
APPARATUS AND IVIIMIOD ran THE INTEGRITY TESTING OF FLEXIBLE CONTAINERS
This application claims the benefit of US. Provisiourd Patent Application
Ser. No. 61:040,971, filed March 31, 2008, the disclosure of which is
expressly incorporated herein by reference, Technical Field WWIThe present
invention relates generally to integrity testing, and, more specifically,
to testing the integrity of flexible containers, such as fluid
processinnags. Background of the Invention [0002]Hermetically closed,
flexible containers such as plastic bags or liners are frequently used in
many applications. For example, in the course of hinprocessing, such bags
are often used for bulk intermediate storage, cell culture re-suspension,
viral inactivation, final formulation, final fill, or as bioreactors. In
many such applications and -others, the bag is pre-sterilized, and such
condition must be maintained in order to avoid contamination of the product
resulting from use of the bag. In the case of bioprocesSing, any breach of
the sterile. condition is considered to be a serious deviation from the
conventional protocol, and often results in the discarding of the Nita of
valuable product, sometimes alter significant cost and effort has been
expended In the course of malting it. 100031Most bags, including those of
the type commonly used for bioprocessing, comprise one or more  relatively
thin layers of plastic film and thus are prone to damage during shipping
and handling. Moreover, the bags often comprise individual sheets or panels
of film welded together (such as by heating or ultrasonic means), which can
contribute to defects aud concomitant leaks along the corresponding seals
thus lbrnied, For these reasons, it is highly desirable and perhaps even
necessary to validate the integrity of the supposedly sterile bag before
valuable product is introduced into it. Likewise, it is also often
desirable to cheek the integrity of the bag after use in order to insure
that the integrity of the bag was maintained during the entire perioduse
(which in the case of Noprocessing can be a relatively long time, such as a
few weeks). [0004)Thus, a need is identified for a manner of testing the
integrity of a flexible container, such as a The nteglity test should be
easy to implement (e.g., not bulky Or cumbersome), relatively inexpensive, 



reliable, and should be done in a manner that does not contaminate the
interior compartment of the container undergoing testing.  Sunumarv of the.
Invention 10005]An apparatus for integrity testing is disclosed. The
apparatus in one form includes a first container, preferably but not
necessarily comprising a fluid processing bag baying a sterile first
interior chamber (which may optionally include a fluid-agitating element).
A second container having a second interior chamber (such as a bag, tube,
tank or the like) including a detectable gas is adapted for selective fluid
communication with the first interior chamber to deliver the gas under
sterile condition. Delivery of the detectable gas from the second interior
chamber to the first interior chamber allows for any leak therefrom to be
sensed, such as by a leak sensor. (0096.]In one embodiment, the apparatus
includes a valve for controlling a flow of the detectable gas to the first
interior chamber. This valve may associate with a conduit connecting the
first interior chamber to the second container (which may include a
sterilized second interior chamber). Preferably, the conduit includes a
connector (suet} as a sterile connector or sterilizing filter) for
delivering the detectable gas under sterile conditions. [0007)In this or
another embodiment, a third container is provided having a. third chamber
for receiving at least the fluid processing bag. In one arrangement of the
apparatus, the second container is external to the third chamber, but the
second. container May also be poSitiOned in the third chamber. Preferably,
the third container is rigid and hermetically sealed, and has a vacuum
applied thereto to enhance the flow of' any leak present in the first
container. 10008]In a further embodiment, an apparatus is provided for use
in detecting a leak of a detectable gas 



