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WD 2007/ 109709PCT/ US2007/ 064492 APPARATUS AND METHODS
FOR LEAK DETECTI ON EV BI OPROCESSI NG BAGS Thi s
application clains the benefit of U S. Provisiona
vRat@ntooAPP. Ser. No. 60/784,615, filed Nhrc@tggmﬂ%gg@mn
the di sclosure of which is incorporated herein
reference. Technical Field The present |nvent|on
rel ates generally to fluid processing and, nore
particularly, to apparatus and nethods for detecting

| eaks that may result during the processing of fluids
under sterile conditions. Background Many

manuf acturers of products requiring a tenporary
hol di ng, m xing or other fluid processing step as part
of the manufacturing process now opt to use di sposable
bags for hol di %ﬂ%ﬁgﬂkg%IF%oBQFofai%' A& under
sterile conditions Instea rigid mXing tanks or 10
vessel s. Advant @ggausioN mssiohrbogses 8acel ati vel y

I nexpensive to manufacture, easy to transport, store,
and sterilize, and can be di sposed of once the

OpPL AL, gfjﬁa n c‘g{[ﬁls‘i@c?b&{égﬂ BoY, §’W?§'M§i‘op£ﬁ%?ﬁ 6. Ser. No.

Mbr €0V suc ags no
el sm7sates, ﬁllae viged F20n064, apainrglcang Mwm@hl ag %oﬁﬂfraied
Cross- contan1nat|on but al so reduces the overa
prizweiadycesarenca. frequent pr obl em encount ered by users
of such bags, which are typically nmade of 15 one or
nore layers of thin, fluid-inpervious plastic film is
Tecltdi€aligly Of undesi rabl e | eakage. In the case of
bioprocessi ng applications, such |eaks result in the
| OEig: joksestt archiidy rdlated gaetdil tdAgidprotdssingahéagereqiarticularly, to
potentially hazardous biological material. If not
appagrdbe adaetiags Hor dereiye lealy thafusay sk JriBe therprogessingeof fluids
0 tion and render the end product unsuitable
unm£%¢h32%¥3@%§ ver, early detection of such | eakage can
advant ageously lead to appropriate 20corrective action
bei ng taken, such as before the end product is

EﬂgﬁlsﬂﬂﬂbﬁlhﬂLJEMﬂ_ﬂOO7/109709renl820071064492 Up

QU Rt b e e QT BBRG TFUUREAH e o bter lid
procéé%ﬁ@ été‘p a® Féﬁh 1o %@é‘ﬁﬁﬁuﬂa&uﬁhg g%’&ﬁ-@gm‘é'oﬁy% {J%c dh@pﬁ‘;lﬁﬁle bags for

f or m of ness on the outside surface of
holdiggiankis:ootactihg tlid foid waxldr storikncondftione unsed dihl@d rmixh@dtanks or

ﬁf d(iectlon i.s not reliable, sjnce such wetness may
vessgla s (hqvapgaRPY iy %hd?@ﬁ% ats tiatyglt h@XMIV@JPém@ﬂa@% easy to
[ d [ sour
ansit?xrﬂ 40 ﬂﬁﬂﬁttér ] zg %rgdgd anl ggiésggse A gt%ggé t\l/alggh Ia{‘&[ IsEomp i{ﬁg and any
pmdﬂaﬁgect(ﬁ/dﬁﬁptMoﬁ’ecﬂdeg tBd o&esk snen bﬁgs&mm&}eﬂ&h%ﬁﬁﬁmt@@ﬂw need for

cleaning and the chance for cross-contamination, but also reduces the overall process cost.

A frequent problem encountered by users of such bags, which are typically made of
one or more layers of thin, fluid-impervious plastic film, is the risk of undesirable leakage.
In the case of bioprocessing applications, such leaks result in the loss of sterility inside the
bag or the release of potentially hazardous biological material. If not detected, such leakage
can thus compromise the entire mixing operation and render the end product unsuitable for
use. However, early detection of such leakage can advantageously lead to appropriate

corrective action being taken, such as before the end product is distributed.
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In the particular case of bioprocessing, nost of the
bi ol ogi cal fluids held, stored or processed in bags
conprise liquids, such as water based el ectrol ytes,
whatozamessr el atively good el ectrical conduct asi§yysIii@usisoz
mat eri al conprising the bag, on the other hand, is
typically 10 polyethylene or other plastic mhlch IS
very good el ectrical insulater. The bags containing
bi ol ogi cal fluids can have just one layer of plastic
filup 1@&103!3'1/6@([(@%8 inaN&@E Sy oﬁb!d&ssﬁlﬂg BA3e 1!3@35(3%&111?@?{? ’to detect in a
the fluid touching layer of the bag usually has

religjde tashisac hisbhley, anch }eaﬂtagcst dibt e codalan el lgin Skifosn t}f)wetnc,qx on the

of the praocessed fluid

m, ni z he cont n Wi {
outsigl et @Fﬁ!ﬁ&s‘@g?‘] S Gyt Yoot el §01 oals T oige.tthis mathpdpt Lection
T T
and smidengfibd sghsl cziﬂ‘lal‘iﬁse(iﬁﬁm@thdm{?@ cafldilsb Oiahy lealesmnaf e detected

added to enhance the nechani cal strength of the bag.
visugHg 1fdhe bam ) kepbgweth@ §osed BomBENSABOs@Haine’ t ouch t he

d
01 PEREIR N st Bl S gl SBEB G Buigeheiggored or
pro@kfiih Eaéé%ohﬁbﬁ sk H@L‘ﬁﬁs $héleas WAEMHIBY e b&AR ReS Lt'l?ﬁ‘éu%%hﬁ{/c y good
anount organic nmol'ecules if they contact fluid
clectraslicondifctdrhe That renteshi bmaﬁmsxﬁg)ﬂsaeba@rm e dilive | a@dks typically

H can evelo in the bags can be of two (yfes: i
POLYEHYEIR L 01 SWihathict Feveay geed pleairicy! waHaivet hﬁebffgls ¢PBtaining
bIOIbﬂcﬁllTﬁuﬂieraﬁrha% u%%%al[t%(ﬂ%?hla% flﬂﬁgpgeg/g}arf [a%i of %Ilnyln the latter

one or sever al oes

casepttiesfidid @lictig 1 %@@,of%e Bag BXEATN@s he Hess k%él%ﬁa &hﬁe*{uﬁc‘mblc
conductive fl ui | eaks to the outside non- 75steril

charaglpiigtiss eminimBestthe @cym’smﬂom eftksproaesspdilentiitl mylecules diffused
t am . nat in th a ndthsareh hl :
out R ARG e M PRARSE hmiry 8% sEBRen iy e eYer, mis
1maeﬁr2i@@%y%9'has ¥&dr xﬁ@éﬂaﬁfb‘q? st‘i@ ﬁran%%uﬁdcﬁ{eecﬁtdl&% a%ﬂ%tfb%ﬁl RYers are
both of these types of , thereb | ow ng
addadrmedhmce Hmme@nmloaést&mgﬁomf the bbe. t aken V\D

7/10970 PCl/USZOO7/064492 3 Sunmmary
Migypal ’lyei(& fiﬁnakwpa%ﬁ%@t%chﬁwmqsqu fh%%l%‘é‘ﬂlf%‘flde forthe

meclﬁanl‘?ca'l Y& '18?&18%5; t'ﬁBH fh%%eefé? Cac?{dsl,/éjs?tgn i éjtaﬂle inner side,

| east temporarily~h con
they tayilehch Bulfseetﬂnbém@lm 0651%&11‘1@ n&tﬂdﬂl@s&f ey bentaR fdid dsarssult of the

is provided. The apparatus conprises a plastic; bag
mtelﬁ%\l\}ﬁ% omsequantiynibedeags tha caw dpelemisrihe @gﬁaﬂ@n@e@ﬂ two types:

ei vi,n ucti,ve .fluid for processi nder .

