the interior volume antipresent, the conduit, and a gas flow path
from the interior volume through the port and tipi@nal conduit is initially closed, the
method comprising (a) placing an unfilled flexibiag on a base of a bag receiving device,
the receiving device comprising the base and at lmae raised wall, and having a length and
width greater than the length and width of theifdbag; (b) placing a flexible polymeric
sheet having a density of at least about 3 Kg/mtontact with a flexible side wall of the bag,
wherein one end of the flexible polymeric sheetgisured to the receiving device, the
flexible polymeric sheet having a length and a siibstantially covering the flexible side
wall of the bag; (c) filling the flexible bag witlas; (d) opening the gas flow path from the
interior volume through the port and optional caicand, (e) passing gas from the interior
volume of the bag through the port and optionaldcin

[0020] In an embodiment of the system, the receiving defucther comprises a retainer
secured to the receiving device, wherein the retamarranged to hold one end of the bag.
[0021] In some embodiments of the system, the receivingcdeomprises at least one
set of opposing raised walls, or two sets of opmpsaised walls.

[0022] In a preferred embodiment of the system, wheresrrélgeiving device comprises
at least two opposing raised walls, at least oisedavall has a cut out arranged to receive
the conduit of the bag when the bag is placederré¢iaeiving device.

[0023] If desired, the end of the flexible polymeric shaetl the retainer are both secured
to the same raised wall.

[0024] Preferably, the flexible polymeric sheet comprigeslicone sheet. Preferably, the
flexible polymeric sheet has a density in the raogieom about 3 Kg/rhito about 15 Kg/th
[0025] Advantageously, bags of various sizes and conftgurs can be leak tested and
evacuatedn situ, and all, or substantially all, of the gas carebacuated from the bags in
about 10 minutes or less, typically, in about About 5 minutes (though it should be
recognized that the time to evacuate can depetleolength of the conduit and other
components between the outlet and the vent polrt)bodiments of the invention can be
used with 3D bags and, more preferably, with 2D‘gpdlow”) bags.

[0026] As used herein, the terms “gas” and “air” in thateat of filling the bags, are

used interchangeably unless specified otherwisgrefer to sterile gas/air.

[0027] Each of the components of the invention will nowdescribed in more detail

below, wherein like components have like referemombers.



[0028] In the illustrated embodiments of the system showkigures 1, 4, and 7, the
system 1000 comprises a flexible sheet 50, a bzamviag device 150 comprising a base 100
comprising a surface 101, and at least one rais#idld0, the raised wall having a portion
111 for allowing the sheet, and a flexible bag @has 200 in Figures 4 and 7), to be
secured to the bag receiving device.

[0029] In the illustrated embodiments, e.g., as shownanendetail in Figures 2, 3A, and
3B, portion 111 of the side wall 110 includes & slocut out 120 for securing (in some
embodiments, removably securing) the sheet 50atd#y receiving device 150. Preferably,
as illustrated in Figures 1, 2, 3A, 3B, and 7, sieesion or “tongue” 55 of the sheet 50
engages with the slot or cut out 120 to securslieet to the bag receiving device.

[0030] In the illustrated embodiments, the bag receiviegak 150 further comprises a
retainer 130 arranged to secure one end of the Bagexample, as shown in Figures 2, 3A,
and 3B, showing retainer 130, portion 111 of raisieé wall 110 can include slots or cut
outs 133A, 133B, arranged in arms 132A, 132B a#ddb the side wall. Some
commercially available bags include an element sisch rod or shaft that is engageable with
slots 133A, 133B, allowing the bag to be securetthédbag receiving device (e.g., as shown
in Figure 4). Alternatively, and as shown in Fig@B, the retainer 130 can further comprise
rod 135 that is engageable with slots 133A, 1338eture the bag 200 to the bag receiving
device.

[0031] The bag receiving device 150 has at least oned-aisie wall, but can have any
number of raised walls. For example, in some ermbents, the bag receiving device has at
least two opposing side walls, and in the embodtrekawn in Figure 7, the bag receiving
device 100 has two sets of opposing side walls,aree set of opposing side walls 110, and
112, and another set of opposing side walls, 114146.

