CONTI NUOUS RECOVERY HARVEST BAG RELATED APPLI CATI ONS Thi s application
clainms the benefit under 35 USC 119(e) of U. S. Provisional 5 Application
No. 61/23wvp280/0254%d on 26 August, 2009 and U.S. Provi sipomaiS20ypfokdsant i on
No. 61/240, 323, filed on 08 Septenber, 2009, both of which are incorporated
herein by reference in their entireties. FIELD OF | NVENTI ON 10 [ 0001] The
present disclosure rel at &ONFINKMOUSERELQVERYNJARVEST BAG har vest i ng of

cells growmn on microcarriers in, for exanple, two dinensional disposable
bags or three di nensional di sposabl e bench top bioreactor bags, or |arger

di sposabl e bIREIERTEDIAPPLICSHOCHEROUND [ 0002] Cell culturing is an essential
step in manufacturing biological products such as nucleic acids, viruses
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anchor age- dependent cel |s. in 1967, described the use of

m crocarri er §1CospRated, Bgepin QV rgf@,r@nqg wthglb@miresies. nm i n di aneter, for
growi ng such cells The m crocarriers are suspended in a culture rredi um
within a bioreactor bag. Cells (the inoculum are added to 25 the liquid
cul ture nedi WELD QHiINVENﬂON crocarriers are suspended. Sonetimes gentle
agitation is used t maintain the mcrocarrier beads in suspension
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15 BACKGROUND
[0002] Cell culturing is an essential step in manufacturing biological
products such as nucleic acids, viruses for use in vaccines, antibodies, and
proteins such as interferons. Anchorage-dependent celis, such as certain

animal cells, need to attach to a surface in order to grow and divide.

20 [0003] For large-scale cell culturing, microcarriers provide the large surface
area needed for growing anchorage-dependent cells. Van Wezel, in 1967,
described the use of microcarriers, small beads or particles about 0.2 mm in
diameter, for growing such cells The microcarriers are suspended in a
culture medium within a bioreactor bag. Cells (the inoculum) are added to

25  the liquid culture medium in which the microcarriers are suspended.
Sometimes gentle agitation is used to help maintain the microcarrier beads in

suspension during the cell culturing process.

[0004] Non anchorage-dependent cells, termed “suspension cells,” do not

require a solid support on which to grow, and can grow in a cell suspension.

30 [0005] Continuous or Perfusion Mode: In a continuous or perfusion
mode, there is a continuous flow of fresh, nutrient-rich, culture medium

through either a microbead suspension with an attached cell population, or



t hrough a cell suspension culture. Product is harvested throughout the
culture period. Toxic netabolites and sonetines dead cells are renoved. In
a suspensworrotw2sssne, due to the snmall size of cells, tReTAISOCIONISSf
removing nutrient-depleted nediumwhile retaining cells in a bioreactor
presents an 5ongoing problem Currently available filtering nethods and
syst ens char #toE8h & telbsuspeppiOfemtitusey r%ducail%a@wﬁteggtbgqug%wﬁm ng
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removed only_at the end of .the _run, but differs .in that putrien are added
et e fPEROS RSO IsER Gt e sels s b oTeAaldlc 554 HEbE M dee.
the cell popykRki PR dMYuSESTRbEUS reBbRsed MO iIadifficDk 8 88hiel U Sudhe
culture nmedium The product is harvested by renoving fromthe bioreactor
bag at | east perfpsioni aregictarrsystams to an indiistiigl szeleahi | e | eavi ng behind in
the bioreactor bag the cells fromthe cell suspension or the mcrocarrier
beads wi 6 a[p@d8]d Bajeil Mbden Infa baichsnodes, aitrmutdenislre added dathlee Cont | nuous
or Perfusion node, product is harvested thro out th?y%:egbgu e riod. In
e
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conventional 'way to performt eparati on m crocarrier beads or cells
fromthe cul bateh pedeasirhfficiagt fohendryragdicapitiase is by letting the beads or
cells settle and decanting the fluid, or by externally filtering the

m xture. Nei {p@7]of FédBRachBlddsts Al fededdteic neotle Breimbat to thedatetenfode in
substantial anpbunt of time to 30acconplish the separation. [0010] An
ext er nal 19 | teat pragusle aie samoxediNhuat the el the aun Ut AfEess, inithatani ch t he
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tangenti al | y ppbdd of interest into the culture medium. The product is harvested by

removing from the bioreactor bag at least a portion of the culture medium,

20  while leaving behind in the bioreactor bag the cells from the cell suspension

or the microcarrier beads with a bound population of cells. As stated above,

in the Continuous or Perfusion mode, product is harvested throughout the

culture period. In the Batch and Fed-Batch mode, products are removed only

at the end of the run

25 [0009] Ineach of these modes of culturing cells, the most conventional way
to perform the separation of microcarrier beads or cells from the culture
medium during the harvest phase is by letting the beads or cells settle and
decanting the fluid, or by externally filtering the mixture. Neither of these
methods is efficient and both require a substantial amount of time to

30 accomplish the separation.