in a hermetically sealed detection chamber, The apparatus Comprises a
sterilthed first container for positioning in the detection. chamber, The
ftfst container includes a flexible body at least partially defining a
first interior chamber for receiving the detectable gas. A sensor
associated with the detection chamber is capable of sensing the detectable
gas external, to the first interior chamber as the result of the leak: A
pump or like means may be provided for creating a pressure differential
between the first interior chamber and the detection chamber. A spacer may
also be included for promoting the escape of the detectable gas from a
leak. in thefirst container (such as by spacing the leak from a fold Of the
flexible container or a sideivvall of the detection Chamber). 100091in one
particular embodiment of this apparatus, a valve is provided for
controlling the flow of the detectable gas from a source of the detectable
gas to the first interior chamber. The apparatus may further include a
sterile connector for delivering the detectable gas to the first
interior-chamber. under sterile conditions. [00f 0]In this embodiment or
other embodiments, a rigid container defines the detection chamber for
receiving the first container. Preferably, the rigid ctititainer includes a
port adapted for delivering the detectable gas from a source external to
the first interior chamber. The rigid container may further include a cover
for  hermetically sealing the detection chamber, and the cover may include
a port adapted ler permitting, the delivery of' the detectable gas from a
source external to the detection chamber. The means for creating a pressure
differential may comprise means for applying a vacuum to the chamber (such
as; for example, a pump or 100111In another aspect, the disclosure relates
to a method of tegrity testing' a. first container including a flexible
body defining an interior compartment using a source of a detectable gas
and positioned in a hermetically sealed chamber. The method comprises: (1)
delivering the detectable gas to the interior compartment of the container;
(2) creating a pressure differential between the interior compartment of
the first container and a space external to the interior compartment in the
hermetically sealed chamber; and (3) sensing whether the detectable gas in
present in the hermetically sealed chamber: 100121The method may further
include the step of sterilizing the first container before the delivering 



step. Preferably, the delivering siep comprises attaching the first
container to a second container including the detectable gas under sterile
conditions. Also, the detecting step may comprise placing thellexible
container and the second container in the hermetically scaled Chamber, or
alternatively placing only the 'flexible container in this chamber. 00131A
further aspect is a method for use in integrity testing a sterilized fluid
processing bag having an interior compartment. The method comprises
attaching a container at least partially filled with a detectable gas to
the fluid processing bag. The method further comprises delivering
detectable gas from the scrotal container' te the interior compartment of
the fluid processing bag under sterile conditions. A further step of
determining the presence of a leak of the detectable gas from the first
interior compartment is also performed. 100141The method preferably further
comprises the step of sterilizing the fluid processing hag and container
while attached together. The method may also finther include the step of
positioning de fluid processing bag in a detection Chamber prior to the
attaching step. Preferably, the delivering step comprises delivering the
detectable gas through a sterile filter. Brief Description of the Drawings
OM 5]Figure 1 schematically illustrates a fast embodiment of an apparatus
for use in connection with Mating the integrity of a flexible containet;
100161Figure 2 is a further schematic illustration oldie Figure 1
apparatus; [0017]Figure 3 illustrates a potential manner of delivering a
trace gas to the flexible container in need of integrity testing;  



100181Figure 4 schematically illustrates a second embodiment of an -appal-
us for use n connection with integrity testing of a flexible container;
[0010]Figure 5 illustrates one possible end use of the flexible container
for mixing a fluid wider sterile conditions; [0020]Figures 6a-6c present
flow charts illustrating various manners for conducting the integrity
testing; [0021]Figure 7 schematically illustrates a third embodiment of an
apparatus for use in connection with testing the integrity of a flexible
container; [00221Figures 8a-Se illustrate a fourth embodiment of an
apparatus for use in connection with testin the...integrity of a flexible
container; [00231Figure 9 illustrates a possible manner of using the
embodiment of Figurestr-8c; [00241Figure 9a illustrates one possible
embodiment of a spacer for use in the integrity testing system; and
[0025]Figures 10 and 11 are before and after pictures of an experiment
conducted involving a flexible container including a detectable gas. 