[0032] A flexible bag 200 having an interior volume, anpaxt 210 and a conduit 215 in
fluid communication with the interior volume is stnoin, for example, Figure 4. Figure 4
shows a 2D or pillow bag, having opposing flexibige walls 201 and 202 sealed at the
edges and defining an interior volume therein. Ewsv, as would be recognized by one of
ordinary skill in the art, the use of 3D bags soaéncompassed by embodiments of the
invention.

[0033] A variety of flexible bags, including commercialyailable bags, can be used in
accordance with embodiments of the invention. é&x@mple, the bags can be made from

different flexible materials, having different sizealifferent shapes, and/or different



configurations. Exemplary materials include polyimenaterials. The bags can have any
number of ports, arranged at any location with eesfo the bag. As illustrated in Figures 4
and 7, the bag has at least one port 210, typieathnged at the top end or the bottom end of
the bag, wherein the port is in fluid communicatwith both interior volume of the bag.
Preferably, a flexible conduit 215 is attachedht® port, and the port is in fluid
communication with both the interior volume of theg and a flexible conduit 215 attached
to the port.

[0034] A variety of flexible polymeric sheets are suitafle use in embodiments of the
invention. The sheet should be flexible in oradegénerally conform to the shape of the bag
(or at least conforming to the shape of the flexibhll of the bag contacting the sheet), e.g.,
as shown in Figures 5 (showing a gas-filled bagl) @(showing a bag before being filled
with gas, or after gas has been evacuated frorhabe The sheet can be made from any
suitable flexible material, typically a polymerindior elastomeric material, such as, for
example, silicone, polyvinyl chloride (PVC), neopee nitrile rubber, VITON, and a
terpolymer of ethylene, propylene and a diene, sis;lior example, ethylene propylene
diene terpolymer (EPDM). One example of a sugabéterial is a general purpose silicone
sheet available from Silex Silcones Ltd. (UK), adi€one solid sheet.”

[0035] The sheet can have any density as long it is $eiffico compress and evacuate
the gas-filled flexible bag when placed on a wallhe bag and the gas fluid flow path from
the interior of the bag is opened. For examplexgdained in more detail below, in some
embodiments, the sheet has a thickness in the rfgam about 4 mm to about 20 mm, and
a density in the range of from about 3 Kghm about 15 Kg/rh

[0036] Using a silicone sheet as an example, the sheet Sscific gravity in the range
of from about 1.1 to about 1.5 g/@mDensity is calculated by specific gravity (gfym
thickness (mm) = Kg/f

[0037] Assuming a bag receiving device for a 5L bag hasedsions of 0.56 m x 0.42 m,
the area = 0.235 T Using a silicone sheet thickness of 8 mm, aspexific gravity of 1.2
g/cnt; density = 1.2 g/cix 8 mm = 9.6 Kg/h For an evacuation system for a 5L bag,
0.235 nf x 9.6 Kg/nf = 2.25 Kag.

[0038] Assuming a bag receiving device for a 10L bagdiaensions of 0.66 m x 0.47
m, the area = 0.31%m Using a silicone sheet thickness of 8 mm, aspezific gravity of 1.2
g/cnt; density = 1.2 g/cix 8 mm = 9.6 Kg/rh For an evacuation system for a 10L bag,
0.31 nf x 9.6 Kg/nf = 2.97 Kg.



[0039] Assuming a bag receiving device for a 50L bag heedsions of 0.9 m x 0.75 m,
the area = 0.675 T Using a silicone sheet thickness of 12 mm, aspegific gravity of 1.25
g/cnt; density = 1.25 g/cfix 12 mm = 15 Kg/rh For an evacuation system for a 50L bag,
0.675 nf x 15 Kg/nf = 10.13 Kg.

[0040] In some embodiments, e.g., wherein a bag is alibutd greater, in order to
complete bag evacuation in less time, a sheet bavgreater thickness is used as compared
to the thickness used when the bag has a lessanepk.g., about 5 to about 10 L.

[0041] The sheet can have suitable size, shape, and/6geation. For example, as
shown in Figure 7, the sheet can have essenti@lgame dimensions of the base of the bag
receiving device, or can have portions cut away.(@s shown in Figure 1). Typically, the
sheet should have a sufficient dimension to coverast about 75% of the area, preferably at
least about 90% of the area, of the flexible whthe bag to be compressed. Preferably, the
sheet should not cover the port of the bag frontivigias is to be evacuated.