Cebr 1 Ol ok AR I il S BRE R RS sor

rigid eapbhainmen: drans E‘EQ; rSearHely bhk §1r $Rkraf y&@rotfm}m

for at least partially receiving and supporfing th

bag. Abstdsemoi Bapootsidied thobagensi ng t he presence of

a;eak of tatlel ond ctlt\{]e fchiud fromthe first |nter|or

conpar £ Enihe rqadudivadbad leaks jip diccantade pan-
pot ent 's.ﬂxléé}ﬁzkmﬁfneﬁ{ erility in the interior
conpart men

Both types of leaks can potentially contaminate the product in the bag and thus are highly
undesirable.
Accordingly, a need exists for an expedient, yet reliable manner for detecting either

ot both of these types of leaks, thereby allowing for immediate corractive action o be taken.
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10and allow for imedi ate corrective action.. In
one enbodi nent, the sensor conprises first and second
el ectrodes. The second el ectrode is arranged external
wzobhimefoor st i nterior conpartnment and capablperRk:00€id19:
connected to the first electrode contacting the
conductive fluid by the | eak. Preferably, the sensor
further includes a generator;of AC or DC voltage and a
detector connected to the first 15and second
Sunfh8& PARInkBAtiGEt ecting the current flowing in the
resulting circult in the presence of a | eak. The
f i bsaccetdeate vukd arfaryt gspeojied thetihvantigh, m dppanatsiictesdsal for use in at
forned jn t:ae Si d‘sfvval, . of the bgg, i n which case the .
leasiigmpreyily hrlcirgenleoimealcopdicive Ml@@s«?wﬁw%sﬂg&gfwr sterile
: 9t | Jr.ef ot £ I POCY o s
conifiEs SE0RyiE, e BB BBt e iyl Ry Gt fnterio
comp@rtfeantashld ke eomgupt tieecdildictvdITRed 5 FbddeSsing nnder sterile
conditions. The rigid support container nmay at |east )
condiaeas. alliy appaptis 8ytler dedudest i vigidravwningl biongiangecohé interior
secon | ectrode,. I n anot her enbodj men t he bag. .
c:ome%iﬁ%fzﬁgggzﬁgeqsfp@palll%li;g?w@g and SUnpoLin tﬁp h% e(g ?sqnépr 18 prcgnded for
sensigf ik Peeskh@ & 4 Bhk 'G@Wdoﬁﬂu&ﬁ/@ H?l'_ic'{ E%Hf th@'ﬂiisﬁ?t%ﬁﬁpﬁgmpmmlent,
| ayer "of material adjacent the first |ayer o
whidhataetha be (Redfie ialdays the peteataldank afermpilitg gsthé imaforaoehpartment

second el ect.rodes for paqsitioning at 25l east partially

and @Eit 5 'ri“Wé{WtFrcgffe%W@ aHednd | ayers of material.
Alite ' ; f ' -and l.e odgs. .
SRR en 00 Sl B8 0T E RGN pRLRGIGO Y socona

electasdeol«daneesed beanPtdeic #isPaateriof chRattAeBNEh®@Rapdle of being
further apparatus intended for use in at |east

conneele & thei firyt Hotteidegoatcepibe cpedickye foiblycthicVekf [Pugfdrably, the

senséﬁaﬂﬁ%&g@%f{%g ge%%gag&gqfﬁbq %r(}PC :\ng t%egﬁlfder %p%to%ﬁglgﬁet&e%qg the first

and sBPRRT A ICOTR U REEnABR (R E3 b Gl iA gﬁ%&ﬂ&?@&uﬂ@?{ﬂﬁ%msence
a first interior conpartnent capable of receiving th

of a M@k.2007/ 109709per uS2007/ 064492

The first electrode may project through a hermetic seal formed in the sidewall of the

bag, in which case the bag may include a tubular port for receiving the first electrode. Still
more preferably, the tubular port includes a connector for allowing the first electrode to
contact the conductive fluid under sterile conditions, The rigid support container may at [east
partially comprises a conductive material forming the second electrode.

In another embodiment, the bag comprises a first layer of material arranged for
forming the first interior compartment and a second layer of material adjacent the first layer
of material. Preferably, the sensor comprises first and second electrodes for positioning at
least partially between the first and second layers of material, Alternatively, one of the first
and second electrodes comprises the second layer of material of the bag.

In accordance with another aspect of the invention, a further apparatus intended for
use in at least temporarily holding an electrically conductive fluid in need of processing
under sterile conditions and detecting a leak thereof is disclosed. This apparatus comprises

a plastic processing bag having a first interior compartment capable of receiving the
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4 conductive fluid under sterile conditions, and an at

| east partially conductive support structure includes

a second interior conpartnent for at |least partially
w@osiviong the plastic processing bag. An el eetn@887/u64492
connected to the conductive fluid in the first

interior conpartnent is arranged to forman electrica
circuit with the conductive gupport structure 5 in

the presence of the leak. To facilitate |eak

con%g;{tﬁf%ttihgﬁ’ur@e}g§@ﬁf@k@r§di9 n\Gnl" anDt ﬁ%%tﬁﬁal%ﬂgoﬁductive support

ector for detecting the’current
structesdintindgs € bdcoud interyr deeneennee fedi test hetidleeteiong the plastic
and the conductive support structure. ~In L
procgssng danceAw elpctadel ¢ongeetad tthehe appdastivef flaidein the fust miertor
i_nyenti.on, an ar at us, i s. intended for use i.n at .
compgiEEnt i3 AisaTeRA D Yo mbi i g tgl Weaton it c) st Sinrpg swucure
in the :%)%sgméé'bf‘ﬁl%e@al@f'fd)fagﬁj%é |39 dReionl 4 cB8LRet bNECR: DEBsItage and
t hereof. The apparatus conprises a processi ng bag
a decxmngar fos kngedng thesturntcay 8pwah it eosubling satigrmay be ceatecrg to the
an_interior conpartnent capable of receiving the
clecgdyind the sordusHe SO sEUEME-e conditions and a second

[ a , DL "ol adi . ' -

e g LB T Fd Bt AL, B e Bigonded o

use inat &akioempeEAI HoldiRg AR clch AP gadiugtvauidan he:daapakdessing and
of being connected by the leak. At |least the first

deteglinegt leold &reesafefbie apnarrtageempiisa e i edeFynd bagwaapprisieg 2 first layer
-ahirst and second | ayers of flexib|e erdal... In .
of AR Bl R it T TorSaptpaftiidt SueCelcBisavine the (ehductive
fluidBliRlF §eHRT oAl B oREAMBLR A 1LY SiA& eﬁf‘a@e@ﬁijac{g@é’c%% heQfrst layer.
flexible material. However, it i1s also possible to

