APPARATUS AND | VIIM OD ran THE | NTEGRI TY TESTI NG OF FLEXI BLE CONTAI NERS
This application clainms 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 WA The present
invention relates generally to integrity testing, and, nore specifically,
to testing the integrity of flexible containers, such as fluid
processi nnags. Background of the Invention [0002] Hernetically closed,
fl exi ble containers such as plastic bags or liners are frequently used in
many applications. For exanple, in the course of hinprocessing, such bags
are often used for bulk internediate storage, cell culture re-suspension,
viral inactivation, final fornulation, final fill, or as bioreactors. In
many such applications and - iss annheiipag visstypr e- steril i zed, and such
condition nust be maint %n&%nim&m@'&mﬁ&&\i@?ﬂvm‘%&ﬁ%m nati on of the product
resulting fromuse of the bag. In the case o bloprocesS|ng any breach of
the sterile. condition is considered to be a serious deviation fromthe
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contammat]on of the product resultmu from use of the bag. In the casc of bioprocessing, any breach of the
sterile condition is considered (o be a serious deviation from the convenijonal protocol, and often results in the
discarding of the batch of valuable product, sometimes after significant cost and effort has been expended in the
course of making it. |

{0003 Most bags, including those of the type commenly used for bioprocessing, comprise one or more
relatively thin layers of plastic film and thus are prone to damage during shipping and handling. Moreaver, the
bags often comprise individual sheets or panels of film welded together (such as by heating or ultrasonic
means), which can contribute to defects and concomitant leaks along the corresponding seals thus formed, For
these reasons, it is highly desirable and perhaps even necessary to validate the integrity of the supposedly sterile
bag before valuable product is iniroduced into it Likewise, it is also often desirable té chéek the integrity of the
bag after use in order to insure that the iitegrity of the bag was maintained during the. entire period of use
{which in the case of bioprocessing can be a relatively long time, sucl as a few weeks).

{0004] Thus, a need is identified for a manner of testing the integrity of a flexible containet, such as a
bag. The integrity test should be easy to implement (e.., not bulky or cumbersome), relatively inexpensive,
reliable, and should be done in a manner that does not contaminate fhe interior compartment of the container

undergoing testing.



reliable, and should be done in a manner that does not contam nate the
interior conpartnent of the container undergoing testing. Sunumarv of the.
| nventi on 10005] An apparatus for integrity testing is disclosed. The
apparatus in one formincludes a first container, preferably but not
necessarily conprising a fluid processing bag baying a sterile first
interior chanber (which may optionally include a fluid-agitating el enent).
A second contai ner having a second interior chanber (such as a bag, tube,
tank or the like) including a detectable gas is adapted for selective fluid
comuni cation with the first interior chanber to deliver the gas under
sterile condition. Delivery of the detectable gas fromthe second interior
chanbe{ toxthF f'rst,interior chanber allows for any |eak therefromto be
sense 48 “feak sensor. (0096.]1n one enbodi ment, the apparatus
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connector (such as a sterile connector or sterilizing filter) for delivering the detectable pas under sterile

conditions.

[0007} In this or another embodiment, a third container is provided having a third chamber for receiving
at least the flutd processing bag. Tn one arrangement of the apparatus, the second container is external to the
third chamber, but the scvond. container may also be positioned in the third chamber. Preferably, the third
container is rigid and hermetically scaled, and has a vacuum applied thereto to enhance the flow of any leak
present in the first container.

[8008) In a further embodiment, an apparatus is provided for use in detecting a leak of a detectable zas
in a hermetically sealed detection chamber, The apparatus comprises a sterilized first container for positioning
in the detection chamber, The first container includes a flexible body at least partially defining a first interior
chamber for recetving the detectable gas. A sensor associated with the detection chamber is capable of sensing
the detectable gas exlernal to the first interior chamber as (he result o the feak: A pump or Hke 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 the first container
(such as by spacing the leak from a fold of the flexible container or a sidewall of the detection chamber).

[0009] In one partieular 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 comnnector for delivering the detectable gas to the first interiorchamber under sterile conditions.
[0010] In this embodiment ot other embodiments, 2 rigid container defines the detection chamber for
recetving the first container, Preferably, the rigid cdr_itai'ner includes a port adapted for delivering the detectable

gas from a source external to the first inferior chamber. The ri gid container may further include a cover for
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in a hernetically seal ed detection chanber, The apparatus Conprises a
sterilthed first container for positioning in the detection. chanber, The
ftfst container includes a flexible body at |east partially defining a
first interior chanber for receiving the detectable gas. A sensor
associated with the detection chanber is capable of sensing the detectable
gas external, to the first interior chanber as the result of the |eak: A
punp or |ike means may be provided for creating a pressure differential
between the first interior chanber and the detection chanber. A spacer nmay
al so be included for pronoting the escape of the detectable gas froma
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gas 1o the fluid processing bag, The method further comprises delivering detectable gas from the second
container to 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.