[0042] Figure 8 shows some exemplary dimensions for flexsheets for evacuating gas
from bags of different volumes (5L, 10L, 20L and_pQusing embodiments of the gas
evacuation systems according to the invention. él@n, other dimensions are suitable as
would be recognized by one of ordinary skill in Hrée

[0043] The bag receiving device 150 can have any suitbée shape, and configuration
for receiving an empty or gas-filled flexible baghe bag receiving device comprises a base
100 (illustrated as a generally planar base plaegjng a surface 101 and at least one raised
wall 110 configured for securing one end of theifide polymeric sheet. The bag receiving
device can comprise at least two opposing sideswatid in some embodiments, comprises
two sets of opposing side walls. Preferably, asvwshin Figure 7, the raised side wall 112
opposing the raised wall 110 for securing one dritieflexible polymeric sheet has a cut
out 112A arranged to receive the conduit 215 ofoag 200 when the bag is placed in the
receiving device. The bag receiving device cambde from any suitable material, typically
a polymeric material, such as, for example, polpglene.

[0044] While it is possible to secure one end of the bBexpolymeric sheet to the base,
preferably, the end is secured at a distance ath@veurface of the base, on a raised side wall
configured to secure the end. As noted abovéanllustrated embodiments, portion 111 of
raised side wall 110 includes a slot or cut out fi®Geceiving an extension or “tongue” end
55 of the flexible polymeric sheet 50. Alternatiyeor additionally, the sheet can be secured

to the base or side wall by a fastener such asesvsaail, pin, rivet, bolt, clip, or clamp.



10

While portion 111 is illustrated as part of raiseall 110, it could comprise an additional side
wall, or an element attached to raised wall 110.

[0045] Typically, the bag receiving device further compsi|a retainer arranged to hold
one end of the bag. Preferably, the retainerrenged at the same end of the bag receiving
device as the end of the device wherein the enldeofiexible polymeric sheet is secured.
While it is possible to locate the retainer onllase, preferably, as shown in the illustrated
embodiments, the retainer is arranged at a distalnoee the surface of the base, associated
with a raised side wall, preferably, the same sid# that is configured to secure the end of
the flexible sheet, wherein the end of the flexidteet is secured to the side wall at a greater
distance from the surface of the base than theneztaThis can be desirable for maintaining
the position of the bag while the flexible sheattegts a flexible wall of the bag and
evacuates gas therefrom.

[0046] A variety of retainers are suitable for use in edibwnts of the invention. For
example, the retainer can comprise a slot or cutaueceiving a portion of the bag, or a
fastener such as a screw, nail, pin, rivet, bafs, or clamp. For example, as shown in
Figures 2, 3A, and 3B, showing retainer 130, parfié1 of raised side wall 110 can include
slots or cut outs 133A, 133B, arranged in arms 13B3%B attached to the side wall, and as
shown in Figure 3B, and, if the bag does not alyezmhtain a rod (Figure 4 shows a bag
already containing an element such as a rod) etiagner 130 can further comprise rod 135
that is engageable with slots 133A, 133B to rembywabcure the bag 200 to the bag
receiving device.

[0047] If desired, the bag receiving device can furthenpose an additional element or
structure, such as, for example, for handling anahfaving the bag receiving device. For
example, the receiving device can have one or maneles attached to side walls and/or one
or more cutouts in side walls (e.g., cutouts 140, 140B, 140C) as shown in Figure 7).
[0048] The following examples further illustrate the intien but, of course, should not

be construed as in any way limiting its scope.
EXAMPLE 1

[0049] This example demonstrates that gas-filled bagsffefrent sizes can be quickly
and completely evacuated in accordance with an dimi@mnt of the invention.

[0050] 5 L bags are filled with gas, and placed in a ga@seation system as generally
shown in Figure 4. The bag receiving device hagedsions of 0.65 m x 0.31 m, and the
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sheet is a silicone sheet having a thickness ofr8 amd a specific gravity of 1.2 g/énthus
having a density = 1.2 g/chwx 8 mm = 9.6 Kg/rh

[0051] The sheet is placed in contact with the upper ofalhe flexible container, and the
clamp on the conduit leading to the port is opened.