Detailed Description of theinventitm 10026]Figures 1-4 schematically
illustrate embodiments of an apparatus for use in connection with testing
the integrity of a container having a flexible body defining an interior
compartment. An example of such a container is a fluid processing bag 10,
as shown scheinatically in Figure 1 (but:See also the Photographs of
Figures 10 and 11). As used herein, "flexible" describes the condition in
which a relatively thin wall of the container body is capable of changing
shape upon the introduction of a volume of fluid to the interior
compartment, as opposed to a rigid body that maintains it shape and
contains a defined volume regardless of the presence of fluid in the
interior compartment of the container. [00271in using the bag .1.0 for its
intended purpose,. a first interior charither 12 may receive, hold, or
store an intermediate product, such as a fluid undergoing processing: Such
processing may comprise, for exturiple, positioning the bag 10 in a rigid
support structure S and then Performing mixing using an impeller rotated by
way of a non-contact (e.g., magnetic) coupling with an external motive
device (see Figure 5). In the case of bioprbeessing, the mixing or
processing is usually done under sterile conditions. [0028]In a preferred
embodiment, the bag 10 is fabricated of one or More relatively thin layers
of flexible plastic film, such as polyethylene or like materials, and in
the absence of a leak is fluid-impervious. The hag 0 may include
conventional sealed ports or like openings for interfking with external
structures, or  for receiving or releasing fluids, sensors, powders, or the
like. Despite the foregoing description of a preferred environment, the
particular end use or type of bag 10 employed is not considered to limit in
any way the apppeation of the inventive principles described herein,
100291In using the integrity testing apparatus, the interior compartment of
the bag 10 may first be  Provided with a detectable gas, such as from an
external source. In one passible embodiment, as shown in Figures 1-4, 7 and
9, this source comprises 4 second container, such as a bag 14 (Figures 1-4
only) having a second interior chamber 16 for containing the detectable
gas. This chamber 16 may he directly connected to the first chamber 12,
such as by a conduit 18. While the containers may he similar; the volume of
the second container, such as bag 14, is preferably less than the volume,
of the first container or bag 10 and, most preferably; greater than at
least 10% lest. As illustrated, the two bags 10, 14, may be 'connected in 3
side-byside, tandem or non-nested fashion, Such that neither is infernal to
the other. [0030]Although .preferably in the form of the bag 14. shown in
the figures, the second container may take other forms, For example,
instead of a bag 14, this container may be any type of rigid or flexible
vessel, including 4 piece. of tube sealed at the distal end and connected
to the first container 10 at theopposi tc end, such as by using a
conVentional barbed port (not shown) or other type of connector adapted to
form n secure, sterile connection. Regardless of forth, this second
container may be made of plasti.c or metal, and in the case of a bag 14
most preferably campuses a layer of metalized film to help prevent
diffusion from the second interior compartment 16. 



[0031]An associated valve 20 may selectively control the fluid
communication between the first and second chambers 12, 16. In one
particularly simple form; the valve 20 comprises a pinch clamp lot chasing
off the flow path (such as established by conduit IN) otherwise placing the
chambers 12, 16 in fluid communication. Advantageously, the use of such a
simple and selective means for controlling flow between the chambers 12, 16
allows for the apparatus including bags 10; 14 to be manufactured
inexpensively and in a readily disposable fashion. Consequently, it can
simply be discarded after use in the intended manner. However, the use of
other conventional types of flow control valves, including for example a
standard ball valve. is also possible. [0032]In one possible mode of using
the apparatus, the chamber 16 is at least partially filled with a
detectable gas using a source of the gas, such as a pressurized tank 11
(which, in other embodiments may comprise the second container). For
teaStins better understood upon reviewing the following description, the
detectable gas preferably comprises a "trace" gas in terms of its
concentration in the ambient air (generally, a gas that makes up less than
I% by volume of the earth's atmosphere). Most preferred trace gaseS include
helium, hydrogen, argon, and mixtures thereof, but other biologically
neutral gases that can be readily detected at relatively small
concentrations in air can he used. 100331The second container, such as bag
14, may be made available at least partially pre-filled with trace gas with
or without having been pre-stetilized. In the event that the second
container and trace, gas are not pm-sterilized, they can be subsequently
sterilized after connection to the first container, such as bag 10.
Furthermore, the second container can also be filled with trace gas alter
connection to the first container or bag I 0. [003111In the one example of
such a "pre-filled" embodiment, the corresponding second container (e.g.,
bag 14) filled with the detectable or trace gas is attached to the bag 10,
such as by associating the conduit 18    h a port (not shown). While
preferably done at the manufacturing Pactlity,fit is also possible for the
second container filled with the detectable gas to be attached to the bag
10 at a different location. For example, the attachment may occur at the
facility of the end user. In the situation where the bag 10 is
pre-sterilized, the attachment or connector used may include well known
types of sterile delivery means, such as sterile connectors (e.g.. the
KLEENPAK connector of the Pall Corporation, or the LINX connector of the
Millipore Corporation), or sterilizing filters, to maintain the desired
sterility before and during the integrity test. 10035]In any case, the
valve 20 if present is initially arranged such that fluid communication is
not established between the second chamber 16 to the first chamber 12 (in
other words, the that and second chambers 12, 16 are not yet selected to be
in fluid communication). The entire assembly including the- bag 10 (which
preferably is substantially evacuated), the bag 14 or other continuer with
the detectable gas, conduit 18, and valve 20, may then be sterilized.
Preferably, sterilization is achieved through a non-invasive means, such as
for example gamma irradiation (note action arrows R), steam (provided, of
course, the materials used can withstand such treatment), autoclaving, or
like techniques. In any case, such procedure preferably results in both
chambers 12, 16 and their contents being sterilized. [0036]Typically, an
operator involved With the disclosed integrity testing apparatus and
methods receives the pre-sterilized bag 10 prior to usage, such as for
example once it arrives at a location where .bloprocessing is to occur.
Prior to use, the operator may open any valve 20 or valves obstructing flow
between the. second chamber 16 and the first chamber 12. This esiablishes a
flow path and allows the detectable gas as a fluid to conimunicate from the
second chamber 16 to at least partially fill the first chamber 12, but
without altering the sterile condition of the bag 10 (untess of course
there is a leak to be identified). Preferably, the flow is in an amount
sufficient to at least partially pressurize and expand the bag 10, but most
preferably is minimizethoreduce the associated expense in terms of the
volume of gas used. 