[0014] The method preferably further comprises the step of sterilizing the fluid processing bag and
container while atlached together. The method may also further include the step of positioning the 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 Prawings

[0015] Figure | schematically illustrates a first embodiment of an apparatus for use in connection with
testing the integrity of a flexible container,

[0016] Figure 2 1s a further schematic illustration of the Figwre 1 apparatus;

{0017] Figure 3 illustrates a potential mamer of delivering a trace gas to the flexible container in need

of integrity testing;



step. Preferably, the delivering siep conprises attaching the first
container to a second container including the detectable gas under sterile
conditions. Also, the detecting step may conprise placing thellexible
contai ner and the second container in the hernetically scal ed Chanber, or
alternatively placing only the '"flexible container in this chanber. 00131A
further aspect is a nethod for use in integrity testing a sterilized fluid
processi ng bag having an interior conpartnent. The nethod conprises
attaching a container at |least partially filled with a detectable gas to
the fluid processing bag. The nethod further conprises delivering
detectable gas fromthe scrotal container' te the interior conpartnent of
t he fl&hg processi ng pag under sterile conditions. A further step of
determi nirhg t h&ERiESEHEBIGHY dlupir agpeophembpdinent albh epgasusfinom thenkirst
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the-integrity of a flexible container;

[6023] Figure 9 illustrates a possible manner of using the embodiment of Fj gures 8a-8c;

[6024] Figure 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.

Detuifed Deseription of the Invention

[0026] Figures 1-4 schematically illustrate embodiments of an apparawis 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 maintaing it shape and contains a defined volume regardless of the
presence of fluid in the interdor compartment of the container. |
[0027] In using the bag 10 for its intended purpose;. a first interior chamber 12 may receive, hold, or
store an intermediate product, such as a fluid undergoing processing. Such processing may comprise, for
example, positioning the bag 10 in a rigid support structure § and then performing mixing using an impeller I
rotdted by way of a non-contact (e.g., magnetic) coupling with an external motive device (see Figure 5).. In the
case of bioprocessing, the mixing or processing is usually done under sterile conditions.

16028 In a preferred embodiment, the bag 10 is fabricated of one ot more relatively thin layers of
flexible plastic film, such as polyethylene or like materials, and in the absence of a leak 1s fluid-impervious.

~ 1 . 13 " - * Y . v t . < N
The bag 10 may include conventional sealed ports or like openings for interfacing with external structures. or
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100181Fi gure 4 schematically illustrates a second enbodi nent 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 mxing a fluid wider sterile conditions; [0020]Fi gures 6a-6c present
flow charts illustrating various manners for conducting the integrity
testing; [0021]Figure 7 schematically illustrates a third enbodi nent of an
apparatus for use in connection with testing the integrity of a flexible
contai ner; [00221Figures 8a-Se illustrate a fourth enbodi nent of an
apparatus for use in connection with testin the...integrity of a flexible
container; [00231Figure 9 illustrates a possible nmanner of using the
enbodi ment of Figurestr-8c; [00241Figure.9a illustrates one possible
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[0029) In using the integrity testing apparatug, the inferior compartment of the bag 10 may fitst be
provided with a detectable gas, such as from an external source. In one possible embodiment, as stiown in
Figures 1-4, 7 and 9, this source comprises a 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 be direotly con’néc‘fed to the
first chamber 12, such as by a conduit 18 While the containers may be similar, the volume of the second
container, such as bag 14, is preferably fess than the volume of the first container or bag 10 and, most
preferably, greater than at least 10% less. As illustrated, the two bags 10, 14, may be connected in a side-by-
side, tandeny or non-nested fashion, such that neither is internal to the other.
[6030] 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 he any type of rigid or flexible vessel,
inchuding a piece of tube sealed at the distal end and connected to the first container 10 at the vpposite end, such
as by using a conventional barbed port (not shown) ot other type of connector adapted to fonuv a secure, sterile
connection. Regardless of form, this second containet may be made of plastic or metal, and in the case of a bag
t4 most preferably comprises a layer of metalized flm to help prevent diffusion from the sccond intérior
compartment 16. |
[6031] Al associated valve 20 may selectively control the fluid communication between the first and
seconid chambers 12, 16. In onie particularly simple form, the valve 20 comprises a pinch clamp for closing off
the flow path (such as esiablished by conduit 18) 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 mexpensively and in a
readily disposable fashion. Consequently, it can simply be discarded afier use in the intended maoner.
However, the use of other conventional types of flow control valves, including for example a stindard ball
valve, is also possible.
{0032] It one possible mode of using the apparatus, the chamber 16 is af least partially filled with a
defectable gas using a source of the gas, such as a pressurized tank T (which in other embodiments may
comprise the second container). For reasons betier understood upon reviewing the following descriptiof, 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 1% by volume of the carth's atmosphere). Most preferred trace gases include