Fustrmmldectdnd chedodes drayeed efteimbkbithd mtarit eomphriaad atdaranged so as
secog el ectrode uni ta&é{%]{ The second el ectrode

nay
to beray heugpeonrecigh pydBaisinett lpait et Glepgodmertends at least
: A the, ' e W _t:h, yet anot her
Dthgggg%kggg¥H§§%%@%ﬁ?ﬁ%%@ygg%g?%g@ﬁ%?ﬂ%bg%essing fluid
ungeine shdbtingent Mg & anbfilstardgesddraeiroibea®thadn the first and
conprises providing a plastic processing bag having a
secopg fyversiodtllsribde metsnighr owavercit saalsmippsaibt lenigie the second layer of

nexif iR "B e oo SR 2R SeRE o Tiviafr o comprise
a rigRl @BtdIh&abl Xc&RGURKIsUBdrtiHE thd agt he i nterior

conpartnent, and providing a sensor for detecting die
priesenwdamte vt wakndbeaf asphba of drednetritioe, 4 natlddfaf prodebeng fluid

a5l S SO Tt i SIS TE i
g S LR BISPAROERL . 0, SOBACHE Bl

suppge Betidta@haoig AGednd XieN@! doagariaie:, ?rdi@cﬁiﬁg néledteitally conductive
detecting current flowin the resulting circuit to the

tluidttg therintgrigr eoasnianent.aed pryeding peetser fyidptectinathe pragenae of a leak
structure.is, at | east 30partially copductive, and the

of e BREHY Sl g T st o8RG colealia®el et rodes
CaARYIE $Bhodi? 08 hIRRIRAERE:S ﬁk%@xoﬂ{c%éﬁg%vﬁiiﬂé @YdtdhA9econd
the first el ectrodéj in c ntgct the conductive Tluird In

electtddes feapatle iaft lening cooompar bpeht leaid sl thg tmbthodufpdet includes
structure as the second electrode. In the case where

conneHERAFIEBHSOf §ds0F Prsoltagrisrdniertpaipedatedmaysps Gpw in the

jnstgad ' LtiQoning. .. ..
s R L9 300 LB 800 ROTREI BRI o s
partidlijt edndoiieq naar thﬁengp afichravidhigasitst pawt $abhy chetrdB&N comprises
the first and second | ayers of material.
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Brief Description of the Draw ngs Figure 1 is a
schemati ¢ di agram of a m xi ng arrangenent including a
bag in a rigid support container for possible use with
wol wodsyumder sterile conditions; 10Fi gure 2posueonroes492
schemati c diagramof a | eak detection apparatus
form ng one aspect of the present invention;
Figure 3 is a schematic diagramillustrating an
alternative enbodi nent of the | eak detecting apparatus
prov‘ﬂ{in%: HRULE: e:féctﬁode in contact the don@&e i $indn BREMRELG compartment
di agram of a | eak detection apparatus form ng anot ﬁel1
and ettt slfefit dthetpe estokedond eitirede. IDdicaiakedhere the bag comprises
Description of the Invention As noted above, the
first prebgspnd {ayosmiingriclid) the proviiingstep mpytiesteasswraiys pasitioning the
methods for |eak detection.. A.particul ar .
first {5 ARG OtrroEb oetins iy GHoL SifaPlient ang a loast pertialy
betwlBA RISt $hd9Qchil HORRRFHIRRiAM th bi opr ocessing

applications where fluid conductors, electrically
conductive biological fluids (typically |iquids

. conprising or consisting essentially of water), are at

Mfﬁé%&ﬂ%@ﬁ&&ﬁw@m in thin-walled, flexible or

col: )Si Al . - . f. ) [ di ' -

bR RS HERTEL g HED: 25,001 S54RI LRROSPRLy i i
suppoAtcediafle V&, poksiib s RAHOAuMS 86®) seaile adidatirageousl y be

di sposed of once the operation is conplete and any

privguet? ip8seunaticediagrm o alpgedafctionnppayems dermihg ongatpect of
the gnl %/]t both. elimnates the need for cleaning and the

PEHRENCBYE 0 er 0ss- cont ani nat i on, but al so reduces the

ovgg@t!s BrOCaSPatO®lagram illusfaldd &l Sl At ARSIEBRERTLS the leak

use of such a processing bag is in a fluid mxing
detecdipgtapparaids ofiggure 2n Fi gure 1, the bag B is positioned

in.the interior .compartnment of a rigid container C o

¢ HIGE 4R hamaic dilgam oF & leaf e torhpperibitgCnngapnber aspect

ofthég&:'séiﬂ‘?&ve%ﬂol nterior conpartnent 30adapted for
recel vi ng ané’ at least tenporarily hol ding an

el ectrically conductive fluid F and, WO

2007/ 109709Ki vu S2007/ 064492 6
Beiailed Description of the Invention

As noted above, the present invention relates primarily to apparatus and methods for
leak detection. A particularly advantageous use of the inventive apparatus and methods is
in connection with bioprocessing applications where fluid conductors, electrically conductive
brological fluids (typically liquids comprising or consisting essentially of water), are at least
temporarily held in thin-walled, flexible or collapsible vessels, such as for example
disposable bags made of one or more layers of plastic film. As noted above, this type of
vessel can advantageously be disposed of once the operation is complete and any product
recovered. This type of arrangement thus not only both eliminates the need for cleaning and
the chance for cross-contamination, but also reduces the overall process cost.

A particularty preferred use of such a processing bag is in a fluid mixing system. As
shown in Figure 1, the bag B is positioned in the interior compartment of a rigid container
C that serves as a support structure. The bag B further includes an interior compartment

adapted forreceiving and at least temporarily holding an electrically conductive fluid F and,



10

5

30

nost preferably, a biologically active liquid. The

volume of the bag B is generally greater than one

liter, and preferably on the order of 10 to 1, 000

W b@r/sa9709 Means for agitating the fluid defdsha bad:

B, such as a nmagnetic inpeller | rotated by an

external notive device D nay al so be provided, as

shown. Alternatively or in agdition, the 5 fluid

agitating neans nay conprise a sparger (not shown) for
mogk PI‘éf@ﬁHBﬁ RBiclogiflly fii9e 1iBida8e BonAddhf hongl Bdiﬁ%;éhélﬁliy greater

of such fIU|d-ag|tat|ng neans nmay be found Tn conmonly
thanawsi lifae dnd pefpehlyi aonghtoSler BAL @ at 1, 0Pplitecat i on Ser. No.

11/ 304, 417, . t he ﬂi cl qsyre of_which is incorporated

heMERS B apdstEied %@!ﬂddﬁ %@é@p pash Asgdpagnstia gnpelor brotated by an

i ' l.ch .S pally;...

extelffh ikl Blcl B8 T PaRUBEpRAR, 3 sl QT BRRERAh wdiion, e
fluidagipang Wesahs Md$ topriseal dphbien Atht shSwNavt BiesandiBed gid ihfd the bag

reference to Figure 2. As illustrated, the apparatus
B. Aclitional defads of sheiluidenifaiinpmemsansy Yedpuabnsomgcaly asalgned, co-

penfEBES Pel §hrisaRi R Socf LA AL B atesti LB rporporated
heretd§y R¥geRarhi ch, al though not shown, may include the
agitating neans, such as the inpeller | of Figure 1).

| N"Ondeserhplastappataodi et detbdting ledls iekbedt 4 meB M2hich is especially
: $enetrateéwthe,corresponding wal | of the bag B such
imparand o Siggstegility eofs thepaiarion) qoynnagient maust ths Mpiggateed, is now
. her, end. s . P9sk Li ternal to he i
descBB4 ARA30%, 0 0L DEL 208, NSRBI 1Bl 3 0P s
or mbehsofy sedsinga Ak cORBESHATY Idadl oded\@n& bREERBRCINY oh® clectricall
penetrate the side&glllgf t he bghglspin orgﬁg %o ﬁ%kéznmiy
condygiya@lectpder 2rassociated Witk thedwg® (mhidhhallsnghinbeshown, may include
e Londitions are to.be. maintai . In.this . .
the B8 neRDs Ve S RS ureat Tl b dunthis Bl tpocimen, s
electPdRCIT QBRtaddst BE RBHBLPONUSICHER DFlRe BSp & g&'ﬁﬂﬂiﬁ% Bhic B at least
purposes of clarity) "al soformng par% of the sensor
partioty cedads tor liged sisn, adute exdteeendlis positidiedioxteenilad the interior
cqnﬁartggnt of the q§? B. Preferably, this second
COMPArEGho WSV Cle B L L ioes eidbrsh hedesy, 1hisawhaeressane fardieaslpatrode 12

D e AL

sterile ophatkings ark4o be nphighiae@bl y formed 25 entirely of a

rigid, conductive material, such as stainless steel.