[00371At least the bag 10, and possibly the second container (bag 14) as
well, may then he placed inside a third chamber 22, such as one formed by a
rigid container 24. This "detection". chamber 22 is arranged such that it
can he hermetically sealed to separate it from the ambient atmosphere once
at least the bag 10 is positioned therein. For example, the container 24
may include a removable cover 25 adapted for forming such a Scaled.
environment, preferably in a temporary fashion to allow ready access to the
detection chamber 22. [0038]A sensor 26 for sensing the trace gas is
associated with the chamber 22 to detect the presence of the detectable gas
external to the bag 10. The sensor 26 may comprise, for example, a highly
sensitive mass -  spectrometer type of trace gas detector capable of
detecting minute concentrations of the selected gas or gaSes, either by
projecting into this chamber or being in fluid communication with the
chamber (Such as. by a conduit extending to a remote location). hi the.
case of the leak in the bag 10 impacting sterility (-such as, for example,
a hole having a dimension of 30 micron, but possibly as small as 1 micron),
the trace gas may readily penetrate into this chamber 22. The presence of
this gas' may be detected by the sensor.26, thus indicating a leak, and the
likelihood that any sterile condition has not been maintained in the first
interior compartment of the first container, such as bag 10. [00391Means
for creating a ptessure differential between the interior chamber of the
bag 10 at d the external spaced defined by the detection chamber 22 may
also be pthvided. For example, this means may comprise means for applying a
vacuum to the third chamber 22, such as by using a suitable blower Or pump
28, The associated pressure differential created between the interior of
the bag 10 and the sin-rounding space in the detection chamber 22 forces
the gas to escape faster from any hole in the bag, thus enhancing the early
detection of the leak by the sensor 26. In some situations, this may
further help to differentiate the presence of the gas external to the bag
IC as the result of mere diffusion. [0040jThe techniques described may be
used to test the integrity of the bag 1.0 such as after it is used in the
course of bioprocessing. In such case, the bag 10-would be at least
partially filled with the trace gas, such as from the second chamber of an
associated second container, such as the illustrated bag 14. The bag 10
including the gas is then, placed in the hermetically sealed third chamber
22 and the sensor 26 used to detect any leak present. 100411As noted above
and indicated in the flow chart of Figure 6a, the bag 14 serving as the
second container may be pre-sterilized with the detectable gas and then
attached to the bag 10 serving as the flexible container prior to use.
However, as shown in Figure 6b, the second container or bag 1,4 including
the detectable gas may be attached to the bag 10 and then the two
sterilized together. Furthermore, as shown in Figure tic, the bag 10 may be
pre-sterilized With a sterile connector or filter and then later connected
td a source of the trace gas (which may not be sterile), prior to checking
for leaks,  100421In another embodiment, as shown in Figure 7, the
arrangement is such that the flexible container 