Det ai | ed Description of theinventitm 10026] Fi gures 1-4 schematically
illustrate enbodi nents of an apparatus for use in connection with testing
the integrity of a container having a flexible body defining an interior
conpartment. An exanple of such a container is a fluid processing bag 10,
as shown scheinatically in Figure 1 (but: See al so 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 volune of fluid to the interior
conpartment, as opposed to a rigid body that maintains it shape and
contains a defined volune regardl ess of the presence of fluid in the
interior conpartnent of the container. [00271lin using the bag .1.0 for its
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[ 0031] An associ ated valve 20 may sel ectively control the fluid
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[ 00371At | east the bag 10, and possibly the second container (bag 14) as
well, may then he placed inside a third chanber 22, such as one fornmed by a
rigid container 24. This "detection". chanber 22 is arranged such that it
can he hernetically sealed to separate it fromthe anbi ent atnosphere once
at least the bag 10 is positioned therein. For exanple, the container 24
may i nclude a renovabl e cover 25 adapted for form ng such a Scal ed.
environnment, preferably in a tenmporary fashion to allow ready access to the
detecti on chanber 22. [0038] A sensor 26 for sensing the trace gas is
associated wth the chanber 22 to detect the presence of the detectable gas
ext er nal to the bag 10. The sensor 26 nmay conprise, for exanple, a highly
sen3|te ss - spectroneter type of trace gas detector capable of
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generally annular, transparent piece of plastic material capable of withstanding any presswre applied to the
chamber 22 during testing of the Arst container or bag 10.

[0045] Tn the embodiment described above, a port 24d imay be provided in the side of the 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 23a may also ba provided, such as
through the caver 235, 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
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such as bag 10 is pre-sterilized and placed in the third chanber 22 defi ned
by a hernetically sealed rigid container 24 (note cover 25). This chanber
22 may he in fluid eoinarunication with both the sensor 26 and a punp 28
(e.g., a blower) for creating the pressure differential as a conbi ned
device (such as, for exanple, a VAR AN 54030 VS | eak detector), including
possi bly through the sanme port in the rigid container 21 using suitable
tubing or the like, Unlike in the previously described enbodi nents, 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 chanber 22, hul in fluid
comuni cation with the pre-sterilized bag 10. Preferably, the fluid
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havi ng a porous coating). In any case, the spacing function afforded by
spacer 34, conbined with the ability?of the detectable gas to pass w thout
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i nadvertently bl ocked, by contact with the sidewalls of the container 24,
the folds of the bag, or both. In the ease of a relatively |arge, foldable
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atm second). 1.0049] Extrapolating this to a 500 liter bag having simlar
characteristics to the bag used during the experinent (which nmay not be
reflective of the diffusion characteristics of other avail able bags, but is
sinply cited as an exanple), having a surface area of 2.5 square neters, an
approximate ten fold increase would result. Assuming a proportional rate of
escape, then the gas lost. through diffusion with such a bag woul d be 5x
[0'3 cubic centineters-atm second. [0050] The | eak produced by a ten m cron
hole in a hag is estimated to be 10.2 cubic centineters- atesecond. For
reliable | eak 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 simlar to the bag used during t he experinment, the
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t he p[Hcnﬁ?\laﬂﬂlc&Santltstd&QtutaD\(}Q‘Jﬂt‘,dh@lﬂ t@ﬂl@rdb{ Snddlecasik i€ %lduﬁﬂ/pﬁlkhpﬁtthpm o @iik@E eby
enablﬂngglnlg ordlnar e art to.utilize the invention ib various

embodi ents ‘and Wit l%%WFanm%DH fﬁwgﬁlgﬂﬁhgﬁmﬁré it Pothe HatigEFtYseul ar
use con@em@$ﬂted. In the Clains An apparatus for integrity testing,
conprising: a first container conprising a fluid processing bag having a
sterile first interior chanber; and