THe thisramabadenciis thessearorafigidr sommhrisdsat second ehstrode (alternately
reterB B S ALY o P s or s
for séd3hip0 gHP&Qém@ﬂ@ the ﬁﬁcrmgc'&{rfyal'&%ﬂt oﬂh‘é%‘ﬂ#@ IR0R1MRLy, this second

spaced apart in Figure r purposes of clear
electiide becanivicttr canprisds ashndidivb eatgrinl oiratest ledsapart whesupportive
] the‘_b_zlg B ii tilled with Iiquid, the interior surface
strucigre {05 e bag i sHelk asiayrigid caiarsr 19 Thisicaniaingt 84 éanefeebly formed
1) . rface of t bag (see, ;...
emuegl’}?é‘f% ngﬁi’é&@d&%v%@ﬁ%ﬁ%lﬁéﬁl sis%%ﬁlesg&lt,eghi’ghc &@Bmei 14 is arranged
such RO ILPLOAPANT DT OB AY releives the HhBB, BEMSAHend! is empty (that
sensij n% means of the apparatus 10 as I'llustrated for
8

is, befye e Hyidis intpdicodedusk alee whab ddlede ntltfaugt Iseown spaced apart in
o ri.ses. a erator 16 _capabl e of .generating, _
rigut BIBLaRBR g bt B RE o SrnaRREE GubceitlE] Folingate bae B
is €@ wath, licRidD A Bk R SsuhdeSIMBL Odntain@Ny Q@or&agﬁhﬁﬁtig{até&ntact
~ capabl e of detecting DC or AC electric current.
with @ierrabireutesndatd oftbe bagithe asg. byagBred cofaitee Cda et 1).
the el ectrode 12, container 14, generator 16, and
detector 18 so as to forma circuit, the purpose of

which is outlined further in the foll ow ng
descri ption. In a sinple enbodi nent, and as shown

in Figure 2, the first electrode 12 conprises an
el ongat ed piece of netal material (and preferably one
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10 annul ar hernetic seal S between the rod serving as

the el ectrode 12 and the port of the bag B nay be

provided to maintain the sterile interior environnent

wophoabtyy desired. However, the el ectrode couhgsinakss i

any other formthat allows for the desired electrical

contact with the conductor (e.g., container 14) to be

established. In one preferred mode of use and in

accordance with the practice of a nethod of |eak 15

d

etﬁﬁérﬁgli %Idbrhgts%ggnee\n ?)g%?rdja ﬁﬁgﬁg‘é‘lc(% %p ﬁzhﬁhﬁb@g& rRfSoses of this

prefpos] diloriungntfhehalconiriege( 11 2 ga@rdthals dap dmemegemaﬂaﬁﬁfp » DC (Direct

through the selected sidewall of the bag B (such as
Cull@lﬁ)amt E(Mmlyatm&c@l%}Wtﬁcé (erinnbaiteragr W@@mou)mnﬁu(émt getector

18 {:é ab ci?f cg% c% ?)(Fr%%l Eﬁ?cgjslc \‘R)If“??ﬁfhﬁaﬁﬁﬁ? %nizrfngi:tlons such as by wires,

interPOLRRE Rl dldctgliennl BoRiykF o4 '@Héraﬁﬁ 16hgndbd@eBodsd & & form a
| east partlally in contact With the 90 conductive

circifif, ma:ptﬁpme df weputlelis dutliminfuriaet in thiviollotviey desodptddn. t he
electrod .0j ects_outside qof th ag. B or is ,
otherinel AR EURkEnFEAes TP | Iglﬁ'é%eglﬂg?fﬁfeﬁ%ﬂﬁ‘ﬁde 12 comprises

anei%@%e&}é@ﬁféﬁgbf Aﬁ ﬁ‘xa’ﬁ ﬁ\igagxfigfrefegﬁiycﬁ{mﬁ:ﬁt'i (?%“&%n%desistaf}t such as

stainfugs poslesTRE eIeht: Sdc{’T?ﬁa@j’l péfbifatd tﬁiougﬁﬂﬁd/vmﬁb a@brtlofgie bag B. An
apparatus 10 allows electrical contact to be
dﬂm@théﬁw%qﬁfél Héeiesn t!@mreld@éﬁémmaihe egctpde thand thqupy of the bag

B mag ‘é{i%% ?0 IH?E%%IE g e);iewl? Hlt%nﬂatéreg{fg n?dé%%qt %Eéga?llygequed However,
the e!é@ﬂ@&'@édtﬂ@taﬁ@ Bﬁé@éiﬁ@f foldh (RRAbws fdrihetbsed AetdiBal contact with the
selected liq or other conductive fluid in need of

condn«i:tm ﬁggdmntaigcnhié te barsteblafheBi opr ocessi ng. One pol e of
ener.at o el ectrica connected to
B&ﬁ? Befderios g 3@ ﬁ@lﬁ&&ﬁ@ i %q&r‘sﬂJﬂéfeeewﬁ ﬁ}e nEgfdice \?ﬁ@n@é fipgot leak
eunf r hsal
o118 BTEIB I LI SRy Py o

accombhsitdzll Y ﬁ@mﬂdﬁﬁ;ﬁ@ttm glearasddn @doi thatt i @ehitfAes ﬂu&ml B selected
course is normally open in the illustrated \RO
Slde‘z‘z@bvf/th@bmﬁﬁéwh w2bo wosalton adcentiédinaeer)asysdwy it figure 2. In

ol eak t hr.ough t
any QRGP e pieeec ol der e gH i rif g interor,
poter@ify (sftife BRvEbRMER 0rRhE BhE I afd iy 8Nbast HArRAIDEL MRELS with the
the circuit including the“el ectrode 12, confai ner 14,
concbg?ewerihtmbf déiquahd ndengettothe beher en@oﬁﬂze@bﬁmdéﬂhpm;em outmde

e CUET not detected or registered, thus indicati
of theaba 0} }é éqglelg/fs&tl% commumcapewfgrl he tprtergalﬁ&vf} @plgpqltoﬁs arlesult of
| b [
e o8l Syt BRI, B 1 Sy Pl b0 o
prefetred \i\reﬁrtntﬁmhd'lbxﬁwfdht appdrecubag aBoan dle@@m‘hﬁtm&ct 1é be EhtaBlished
results in closed circuit through which electric
betwegithe Bencsainy 19 ot f*wdmwdmbeiééméw délB 16 to the detector