such as bag 10 is pre-sterilized and placed in the third chamber 22 defined
by a hermetically sealed rigid container 24 (note cover 25). This chamber
22 may he in fluid eoinarunication with both the sensor 26 and a pump 28
(e.g., a blower) for creating the pressure differential as a combined
device (such as, for example, a VARIAN 54030 VS leak detector), including
possibly through the same port in the rigid container 21 using suitable
tubing or the like, Unlike in the previously described embodiments, the
second container including the trace gas (which could be a hag 14, a tank
T. or the like) is provided exteinal to this third chamber 22, hul in fluid
communication with the pre-sterilized bag 10. Preferably, the fluid
communication is selective by way of valve 20, and also by way of a sterile
connection including a filter, such that the sterility or the bag 10 is
maintained in the absence of a leak. [00431With the bag 10 positioned in
the container, a pressure differential is created in the third chamber  22,
such as by creating a vacuum (e.g., 10-20% of atmospheric pressure) using
the pump 28, The detectable gas from the source may be permitted to flow
in. a limited amount into the bag 10 through sterile connection (such as by
opening an associated valve 20). As should be appreciated, the detectable
gas frorn any significant leak in the bag 10 may thus be detected by the
sensor in fluid communication with the third chamber 22.. Indeed, it is
preferable to first place a vacuum on the third chamber 22 before
introducing the detectable gas to the bag 10, since this will more readily
expose arty leak. [0044]A most preferred embodiment of the third container
24 is shown in Figures .84-8e. in this  embodiment, the container 24
comprises two generally cylindrical, generally concentric upstanding walls
Na, 245 that together define an open annular space therebetweem This space
forms the chamber 22 (which is annular) for receiving the flexible
container, such as bag 10, in need of integrity testing. A floor 24c is
provided at the lower end of the container 24, while the upper midis open
for receiving the flexible container or bag 10 in need of testing. Upper
portions of the walls 24a, 245 may be adapted tbr receiving or supporting
one or more searing elements 30, such as gaskets, 0-rings, or like
structures, to form a substantially airtight (i.e., hermetic) seal with the
cover 25. In this embodiment, and as shown in Figure Sc, the cover 25
preferably comprises a generally annular, transparent piece of plastic
material capable of withstanding any pressure applied to the chamber 22.
during testing of the First container or bag 10. 1110451In the embodiment
described above, a port 24d May be provided in the side ofthe third
container 24 for creating the pressure differential in the chamber 22
during the testing of the included flexible container, such as bag 10, for
leaks of the detectable gas. As shown in Figure 9, a port 25a may also he
provided, such as through the cover 25, for receiving a connection to the
external source (e.g., tank T or bag 14) of the detectable gas with the bag
10 inside the third chamber 22. Suitable permanent tubing and connectors
may also be   provided for connecting with a sterilizing filter 32
associated With the bag 10 in the chainber 22, and with the external source
T of the detectable gas external to this chamber. [0046}As shown in Figures
9 and 9a, it may further be desirable to use a spacer 34 in connection with
bag 10 to enhance performance by preventing any leak from being temporarily
blocked. Specifically, the spacer 24 may be arranged between an outer
surface of the bag 1,0 and an inner surface of the third container 24
forming the chamber 22, or between any folds in the bag, or both.
Preferably, the spacer 34 comprises a generally open structure, such as a
mesh, screen, rack, or other reticulated or latticework body and, most
preferably; one having sufficient porosity to avoid blocking any leak
(including by way of a coating), or a combination of the two (e.g., a rack
having a porous coating). In any case, the spacing function afforded by
spacer 34, combined with the ability of the detectable gas to pass without
obstruction, helps to prevent any leaic in the bag 10. from being
inadvertently blocked, by contact with the sidewalls of the container 24,
the folds of the bag, or both. In the ease of a relatively large, foldable
bioprocessing bag having a plurality of outwardly projecting flaps or like
extensions, the spacer 34 may include corresponding peak(s) and trough(s)
(such as by creating a V or W-shaped structure) to accommodate these flaps
individually and providing the desired spacing to prevent any leak in an
adjacent surface from being obstructed. 1.0047]An experiment estimated the
diffusion rate through the Filth of a conventional bioprocessing bag. The
bag selected for the experiment was a 20 liter pillow-shaped bag having a
total area of film estimated at 0.37 square meters. After the bag was
substantially evacuated, pressurized helium gas was supplied to the
interior compartment of the bag, such thath was inflated RS shown in Figure
10, [0948)After approximately 47 days, this particular bag was observed as
having partially deflated, as  shown in Figure IL In order to measure the
volume of helium gas that escaped, the hag was submersed in water and the
volume difference measured. As a result, the total amount of helium that
escaped that bag was estimated to be 8.54 cubic centimeters, or 42 cubic
centimeters per day (5 times to cubic centimeters- 