10



a second contai ner having a second interior chanber including a detectable
gas, said second interior chanber adapted for selective fluid comunication
with the first interior chanber to deliver the detectable gas thereto under
sterile conditions, whereby delivery of the detectable gas from
t he second interior chanber to the first interior chanber allows for any

| eak therefromto be sensed by a | eak sensor: 2. The apparatus of
claim1, further including a valve for controlling a flow of the detectable
gas to the first interior chanber. 3. The apparatus of claim?2
Wherein a conduit connects the first interior chanber to the second
interiorIc anher . The apparatus of claim 3, wherein the conduit
i ncl udes &4 tor for delivering the detectable gas under sterile
conditionsJ.TheAhhmﬁamﬁHuSnﬁémﬁhﬁﬁﬂa&&meR?Tei” the connector conprises a
steril 6. .The apparatus, of any of clains | -5" further including a
third contai ner®f&0FH ’%HFWWWHW&ﬁQW BocsHagberhatiog 2 peskifirstigerat chagdst t he
fluid prdocessi ng bag. 7. The apparatus of claim6 wherein the second
container is cuernal .to the third chanber. 8, The apparatus of claim 6,
wherein the secHbAT RLATEFABMAYEE SosFergRiston Fhombe indhidice ¢ arbeble &, The
apparakusﬁdﬁmﬂ&ammm&#eﬂﬂﬁﬁﬁﬁmsﬂh@wéhﬁmﬂaﬁQﬂkﬁkﬁﬁJwﬁ§ﬁ&f@%@mﬁﬂg’Q%&ﬂ?ﬁgcally
sealed‘wQSTpgjgaQ@gthé of é#ain16, Werein a vacuum is applied to the
third SHEFERACECRble sxiberdp yofensierde gpndiion, m 1, wherein the second, cont ai ner
conprises a bagwhaeludtingy &f MRt adtedtab@gas from the second interior chamber fo 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 & flow of the detectable

gas to the fivst interior chamber.

~

3. The apparatus of claim 2 wherein a conduit connects the first interior chamber to the

second interior chamber,

4, The apparatus of claim 3, wherein the conduit includes a connector for delivering thie

detectable gas under sterile conditions.
5 The apparatus of claim 4, wherein the connector comprises a sterilizing filter.

6. The apparatus of any of claims 1-5, further including a third container having a third

interior chamber for receiving af least the fluid processing bag.

7. The apparatus of claim 6, whereju the second container is external 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 6, wherein the third container is rigid and hermetically sealed.

10, The apparatus of claim 6, wherein a vacuum is applied to the third chamber.
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12. The apparatus of claim1l, Wuerein the second containe conprises a tube.
13, The apparatus of claim1l, Werein the fluid processing bag includes: a

fluid-agitating denent, . 14. The apparatus of claim1l1l, wherein first
interior chanber has:a first volume and the second interior chanber has a
second vol une about 10% or |less of the first vol ume. 15. The

apparatus of claiml1l, wherein the second interior chanber is sterilized.
16. The apparatus of claiml, further including a spacer for pronoting the

escape of the detectable gas froma leak in the first container. 17.
An apparatus for use in detecting a detectable gas in a hernetically seal ed
det ecti on chanber, conpri sing: a sterilized first container for

positioning in the detection chanber, said |lust container having a flexible
body at least partially defining a first interior chanber for receiving and
hol di ng the detectable gas in the absence of a | eak; a sensor
associated with the detection chanber and capabl e of sensing the detectable
gas externall -t o lihepparstst of plier L owhatianirerccas dob@intiesaihrisof o LRE ilRalky 1and

a punp fofi-&rgating a pressure differential between the first interior
chanber and the detection chanber. 1.2.The apparatus of claim 17, further
including a valve for controlling the flow of the detectable gas froma

source of tpe d%@%@%@ oB88ind 1%%&% ftﬂcrse%[oné & agrgr‘:lggon?prl]l-%gsr}xbtuegé.

13. The apparatus of claim 1, wherein the fluid processing bag includes a fluid-agilating
element.
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 velume.
15. The apparatus of claim 1, wherein the second interior chamber is sterilized.

16.  The apparatus of claim {, further including a spacer for promating the escape of the

detectable gas from a leak in the first container.

7. 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 first 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 interfor chamber as the result of the leak: and

a pump for creating a pressure differential between the first interior chamber and the

detection chamber.

18.  The apparatus of claim 17, further including & valve for controlling the flow. of the

detectable pas from a soutce of the detectable gas to the first interior chamber.