1 t he. res K. hou .
A MERLE B35 S atPBBATRT G ik e of By ) Bictive
contaﬁfé\/ Mhﬁgﬁ%&dﬁﬂﬂﬂ'ﬁ@ sé’l@éte(ﬂ H&ulﬁ)& @ﬂhbpdonﬁﬁétfv%%l&)fn Hel38 of mixing
bag B, as this will help to ensure that the circuit is

during toserigyofdveprotdssingnidiegatle of theeakarator 16 is elba:tntddéy connected
refer odi ne th| detector 18 conprises

to theEGBRERIC o SR P T K bl baHPOREUARe Bpferator 16 is

electﬁ@ﬁlig '&oﬁﬁ‘éﬁed} th%f Jﬂtaﬁc @%&fﬁ&n&hfﬂr gr?ﬂx? %n h a&%ﬁB T)lle electric

connects to ectr
currerdsis sheawddnmﬁhg ume;ua) (wHitwey eburs@ny nsthdlBobsen Mdiheali@krated
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15 to alert a user to the leak, such by creating a
visual or aural signal, may be used. The inportant
point is that the presence of the leak is properly and
war siptdeynoi denti fied such that suitabl e anel ipefakbdi®ocii92
measures may be taken. As shoul d be appreci at ed,
the generator 16 and detector 18 may be incorporated
in one device (not shown). This device can sinply
nmeasure the resistance of the circuit (which can of
embo it §) @ﬁng?l&@'de@ﬁto? hgsed). In case of no leak (an open
circuit), tThe resistance is very high. However, in
calehat imnd Eak tlwbodi thg wdlleofahe bag B, thelees nesiestrententinuity and
s o Rt R ey oW, Pireinet g B Sl node 12,

Lhe. I : ce; - et A
comﬁniggiuFﬁié%tﬁhéﬂggg}&,%Lﬁlﬁagtlegﬁ)rgggeéhep{ﬁ &m%ﬁ[ gﬁj%:grlg%&r}g%gﬁ is not detected or
regigietb@ghas ingdatingh “hb&aRagaR. Accordingly, the el ectrode
12 shoul d be capable to withstand the sterilization
cyldpecyar fepmiaraban prewlpaghebag wutexisls, tealenking digiid (pois arrow

. sterilization. other option is t,o sterilize_ th .

L in Ejefy p 0% 30 alspRal g hSien Todliedl o baEE sentpiner 14.
N I- + - ] = =) .
T SRR SR BB TGS o 1
to thadapttoe] ¥ ivdpdsiabiicetes dripeesence ofinlefila cA iitegkh byt Ricesaat for most

Inc.).. In such case, as shown in Figure 3, i:he )
appligpidss Bamyaisphesayariegeops vy rsetvet Hics iamer sptasgiobhe bag B, as this

will GRPBR BB oSt P BBt B a8t S REUBR RIBA0, ey
of intthepletltedBmbodiment ARiscRAcERS BREmpit s Lotirehfkasuring device,

| eaks, internal |eaks devel op when only one or several
such lagyparagnmp metes ey whikh casegone ¢l ths pple dfitherpedraster h6| emnoets to the

er f.aratians ut the external.|ayer remains intact.. .. )
ctectfifley ' ieiopiter s P inal B R 2. JEEV ety SR Ipndicator
to alé@ Bag b o REL SXEE rb?aéreﬁﬁz;g' g QRIEN: 2 A si{g@%bﬁfa%%yused. The
accumul ates between the layers. To detect this kind of
impoktaakgoiat ik dakthdeireaticoof dhp pakat pepdi0Paidpraspdy demcéed such that
y V\ﬂqt hq@not her aspect of the invention is described.
suitaplg amelioptpedngageres BRY NG [odi ment of the apparat us
10Q0. N sTo W e SSCL ;
a%% a%g{dhd%r%tgﬁ@%ﬁ%d, '{H% g{;:rlﬂzg%tpfe Ff%ﬁx%l d@%\@’tol?% %g%@ﬁﬁog?og?tg%m one

rence , a SENnsor 1s asso
devios(hbt shodnprigfiedalataakinngatanet wRasifndLdIhe Evit (which can
internal and external |ayers of material form ng Li,
of conse b open phdodsdy IBcgantil oh l¢ady(ar spearadrenid}, mhed regisiance is very high.
~ . intimmate contact, .but are .shown spaced art fo
FowqEr B2e® Gf PNt Gy 0 P YR ¢PODRRP Y trop and thoreby
indicREfhehfctshanpadippnt, as shown in Figure 3 (in which
the proportions may be considered altered for purposes
ofAsi $Housd batfintiny, applichiskrnborlcctrogs 12 eandte phredstrodwed during

| ectrodes 102a, 102b_that are ,sg_g%:ed apart or .
manugi g 48 wiéh Gane Beale peemecanpteralPartos éicliigdhc Acerdingly,

Lk ' C | 8 ar at.ing . o
the /B2 L0 B8 7 P R e B R RSSEE f bHEy P
B, suthes seeond raligedy 06614020, A0Me S8SoRisCONEsald\Be clectrode 12

support structure, li ice container 14, could be
separgighsindeneaducget vag tB)e T Prsotistedoviyh a sisriheangcticmedevice K (such

o« SSERAPER 000, SO TR TS BHIESETob

conndd@irdSaniachdlhyWiohRRe BRNS OF silch chdd. £QRLAGLN MWobifl 3 B electrode
interior of thé bag B, which thus helps to effsuré and

12 mayaiatipadincttifie thesiarsd comenithenterfhs bapnigndespibsiking contact with
20preferably, the sensor is |ocated along or adjacent
a bottom portion of the bag B for reasons that will be
better understood upon review ng the foll ow ng
descri ption. As before, the apparatus 100 with
the sensor further includes a generator 116 capabl e of
generating DC (Direct current) or AC (Al ternating
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In using this enbodi nent and a correspondi ng mnet hod,
the sensor is initially such that no internal leak is
detected. If the liquid |Ieaks through the first
wd dequicdzobouchi ng) | ayer LI of 30the bag B, ptrameidQw:
down toward the bottom portion of the bag B and nake
contact the WD 2007/109709PCT/ US2007/ 064492 10
el ectrodes 102a, 102b. Such gontact cl oses the
electric circuit such that current flowis
the @gHa0hy fhedr tfeanseguent |y, the detector 118 indicates
the presence of the | eak, such as by indicating the

fl chohtrajtabwnh@xtammtlealﬁummalzleai«g deheop orteg mnipgone or several
can be used to advant age in

apparatus 10 or 10 g
lﬂye@&%ﬁ@&r?aiép & RIASTHS fBB}) SeesRalerprappPiabans, By W?@@ré\alflrlml aemaim
intacfto nﬂy ﬁﬁ% tsﬁuat?o%lc I?h@?luﬁ:i %%@; f)é: %l Xm@ﬂ]%d&&t MV ﬁwbﬁa%a?og 'tf?e external

1 urds

envib@ingent Mt mtﬁemﬂ‘h}} @ﬁumﬁlﬁﬁeﬂé %L@eé}f the Glyb@p Sﬂobleﬁect/ﬂﬁﬁ%hé of leak, a
such as for exanpl e di sposabl e bags nmade of one or
lealk ﬁ@ﬁe@hqnawgwﬁ 1081 1a segogddrice itk aversorspesiof tngésvention is described.