[0052] Gas is completely evacuated in about .5 to abeuoinuite, with no damage to the
bags.

[0053] 20 L bags are filled with gas, and placed in aggascuation system as generally
shown in Figure 4. The bag receiving device hagedsions of 0.73 m x 0.49 m, and the
sheet is a silicone sheet having a thickness ofr amd a specific gravity of 1.2 g/énthus
having a density = 1.2 g/chw 8 mm = 9.6 Kg/rh

[0054] The sheet is placed in contact with the upper ofalhe flexible container, and the
clamp on the conduit leading to the port is opened.

[0055] Gas is completely evacuated in about 1 to aboutninbites, with no damage to

the bags.
EXAMPLE 2

[0056] This example demonstrates that a sheet coverilegsitabout 75% of the area of
the flexible wall of the bag to be compressed gyiekid completely evacuates the gas from
a gas-filled bag in accordance with an embodiméttieinvention.

[0057] 20 L bags are filled with gas, and placed in aggascuation system as generally
described. The bag receiving device has dimensib@s/3 m x 0.49 m, and the sheetis a
silicone sheet having a thickness of 8 mm, anceaifip gravity of 1.2 g/cry thus having a
density = 1.2 g/cthx 8 mm = 9.6 Kg/rh

[0058] The sheet is placed in contact with the upper ofalhe flexible container, and the
clamp on the conduit leading to the port is opened.

[0059] Gas is completely evacuated in about 1.5 to abonin2tes, with no damage to

the bags.

[0060] All references, including publications, patent agations, and patents, cited
herein are hereby incorporated by reference tednge extent as if each reference were
individually and specifically indicated to be inporated by reference and were set forth in

its entirety herein.
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[0061] The use of the terms “a” and “an” and “the” andl&tst one” and similar
referents in the context of describing the invem{iespecially in the context of the following
claims) are to be construed to cover both the $amgund the plural, unless otherwise
indicated herein or clearly contradicted by contékite use of the term “at least one”
followed by a list of one or more items (for examplat least one of A and B”) is to be
construed to mean one item selected from the ligteas (A or B) or any combination of two
or more of the listed items (A and B), unless othgee indicated herein or clearly
contradicted by context. The terms “comprisindgyaving,” “including,” and “containing”
are to be construed as open-ended terms (i.e.,ingeancluding, but not limited to,”) unless
otherwise noted. Recitation of ranges of valugsiheare merely intended to serve as a
shorthand method of referring individually to eagparate value falling within the range,
unless otherwise indicated herein, and each sepaahie is incorporated into the
specification as if it were individually recitedrieen. All methods described herein can be
performed in any suitable order unless otherwidecated herein or otherwise clearly
contradicted by context. The use of any and ahgXes, or exemplary language (e.g., “such
as”) provided herein, is intended merely to batteminate the invention and does not pose a
limitation on the scope of the invention unlesseotfise claimed. No language in the
specification should be construed as indicatingrasmy-claimed element as essential to the
practice of the invention.

[0062] Preferred embodiments of this invention are deedrirerein, including the best
mode known to the inventors for carrying out theeimtion. Variations of those preferred
embodiments may become apparent to those of oydgkdt in the art upon reading the
foregoing description. The inventors expect sHigtisans to employ such variations as
appropriate, and the inventors intend for the itloento be practiced otherwise than as
specifically described herein. Accordingly, tmsention includes all modifications and
equivalents of the subject matter recited in tlaénes appended hereto as permitted by
applicable law. Moreover, any combination of thewe-described elements in all possible
variations thereof is encompassed by the inventidass otherwise indicated herein or

otherwise clearly contradicted by context.
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CLAIM(S):

1. A gas evacuation system for evacuating gas &@as-filled flexible bag, the
bag having a length and a width and comprising simgpflexible side walls sealed at the
edges and defining an interior volume therein amttaining gas in the interior volume, the
bag having a top end, a bottom end, and side ahteast one conduit and at least one port
arranged at the bottom end or the top end, whéhneiport is in fluid communication with the

interior volume and the conduit, the system connpgis
(@) a flexible polymeric sheet having a densitgbleast about 3 Kg/ma
sheet top end, a sheet bottom end, and sheetrgideand a length and

a width to substantially cover one of the flexiblde walls of the bag;

and,

(b) a flexible bag receiving device, the receiviteyice comprising a base
and at least one raised wall, and having a lengthwadth greater than
the length and width of the flexible bag; whereme@nd of the

polymeric flexible sheet is secured to the receg\device.