atm/second). 1.0049jExtrapolating this to a 500 liter bag having similar
characteristics to the bag used during the experiment (which may not be
reflective of the diffusion characteristics of other available bags, but is
simply cited as an example), having a surface area of 2.5 square meters, an
approximate ten fold increase would result. Assuming a proportional rate of
escape, then the gas lost. through diffusion with such a bag would be 5x
[0'3 cubic centimeters-atm/second. [0050]The leak produced by a ten micron
hole in a hag is estimated to be 10.2 cubic centimeters- atesecond. For
reliable leak detection, the escape of gas through the hole should be about
ten dines greater than the diffusion rate. Thus; for a 500 liter bag having
characteristics similar to the bag used during the   experiment, the
minimum detectable leak rate would be approximately 5 times le cubic
centimetersatintsticond, which corresponds to a hole size of about fifteen
micron. Assuming conservatively that the pressure drop in the bag during
testing would be about ten percent of atmospheric pressure, the estimated
minimum detectable hale in a 51)0 liter bag would be approximately thirty
micron, which is less than half the width of an average human hair.
1.00511The foregoing descriptions of various embodiments of the present
inventions have been presented for purposes of illustration and
description. These descriptions are not intended to be eahaustive or to
limit the invention to the precise forms disclosed. It will be understood
by a skilled artisan that, over time, the detectable gas may diffuse
through certain types of film, usually in especially small concentrations.
Hence, the technique disclosed herein may limit the minimum size of the
leak that can be detected to exclude this diffusion, It is believed that
with routine experimentation, this type of gas diffusion through ihe film
can be readily distinguished from the amount of gas that would more readily
flow as the result of a leak potentially. impacting the sterility of the
first container. The embodiments described provide the best illustration of
the principles of the invention and its practical applications to thereby
enable one of ordinary skill in the art to utilize the invention ib various
embodiments and with various modifications as are suited to the particular
use contemplated.  In the Claims An apparatus for integrity testing,
comprising: a first container comprising a fluid processing bag having a
sterile first interior chamber; and 



a second container having a second interior chamber including a detectable
gas, said second interior chamber adapted for selective fluid communication
with the first interior chamber to deliver the detectable gas thereto under
sterile conditions,             whereby delivery of the detectable gas from
the second interior chamber to the first interior chamber allows for any
leak therefrom to be sensed by a leak sensor:        2. The apparatus of
claim 1, further including a valve for controlling a flow of the detectable
gas to the first interior chamber.        3. The apparatus of claim 2
Wherein a conduit connects the first interior chamber to the second
interior chamber.             The apparatus of claim 3, wherein the conduit
includes a, connector for delivering the detectable gas under sterile
conditions. The ripparatus of claim if, wherein the connector comprises a
steril        6. The apparatus of any of claims I -5" further including a
third container having a third interior chamber for receiving at least the
fluid processing bag.        7. The apparatus of claim 6 wherein the second
container is cuernal to the third chamber. 8,The apparatus of claim 6,
wherein the second container is positioned in the third chamber. 9.The
apparatus of claim 64 wherein the third container is rigid and hermetically
sealed. 0.The apparatus of claim 6, Wherein a vacuum is applied to the
third ehamber.  Ii .The apparatus of claim 1, wherein the second, container
comprises a bag including a metal ized 