19The apparatus of claim 17, further including a connector for delivering
the detectable gas to the first interior chanber under sterile conditions.
20. The apparatus O claim 17, wherein the connector conprising a

sterilizing filler. 21. The apparatus of any of clains 17-20,
further including a rigid container formng the detection chanber for
receiving the first container. The apparatus of claim 21,

wherein the rigid Container includes a port adapted for delivering the
detectabl e gas froma source external to the that interior chanber. 23. The
apparatus of claim 21, wherein the rigid container further includes a cover
for hernetically scaling the detection chanber. The appar at us
of claim 23, wherein the cover includes a port adapted for permtting the
delivery of the detectable gas froma source external to the detection
chanber . 25. The apparatus of claim 23, wherein the first container
conprises a fluid processing bag including a fluid-agitating el enent,

26. The appdr at U wbarehaphelds, 17f frthdranchidng] Aiehinng: @ fGRRGLFind OF d&é@m%tda{lg t he
escapemq&ﬁgnqmgﬁgg&&ggiEugg§éd&% Ny leak in the firstnontaincr.

27. An apparatus for use etec |ng a. detectable gas in a hernetically

seal ed detection chanber, conprising: a sterlllzed first
contai ner Hor PORIibhRRLNG ol ; first container
having a flexible Ef()) dy at “g%i?%}’}g’r%% Cionmc?e}r C?nlf]?féfh%t afS “P‘gﬂ“g’l Hteeri or chanber

for receiving and holding the detectable gas under sterile conditions;
21 The apparatus of any of claims 17.20, further including a rigid container forming the

detection chamber for receiving the first container.

22, The apparatus of claim 21, wherein the rigid container includes a port adapted for

delivering the detectable gas from a source extornal to the first interior chamber,

23. The apparatus of claim 21, wherein the rigid container further includes a cover for

hermetically sealing the detection chamber,

24, The apparatus of claim 23, wherein the cover includes a port adapted for permitting the
delivery of the detectable gas from a source external 1o the detection chamber,
25, T'he 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 first container.

27 An apparatus for use in defecting a detectabie gas in a hermetically sealed detection
chamber, comprising:

4 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:

3



a sensor associated with the detection chanber and capabl e of sensing the
detectabl e gas external to the first interior chanber as the result of
thol e*, and a vacuum for creating a pressure differential between the first

interior chanber and the 28. The apparatus of claim27, ivhcrein the
means for creating a pressure differential conprises neans for applying a
vacuumto the chanber, 29. A nmethod of integrity testing a first

container including a flexible body defining an interior conpartment using
a source of a detectable gas, the first container positioned in a
hermetically seal ed chanber defining a space, conprising: delivering the
det ect abl e gas under sterile conditions to the interior conpartnent;
creating a pressure differential between the interior conpartnent and the
space; and sensing whether the detectable gas is present in the space.

: 30. The nmet hod of claim 29, Mher including the step of sterilizing the
first container before the delivering step. 31. The nethod of claim 29,
wherei n the del kversprigseiap winps isesoatitadhi ag cihble b 6Gking GRlRINS: R a
second.. cal <= dpRGlh udiong . t abl e gas under sterile conditions,
32,Theﬁﬁgﬁﬂg%ﬁg?wékggﬁyg%?@ﬁﬁgggg%&Fﬁgﬁgggégﬁfning step conprises placing
the flexible coftaiuneyr or arepithetthpesec oiftradnlt abwren tedget ihefion dabhe and the
her met jgalily.ag8led. chanmber. 31.A nmethod for use in integrity testing a
sterilized tluid processing 'bag having an interior conpartnent,
conprising: attaching a container at |least partially filled with a

det ect abl e ,gas {Q. taf)}%re RCING cRIPGES %ﬁ&ginhéﬁg;mcans 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 compadrtment 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 1o 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, further 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

containet and the sécond container together in the hermetically sealed chamber,

33, A method for use in integrity testing a sterilized fluid processing bag having an interior
compartment, comprising:
attaching a corttainer at least partially filled with a detectable gas to the fluid processing

bag;



delivering detectable gas fromthe second container to the interior
conpartnent of the fluid processing bag under sterile conditions; and
sensing whether a | eak of detectable gas fromthe first interior
conpartment has occurred. 34, The nethod of claim33, further conprising
sterilizing the fluid. processing bag and container while attached

t oget her. 35. The nethod of claim 33, further including the step of
positioning the fluid processing bag in a detection chanber prior to the
attachi ng step. 36. The nethod of claim 33, vherein the delivering

step conprises delivering the detectable gas through a sterilizing filter.

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.

56.  The methad of claim 33, wherein the delivering step comprises delivering the detectable

gas through a sterilizing filter.