IR OE R R e T
now%eu?g(td%d‘%'edt RS e Ietféleﬁcclgﬂﬁ FAYOL gglzor]lg-QSsd%Thtcd with and

associ at ed det ect or 18, 118 ca det ect e presence
pr cf&rhbiylaeakgdcﬁoeﬁkrhmtﬂ@m tanpntmji'il at®extonndaaryef lﬁ@ttillﬁlrfﬂl‘l'ﬂlﬂfp L,

her eb aV| ng time and npney The foream ng
L, oSS ORE 5k (VOHED Byessars BREnIB dRtiraie SOBAC W e stentt smsed apart

r | ]
far pgggog\?g (gftslﬁg%?aqm%g Iéfég{eﬁﬁ?t?&bi} VAL ?Iled%%g&g];l( aenlg Laps 1%wn in Figure
3 (inl Whichi the pr&ﬂmﬂnesﬂsc@ht @@&o@élaeﬂeawewdefol Buiogdy &f illub@ation), this
teachi ngs provi ded herein. For instance, the 15
SenseIRERpLiseR atlsastdwbelagtrodes hO?atn 163t féngtmemcemapne ot biderwise not
xi bl e, vessel .for

th.t
in GRS CoRRENFy it eler o1 4 By fleraye Shampushehepiting e
elect®BQ02a, a0dh w‘éﬁ RS MR GIGUrthe s%@ﬂ%cﬁ QJ@clleyl'OZB%Hmuses
appar at us 10 and apparatus 100 nay toget

a COI'IdEleﬁ(HHungIIt situtura) lilendnimitee 1 dadoulddricansidredihebag B9) Nereferably,
0. be provided in either apparatus

10,
as shﬁg@f@, Cim ggctquﬁztl(g%@ 19Ebrass hothdetveenghe fiers lof La but penetrate the

extmgglggﬁéé'?éloggyf rT {h\Q g%{(ﬁsz Lg?)g? ¢ scltsm{ }éq}l EBﬁﬁ_& v% g%{ g%ﬂenm of

the b@@@du&ﬁcﬂﬂ@mﬂﬁ&bs o uhsiuk@mﬁcﬁﬁ)laﬁﬁm@fﬁﬁﬁd@hé&ﬁ%ﬂ!&%xﬁﬁbﬁﬁn@ﬁl Most
to the bag B or another structure integrally fornmed

prefegliy thtwenbeigs {evatad adengomadisgbit adedtofi porjiomb i thobgh B for reasons
cificall roposed for .u h a exi bl e plastic
that G i e R0 B e By lOu B e msfinacs 1 on
WiAlshhe @b ﬂ’x@%ﬁﬁﬂxath@l’ﬂlm@nﬁ'ﬁ és@hﬁ{)'f fthely Q{Eﬂﬁfgts %Qﬁe‘batgr 116 capable

suscepti bl e [ 'eaki ng he e i ment's des€ri

of geprotigRCt B cbiastreniousl @tcamtng cuer) Ftupejndip)aniator 13

thelnventl its practical |ications to
Capalilﬁéféstf%% g@ Jecie FursRy SKIAle GORnEHrar ichgs by wires,

e b3 MRS MACAbOTAD AR BTRRERIRONS  AOARIY 1 o o
circuit @rdqRelemdy edetlat redhidstbpeR e &k @8bd®ice of a leak from the internal layer
L, in view of the initially isolated electrodes 102a, 102b),

Inusing this embodiment and a corresponding method, the sensor is initially such that
no internal leak is detected. If the liquid leaks through the first (liguid touching) layer L, of

the bag B, it may flow down toward the bottom portion of the bag B and make contact the
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| .An apparatus for use with a sensor for sensing the
presence of a leak of an electrically conductive fluid
in need of processing under sterile conditions,

WePIHR /105409 9: a plastic bag having a %E%&&ﬂmwmuun
ulterior conpartnent capable of receiving the
conductive fluid under sterile conditions; a

rigid container having a se%}nd i nterior conpartnent
for at least partially recei'ving and supporting the

s A 197 o B BB S A DT no i

esta¥ighd! Mnsaneety, i dsenst N mdi@ak 1 plebick loieh leak, such as by
wher eby sensing of the |leak by the sensor using the at

indi¢agiagtthe Aewelfebectiiienianti cat es a breach of the sterile
copdi tions. . . 2. The apf@r att@ of gl aiml, _ .
whelPBIHTEHE B 105spointe FEPRIPBEL FO 98 Unta Sedispd e radyagage in
RGN Y | RGh ;8 s electri
e S e S S
condoi1ibe bindo gion fmedsgoypi aal iy iguidsy, ste &llest ageraiintakt inngin-walled,
_ _iigggconduc_g;eve fluid by the |eak. . 3. The
flexi repllagsigre wssilimspch & sxanpisedisnosalde brgs wrde of one or more
Ay engrat or. .of, AC qr DC voltage a _
layergofdf R Bl eselle dRumdSs Moty g2 BEGn At neaopy thug may be
connleBled At @AkAIN G HRE iGbFhe RS al MukibBy&es WebdeD Gr GxkGHAI thereto, to a
when connected by the | eak. 4. The apparat us

genepdtor & M@, Anhesosiated taedtor 88, ldBeat dotet tegjresstise of the leak to

t hrough a. herneti.c seal gssqciated with the sidewall
ailo%Eortqur%gﬁt_te corrective actipn, %@é@%ﬂﬁﬁ@pggtw By TEPLEYM 2.

whe £ : ARG UFE S rihd £ It Tot=VIRVANI o o N

e FAoPegoNG: ABEp ATl Sl Y AR T AL Gt fheconted
tor paipaken & ilwtetion and dwcitiptiu, &id 2Onbt ihleadadde He axIGARH €A miting.

for allowing the first electrode to contact the
Modifgatioee pirepdssiia inumgsr o5 ther iepdirgsneriovideddierein.  For instance, the

mvention could be vused in an arrangement where the sensor associated with the flexible
vessel forms part of a normally closed circuit whereby the leak creates a short and thus opens
the circuit, Additionally, both apparatus 10 and apparatus 100 may together for detecting
internat and external leaks. More than one sensor may also be provided in either apparatus
10, 100. Also, instead of forming all or part of a container 14 serving as a support structure,
the second electrode of the apparatus 10 may comprise a conducting mesh or like reticulated
structure external to the bag B or another structure integrally formed with the bag (such as
a metallized film). Although specifically proposed for use with a flexible plastic bag, the
apparatus 1{), 100 may be used in connection with any vessel having an interior compartment
susceptible to leaking. The embodiments described provide the best illustration of the
principtes of the invention and its practical applications to thereby enable one of ordinary
skiil in the art to utilize the invention in various embodiments and with various modifications

as are suited to the particular use contemplated.