12.The apparatus of claim 1, Wherein the second containe comprises a tube.
13,The apparatus of claim 1, Wherein the fluid processing bag includes: a
fluid-agitating dement,.        14. The apparatus of claim 1, wherein first
interior chamber has:a first volume and the second interior chamber has a
second volume about 10% or less of the first volume.        15. The
apparatus of claim 1, wherein the second interior chamber is sterilized.
16. The apparatus of claim I, further including a spacer for promoting the
escape of the detectable gas from a leak in the first container.        17.
An apparatus for use in detecting a detectable gas in a hermetically sealed
detection chamber, comprising:             a sterilized first container for
positioning in the detection chamber, said lust container having a flexible
body at least partially defining a first interior chamber for receiving and
holding the detectable gas in the absence of a leak;             a sensor
associated with the detection chamber and capable of sensing the detectable
gas external to the first interior chamber as the result of the leak; and
a pump for creating a pressure differential between the first interior
chamber and the detection chamber. 1.2.The apparatus of claim 17, further
including a valve for controlling the flow of the detectable gas from a
source of the detectable gas tO the first interior chatnber. 



19The apparatus of claim 17, further including a connector for delivering
the detectable gas to the first interior chamber under sterile conditions.
20. The apparatus Of claim 17, wherein the connector comprising a
sterilizing filler.        21. The apparatus of any of claims 17-20,
further including a rigid container forming the detection chamber for
receiving the first container.             The apparatus of claim 21,
wherein the rigid Container includes a port adapted for delivering the
detectable gas from a source external to the that interior chamber. 23.The
apparatus of claim 21, wherein the rigid container further includes a cover
for hermetically scaling the detection chamber.             The apparatus
of claim 23, wherein the cover includes a port adapted for permitting the
delivery of the detectable gas from a source external to the detection
chamber.       25. The apparatus of claim 23, wherein the first container
comprises a fluid processing bag including a fluid-agitating element,
26. The apparatus of claim 23, further including a spacer for promoting the
escape of the detectable gas from any leak in the firstmontaincr.
27. An apparatus for use hi detecting a. detectable gas in a hermetically
sealed detection chamber, comprising:             a sterilized first
container for positioning in the detection chamber, said first container
having a flexible body at least partially defining a first interior chamber
for receiving and holding the detectable gas under sterile conditions;  



a sensor associated with the detection chamber and capable of sensing the
detectable gas external to the first interior chamber as the result of
thole*, and a vacuum for creating a pressure differential between the first
interior chamber and the        28. The apparatus of claim 27, ivhcrein the
means for creating a pressure differential comprises means for applying a
vacuum to the chamber,        29. A method of integrity testing a first
container including a flexible body defining an interior compartment using
a source of a detectable gas, the first container positioned in a
hermetically sealed chamber defining a space, comprising: delivering the
detectable gas under sterile conditions to the interior compartment;
creating a pressure differential between the interior compartment and the
space; and sensing whether the detectable gas is present in the space.
:30.The method of claim 29, Maher including the step of sterilizing the
first container before the delivering step. 31.The method of claim 29,
wherein the delivering step comprises attaching the first container to a
second container- including the detectable gas under sterile conditions,
32,The method of claim 29, wherein the determining step comprises placing
the flexible containerr arid the second container together in the
hermetically sealed. chamber. 31.A method for use in integrity testing a
sterilized fluid processing 'bag having an interior compartment,
comprising: attaching a container at least partially filled with a
detectable gas to the fluid processing hag; 



delivering detectable gas from the second container to the interior
compartment of the fluid processing bag under sterile conditions; and
sensing whether a leak of detectable gas from the first interior
compartment has occurred. 34,The method of claim 33, further comprising
sterilizing the fluid. processing bag and container while attached
together.        35. The method of claim 33, further including the step of
positioning the fluid processing bag in a detection chamber prior to the
attaching step.        36. The method of claim 33, vherein the delivering
step comprises delivering the detectable gas through a sterilizing filter. 