[0010] An external filter may be used in Normal Flow Filtration (NFF), in
which the fluid flow is approximately normal, that is, perpendicular to the filter



S5the surface of the filter. In TFF a pressure is applied normal to the
filter surface to force a portion of the flowng fluid through the filter
to the fiwoOnrat2s89de. Rat her than clogging the filter, Phe/ysasioedses t hat
do not pass through the filter are carried along by the flow Al though such
devi ces do not generally have a clogging problem theTFF devices require
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cul ture nedi dile. RethEPTharESIOY§ih NGe fiér, ihe barRldd bt 86 ds pass eebligh afe t he
time of harvest. The need for such an %Barat us and nethod for use in the
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DI SCLOSURE [ flow4hteEnandmiginpremsured, evhiehh ey darhage selider thel himnocegrieal one or
I n conbination. In one aspect, the present invention relates to our

di scovery of bgagd$r vest and nicrocarrier recovery bag, and a correspondi ng
met hod for 30harvesting culture nmedium and sinultaneously |eaving the

m crocarri er [H¥E]s A@hgm nnethpdéhaiag,nOévermefB@eﬂhmrelase@}/cghsqs ofantly nore

efficient th | ar. r g@ﬁl . t hayention,
nmedi a and beﬁ%ﬁr&ﬁéﬁg&%ﬁ@%@%ﬁoﬁ &2? ar?f?i}égﬁasp@e ggﬂﬁglrr\ﬁlg{"%lca 'i\rje%f recovery
bag i nterior agabthdhagle bhfilpatiombpstenrice catybiilfdraydiene] wisied gemeedllyi on
rel ates to a nonporous vessel capable of ) )
15 includes a corrugated or pleated filter within a cartridge or housing. The
cartridge filter also tends to clog readily. None of these currently available

systems provide an efficient method for recovering the microcarrier beads.

[0013] Thus, there remains an on-going need for an apparatus and method
that provide a faster, more efficient means for separating microcarrier beads
20 or cells from the culture medium, and for recovering the microcarrier beads or
cells at the time of harvest. The need for such an apparatus and method for
use in the continuous or perfusion mode of cell culturing, wherein nutrients
are continuously added to the system, and product is harvested throughout

the culture period, is particularly well-recognized.
25

BRIEF SUMMARY OF THE DISCLOSURE
[0014] The invention infer alia includes the following, alone or in
combination. In one aspect, the present invention relates to our discovery of
a harvest and microcarrier recovery bag, and a corresponding method for

30 harvesting culture medium and simultaneously leaving the microcarrier beads
behind in the bag, a method that is significantly more efficient than prior art

methods. In another embodiment of the invention, media and beads can be



hol ding a fluid, the vessel conprising: an outer wall surface and an inner
wal | 5surface, the inner wall surface defining an interior chanber for
hol di ng twe 2biwi2eg90a filter having a perinmeter, a first PsunfSacie/oadsdl a
second surface, and fixedly attached around its entire perineter to a
portion of the inner wall surface of the nonporous vessel, thereby formng
an i nt egr at etiowad eutf of thealtprvestand Miopdmiss FerpyeneBaginteriard pagkintd | t nent
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surface of t the intepeateslisterontbagnand ouhef fHedfirdt padses out of the first
interior chanber and through the porous surface, formng a filtrate, the
filtrate passing through the interior pouch, and out of the port. [0019]

The di scl9sefgiy)PONRbheRBEdInTERY thaMEnBolouBivegsaltdorshraskst HfiéXiBle
material. In another embodiment the nonporous vessel comprises a

collapsible bag.

[0017] In one embodiment of the invention, the area of the filter is
20 approximately equal to the area of the inner wall surface of the nonporous

vessel.