7. The apparatus of claim2, wherein the rigid support
container at |east partially conprises a conductive
material form ng the second el ectrode. 19 8The
apparatus of claiml, wherein the bag conprises a
first layer of material arréhged for formng the first
In thRk§LihQr compartnent and a second |ayer of materi al
‘“ﬁﬁrﬁﬁéﬁt the first layer of material. 9. The apparatus
of €l ai M8 dpwhameidﬂ wshevitata seeastioon@siel dat fra@dfce of a leak of an

LIL(S QLWﬁ%wn%%ch hud uaE]quSF l\?\g&gsuﬂch@}%i},lr cS&S%)H [|%| o%)h]saalni?nll 2?3

of zlmlta‘embagj; hd\fl ngQ. (7 IThen%tappamapcm&umf caphtad Mr&eiviiereiondiches fluid
mu@;q$!@(miﬂgg>electrode further conprises first and

nd el ectrodes, one of said first and second

eI ectl g:@d@gclxa@ﬂnmlll§al sigortchietcs@eongadiayie for of lcavabetdli@lecofving and

@ﬁu;ﬂgbu> | An apparatus intended for use in at |east
%mé l ) ’?Kholdlng an electrically conductive fluid

in fﬁé@d (IDfJ chmie$ns¢gmglyumie:m3kemlb by, et diedticdn iapiod for use with

the Q:I%:t,()?%risﬂ%mﬂ a Eea"fz of[h(,?lr gof , comprising: , . a
pl asti

bag haV|ng a first interior _
conplar ctb[jre,nmsuc:aqdabé ealoby rleceinwir nging hiee adaduaic d@ubdeUingicates a

E.S r|Ie condi ti ons; an at | east
n&MPgﬁmg F@ S%ﬁdm”?lve support structure having a second

|nter|or compartnent for at least partially receiving

t he, pl as rqces ba 'aa_gaw e an

elg%trodgwdgﬁﬁgg ed’F%‘fﬁg@EQE £ PE ot dicoqderpoppses first and
secdfinfl egtirgdas,enidorcond mparctdmrrﬁn cadh dxaihnlan gedfiko; nifcﬂdﬁtmoa;@cu tment and

c&pa%%c 0%3% {ﬁc%lmc% e{i ﬁlllhc { :mW cfcdl 85(: Cg?ld(l?lH M? %ogguctl\fgp %ﬁ)@ the leak.

appar at us of cIa|n1I I, further including a generator
of SAC orTh%p{\)/a(l)ElllUS Lgfe(,lcumq wherein the sensor further includes a generator of AC
or DC voltage and a detector connected to the first and second electrodes for detecting the current in the

resulting circuit when connected by the leak.

4. The apparatus of claim 2, wherein the first electrode projects through a hermetic

seal associated with the sidewall of the bag.

5. The apparatus of claim 2, wherein the bag includes a tubular port for recelving the

first electrode.

6. The apparatus of claim 5, wherein the tubular port includes a connector for

allowing the first electrode to contact the conductive fluid under sterile conditions.

7. The apparatus of claim 2, wherein the rigid support container at least partiall
i)

comprises a conductive material forming the second electrode.



a detector connected to the electrode and the
conductive support structure for detecting a current
in the electrical circuit. | 3.An apparatus intended
for use in at |east tenporargly hol di ng an
el ectrically conductive fluild in need of processi ng
andgdet ecﬂ:}é Qﬂﬁ@xlt‘se&chﬁ[ﬂqr %r,i'cm LﬂU‘BEJ F(!) Gglsus a rﬁi E(Qx,lbi)f material
a proceSS|ng ag conprising a fir
arrgpgece for Aprergetie ifindg Iramior neregrar 101cmc¢mrhala3w<mé rtyec apabkiil afijacent the
riesf 86&IoY dQriihe conductive fluid under sterile
conditions and In a second |ayer of flexible nmateri al

adj acent the first Iayer first and
secgnd el Fr‘&waqgﬁ§ o@[l 1T RE NBcadi Qud Bl 8[1'1'1 Rhses Frst and
conpartnent Ar capab eln connect ed’ é

scepralgitectrgdes [t (@a@@ltl@al]lgjl[ foa‘ri 9{11 l:@éﬂyel@twqu thedxgt emd%n@daztyuts@égmtu ial.
partially between the first and second | ayers of
flexible material. 14.The apparatus of claim 13,
whet@i n Bl hopefatus aff dlafii Bsvharid Usedderdt efcedtcrrodieirtayrezomprises

firsB! ﬁl‘iiwgc%ﬂd H’é@u JdL{]%LL (%gd S 0E Qam%écﬁ%{%ru?tt&if s écl Wﬁ)xlsamv fhe se(ioad layer of

mat er i al e apparatus o
mﬁ@@d@ﬁwtmayer of flexible material and the second
el ectrode are unitary. 16. The apparatus of claim 13,
wherein said second el ectrode conprises a rigid
cont i nefAnfapparples gitanidelg fande suppbnstitegparhéy thalging dn Aectrically

confudiBl 'mﬁi af n R Q)‘F%?&bg@gg llll ét dstétlpcd%ndmoﬁg Icllll(? d% ﬂ%t ' Bﬂcslhucof

conpri sing: providing t1c processin
congripingst interior conpartnent creating a sterlle

envir onn?pﬁaétic processing bag having a first interior compartment capable of receiving
the conductive fluid under sterite conditions;
an at least partially conductive support structure having a second interior
compartment for at least partially receiving the plastic processing bag; and
an ¢lectrode connected to the conductive fluid in the first interior compartment and
arranged to form an electrical circuit with the conductive support structure in the presence of the

leak.

12. The apparatus of claim [, further including a generator of AC or DC voltage and
a detector connected to the electrode and the conductive support structure for detecting a current

in the electrical circuit.

13. An apparatus intended for use in at least temporarily holding an electrically
conductive fluid in need of processing and detecting a leak thereof, comprising;
a processing bag comprising a first layer of flexible material creating an interior

compartment capable of receiving the conductive fluid under sterile conditions and



pl acing the bag in a support structure having a second
interior conpartnent; providing an electrically
conductive fluid in the interior conpartnent; and
providing first and second el ectrodes capabl e of being
connected by a | eak of t heltonductive fluid fromthe
first interior conpartnment, creating an electrica
potential difference across the el ectrodes, and

a segetdduier pigleaxbée e ndjackhioin firg! ltlshfr,ough the cir cw t
formed lestt 4?»9 SRS %E&%d&fdutah% &@hdl 10 llm :nlu 101 om %tmmp and
met hod of claim 17, wherein The sup cture

capgpfe ¢pidwip cgla]egti,(bb)[ ym dakci deaptvgid {amd,ltium@kstdelpiw(gfai lcast pariially

heo R BNl kbl 8O0 @EERNG AL eCt T odes compr | ses
providing the fi'rst electrode in contact the
conducti ve f|UId inthe first interior conpartnent and
using t h?he a]aﬂaz%HPQPM:mSH %Erldﬁxgpoa}soft ']% ﬁ%ﬁcdgﬁ‘ Q(, cond electrodes
el ectrode of “clai'm 17, Wher efn

wﬁ?%@“@é@$@@ﬂ%ﬁw§e@i@%x%ﬂiknﬁksemnhd | ayers of materi al
and the providing step conprises positioning the first
and second el ectrodes external to the first interior
conPar t mestapemiduetl clagad?, wardi slid seeddtiayees ftehidlefmatstal and

the B06hSREORA fayeLg of material, 20. An apparatus

for use wth a sénsor for sensing the presence of a

| eak of a fluid held under sterile conditions,

CO”W' si-pg: -apparatus of (,llcum l3aw}{8§ﬂc‘;{%lld s u)|1ahlg|c,§g¥{§ CI) lpeli I{,‘Sgcll rigid

portion, said vesse [ east part ng "a
CO”“W@épT@WNﬁ@mwﬁﬁﬂm@ﬁw dudpeed for recei vi ng the fluid
under sterile conditions; and at | east one

el ectrode integrally connected to the vessel, said
eIé&trodbma@aﬁﬂﬁmmﬁﬁwQUBﬁiMmthmvhexgéngarumurﬁ$gn3|ng
a | eak of the fhd ¢ bag haying PN o
t he Ieaﬁﬁ%y %he&sen)mmA“gTﬁﬁ.”ﬁg gﬁggﬁﬁyﬁlumﬁaugm?ULM”