2. The system of claim 1, wherein the receivingicketurther comprises a

retainer secured to the receiving device, whetarrétainer is arranged to hold one end of

the bag.

3. The system of claim 1 or 2, wherein the recg\device comprises at least

one set of opposing raised walls.

4, The system of any one of claims 1-3, whereieadt one raised wall of the
receiving device has a cut out arranged to redbieeonduit of the bag when the bag is

placed in the receiving device.

5. The system of any one of claims 1-4, whereirflheble polymeric sheet

comprises a silicone sheet.

6. The system of any one of claims 1-5, whereirfldable polymeric sheet has

a density in the range of from about 3 Kghm about 15 Kg/rh

7. A method for evacuating gas from a gas-fillexithle bag, the bag having a

length and a width and comprising opposing flexgite walls sealed at the edges and
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defining an interior volume therein and containgas in the interior volume, the bag having
a top end, a bottom end, and side ends, at leastanduit and at least one port arranged at
the bottom end or the top end, wherein the part feiid communication with the interior
volume and the conduit, and a gas flow path froenititerior volume through the port and
the conduit is initially closed, the method comimigs
€)) placing the gas-filled flexible bag on a baka bag receiving device,
the receiving device comprising the base and at l@ae raised wall,
and having a length and width greater than thetkeagd width of the
flexible bag;
(b) placing a flexible polymeric sheet having aslgnof at least about 3
Kg/m? in contact with a flexible side wall of the baghevein one end
of the flexible polymeric sheet is secured to theeiving device, the
flexible polymeric sheet having a length and a tislibstantially
covering the flexible side wall of the bag;
(© opening the gas flow path from the interiorurak through the port
and conduit; and,
(d) passing gas from the interior volume of the ttagugh the port and

conduit.

8. A method for evacuating gas from a gas-fillexithle bag, the bag having a
length and a width and comprising opposing flexgte walls sealed at the edges and
defining an interior volume therein and containgas in the interior volume, the bag having
a top end, a bottom end, and side ends, at leastanduit and at least one port arranged at
the bottom end or the top end, wherein the part feiid communication with the interior
volume and the conduit, and a gas flow path froenititerior volume through the port and
the conduit is initially closed, the method comimigs

@) placing an unfilled flexible bag on a base bfg receiving device, the
receiving device comprising the base and at leastraised wall, and
having a length and width greater than the lengthwaidth of the
flexible bag;

(b) filling the flexible bag with gas;

(© placing a flexible polymeric sheet having aslgnof at least about 3
Kg/m? in contact with a flexible side wall of the baghevein one end
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of the flexible polymeric sheet is secured to theeiving device, the
flexible polymeric sheet having a length and a tislibstantially

covering the flexible side wall of the bag;

(d) opening the gas flow path from the interiorurak through the port
and conduit; and,
(e) passing gas from the interior volume of the thegugh the port and
conduit.
9. A method for evacuating gas from a gas-fillexithle bag, the bag having a

length and a width and comprising opposing flexgite walls sealed at the edges and

defining an interior volume therein and containgas in the interior volume, the bag having

a top end, a bottom end, and side ends, at leastanduit and at least one port arranged at

the bottom end or the top end, wherein the part feiid communication with the interior

volume and the conduit, and a gas flow path froenititerior volume through the port and

the conduit is initially closed, the method comimigs

(@)

(b)

(©)
(d)

(e)

placing an unfilled flexible bag on a base big receiving device, the
receiving device comprising the base and at leastraised wall, and
having a length and width greater than the lengthwaidth of the
flexible bag;

placing a flexible polymeric sheet having aslgnof at least about 3
Kg/m? in contact with a flexible side wall of the baghevein one end
of the flexible polymeric sheet is secured to theeiving device, the
flexible polymeric sheet having a length and a tislibstantially
covering the flexible side wall of the bag;

filling the flexible bag with gas;

opening the gas flow path from the interiorurak through the port
and conduit; and,

passing gas from the interior volume of the thegugh the port and

conduit.