a sighifcepeiiongfenthe steril e conditions. 21. The
appar at Y, o&! @l 20 2 Lhe, at. A ONE L ment
el ectro eLconpr|§es épgrﬁgUahﬁggmﬁﬁggﬁgﬁﬁﬁégﬁ(ngm“mH[
fl exi bl ergésting z@lrplc@fnqxlheum@g,g@c} fluid in the inte@i@r cofpariment; and
appar at lf)'?‘oﬂfm(p(lh ﬂh gt,Q]pm]( YELDBL; d daft 1%'1 Ingﬂ gon‘?’ag& NG 4 feak of
el ectrode a ap orman el ectrical connection

the gprdpetivhdlvid l§t“ @Léestrm@eou portiReprtesente; of cacu[eamotumal

0‘

difference across the electrodes, and detecting the current flowing through the circuit formed
by the presence of the leak,
18. The method of claim 17, wherein the support structure is at feast partially

conductive, and the step of providing first and second electrodes comprises providing the

first electrode in contact the conductive fluid in the first interior compartment and using the



73. The apparatus of claim 22, wherein the second

el ectrode is connected to the vessel. 24. The

apparatus of claim 22, wherein the second el ectrode is

external to the interior conpartnent of the vessel.

25. The apparatus of claim 20, wherein the vesse

i ncludes a port for at | eadt partially receiving the

at | east one el ectrode. 15 26. The apparat us of
supporiciimctn<2Q thadeesiel dedidode.vessel 1 ncl udes a connector for

connecting the electrode with the fluid under sterile

condi ti ons. 27. The apparatus of claim 20,

flor t here aloddimgaig SURRREIN Sid B 80 dRE BYRRPLEINAG fayers of
.the vessel. 28. The apparatus of claim 20,
materialyqad él}erprt)ﬁgmggﬁ}ﬁ@pp}pg@@ﬁ@@@lgpx@ng depilswd secosd emidodes external to

the fi 1'52' iﬁgg@o %?n@;ﬁ@r&#f %P% %‘i IURE pWéltgny EPERVC%EW%Q g rgtoz{nclsseegzﬁtg({] %yers of

e apparatus of
materiaR0, further including a fluid-agitating el ement
positioned in the interior conpartnent of the vessel.
20.  An apparatus for use with a sensor for sensing the presence of a leak of a fluid
held under sterile conditions, comprising:
a vessel including a flexible portion, said vessel at least partially defining an
interior compartment adapted for receiving the fluid under sterile conditions; and
at least one electrode integrally connected to the vessel, said electrode adapted for
use with the sensor for sensing a {eak of the fluid,
whereby sensing of the leak by the sensor using the electrode indicates a breach

of the sterile conditions.

21, The apparatus of claim 20, wherein the at least one electrode comprises a first

electrode connected to the flexible portion of the vessel.

22. The apparatus of claim 20, further including a second electrode adapted to form

an electrical connection with the first electrode in the presence of a [eak.

23, The apparatus of claim 22, wherein the second electrode is connected to the

vessel,

24, The apparatus of claim 22, wherein the second electrode is external to the interior

compartment of the vessel.

25. The apparatus of claim 20, wherein the vessel includes a port for at least partially

receiving the at least one electrode,



30. The apparatus of claim20, wherein the first

el ectrode conprises a | ayer of the vessel. 31.

An apparatus for at least tenporarily holding a fluid

for processing under sterile conditions, conprising:

an at |east partially flexible vessel having a first

interior conpartnent capable of receiving the fluid

for processing under sterile conditions; and

dbsensbe a;manqorsi (Efich@}n aof whatineheassd el conneainedot Or thmecting
he cledV§ i e ecérode arranged external to the
“Lcm”ﬁﬁerﬂéﬁu’BH%HP‘ﬁéﬁP“‘8”‘6?W1an el ectrical connection

with the first el ectrode, wher eby t he

el ectrjcal connection between the first and second

él-ect Ry Belafgel ghydndeding heupnosseneieredpbr aupporting the
vessel. | eak of the fluid fromthe interior conpartment of the

" “flexible vessel. 32. The apparatus of claim 31
mherein the first electrode is arranged to at | east

87T Yo BB RS ineiPern The setises @ second
{,lccuodeldelﬂqitécoﬂ‘ﬁ ubsswili hanged: fod sélsinz@asik ¢rand fighl y forma

wal | of the flexible vessel. 16 34. The _

apparatus of claim 31 wherein the first electrode is

r anged t. r t with-the f1uid...
?é ?ﬁlg ag%%gﬂpg?if Sc,!cgl? %o, "f’d 11361 hﬁlt@\ﬂ% 9??%;(1}/%}%&51%1#?63%;1{1@1{9 pgSlllonCd
in the ing¢rise coppeinext ehds vassc! east partially within the

interior conpartnent. 36. The apparatus of claim

31, wherein the second electrode is external to the

3nt erTler apparmpardfnaitn. 20, wherein the first electrode comprises a layer of the

vessel,

31. An apparatus for at least temporarily holding a fluid for processing under sterile

conditions, comprising:

an at least partially flexible vessel having a first interior compartment capable of
receiving the fluid for processing under sterile conditions; and

a sensor comprising a first electrode connected (o the vessel and a second
clectrode arranged external to the interior compartment to form an ¢lectrical connection with the
first electrode,

whereby the electrical connection between the first and second electrodes may be
used to detect the presence of a leak of the fluid from the interior compartment of the flexible

vessel,

32. The apparatus of claim 31, wherein the first electrode is arranged to at least

partially form a wall of the flexible vessel.

33, The apparatus of claim 31, wherein the second electrode is arranged 1o at least

partially form a wall of the flexible vessel.



37. The apparatus of claim 20, wherein the first

el ectrode conprises a | ayer of the vessel. 38.
An apparatus for at |least tenporarily holding a fluid
for processing under sterile conditions, conprising:

a vessel having a flexible portion at |east partially
defining an interior conpartnent for receiving the

fluid under sterile conditions; and_ _ means
for sensing a Ieak of the fluid, said sensing nmeans at

I an integra
i R R SR

in contahes@iin: 1he sensi ng neans conprises first and second
el ectrodes arranged for form ng an electrica
connection in the presence of a |eak. 40. The

appar ahug, of 6 & JuiAP5 T %i'ithﬁﬁ th@ﬂﬁlﬂ%’[e@go& g‘étd?[@ C\Srleast partially

structure For supportlng the vesse
\wﬂmt@ppa@an&smpmunwatn140 wherein the support structure
conprises one of the first or second el ectrodes.

36, The apparatus of claim 31, wherein the second electrode is external to the interior

compartment.

37.  The apparatus of claim 20, wherein the first electrode comprises a layer of the

vessel,

38. An apparatus for at least temporarily holding a fluid for processing under sterile
conditions, comprising:
a vessel having a flexible portion at least partially defining an interior
compartment for recetving the fluid under sterile conditions; and
means for sensing a leak of the fluid, said sensing means at least partiaily

connected to the vessel as an integral part thereof,

39. The apparatus of claim 38 wherein the sensing means comprises first and second

electrodes arranged for forming an electrical connection in the presence of a feak.

40.  The apparatus of claim 39 further including a support structure for supporting the

vessel,

41. The apparatus of claim 40, wherein the support structure comprises one of the

first or second electrodes.