[0018] Another embodiment of the invention is a nonporous container
having a first interior chamber capable of holding a fluid, the nonporous

25 container comprising: an interior pouch having a second interior chamber and
integral with a wall of the nonporous container, the interior pouch comprising
a porous surface adjacent to the first interior chamber of the nonporous
container and configured such that the first interior chamber and the second
interior chamber are in fluid communication with one another; a fitment

30 forming a port on a surface of the nonporous container, the port positioned to
allow access to the second interior chamber, such that when the fluid
contained in the first interior chamber is allowed to flow out of the port on the

surface of the nonporous container, the fluid passes out of the first interior



port of a fitment for harvesting the fluid held in the interior chanber of
the 5 nonporous vessel. [0020] The present invention has many advant ages.
Ther e haswbeen/@as9ongoi ng need to sol ve probl ens rel at e@Crash@owessti ng a
cul ture nmedi um conprising products of interest while | eaving mcrocarrier
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The_ di SC'é)SeHoHGé(riogg v%\%ﬁelbe_ used in a batch rmde_ or in a conti nuous or _
sem -conti nuous node, erein the concentrated m crocarrier bead suspension

-cont Tt _ . _ !
Anot her acvalU o e AR Ry SR hAS IR A BLdely atedt feen o)

20f ast er t haongeihyinerd tarsdhvdesmblemg rélated toltizntvedting akalturetmediuan nuch nore
effective separation nethod than decantigag._ W th the,debca ting.net hod,
there is a hFfemPrisig Rragees s intreast vhileJeadag gkocgHiqribeads Peling N ads
pass into thg; ' 2 I I ' di scl osed
devi ce and rrg%oﬁgéd& Sizére&%lt'&g%qr%[b%g. @n{é??%\%geﬁ%@é&%ﬂ Bl/lém% 1fq%rclﬁ(?‘%dpossi bl e
wi th decat i myenfiom opeethequrioradrt extptral fitteuisi thg npiairoizngt arpregesisseabl i es

have other limtations_such_as clogging, and nore limted, fluid retrieval
based on it s€{988inNg ¥R filken nedhe,exe f'ﬂgﬁeﬂe ¥B'Ha@\h“§e '—Wn‘é??sdﬁﬂ%l Obag, its
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continuous or semi-continuous mode, wherein the concentrated microcarrier

bead suspension or the cell suspension may be recycled back into the

bioreactor.

[0021] Another advantage of the disclosed invention is that it is not only

20 faster than settling and decanting the fluid, but also it is a much more
effective separation method than decanting. With the decanting method,
there is a high likelihood of ineffective separation (i.e. having beads pass into
the harvest fluid).

[0022] Further, typically with the disclosed device and method, one is able
25 to retrieve more fluid than is possible with decanting. Our previous attempts at

using porous tubing assemblies have other limitations such as clogging, and

more limited fluid retrieval based on its position in the bag and, when used on

a 3-dimensional bag, its occasional entanglement in the impeller.

[0023] Further advantage is obtained by integrating the present invention
30 into the bioreactor design or other disposable devices such that both devices
are disposable, single use, and sterilized simultaneously, without the risk of

contamination via aseptic connections.



will be apparent fromthe follow ng nore particular description of
illustrative 5 enbodi nents of the invention, as illustrated in the
acconpanywogodr@asgongs. The drawi ngs are not necessari |l yPCo/usec@bmsesenphasi s
bei ng placed upon illustrating the results of exenplary enbodi nents of the
di scl osed apparatus. [0025] FIG 1 is a schematic drawing of a top plan
view of a section of a harvest and m crocarrier recovery vessel in the form
of a two di mensional, 10col | apsi bl e bag having a rectangul ar shaped filter
and screen t BRIEEMREPERIPEION OF THE BRAWINGS t he transparent bag according

t mbodi pent.. of .t he i tign. [0026] FLG, 2A | hemat i c..dr awi f
Lt on plan viER4 ThelReedaiid snd Dthdideaten et avahtacked A EP R car r Lot
recovery ba_gmM@?/éé Bgﬁéreﬁait Er%FH fife fbRSHMREHO bhRicuRindesENsRh b bstAtive

partially visi rough the transparent bag according to an enbodi nent of
t he i nven i oambjoddagitskifthe iveintion, asillaskigtediiBihe Aceoppanyiog dsawinges. t op

panel of a hapvest and m crocarrier.recovery |

sandw ched biﬁﬁé“iﬂwﬂ% q:rﬁntogpegﬁ%fsatrlllye%l ?ﬁai 'ieﬁsﬁﬁﬁggg”%g“%%@@cordi ng to
an enbodi menfjjysfrafiftptredicdurabF eempRPY 8MddimeRR dfihe distifoseldadpparatusof a
top panel 47 of a continuous recovery, flowthrough harvest bag. and a

bott om pl an i) ofF1ENG iLAchBRARradha bt 4 fsh BRA A6 F didiibA ord

enbodi ment o i nvention. [0029]" FIG '3B is a cross-sectional view
of a conti nuhas/estand enigrocarrerrasovary vegseltiathe firmbeiea bdee diraemgjonal, an

mbodi f the.j i on. [0030] FLG, 4 depi ' i.ew of
The top 8 scelaibiniaed habis e recareuar shaes et s ReRRIRE b RaN o an
enbodi ment Of/ism?@tﬂreﬁgﬁ&ﬁ@ﬂané&é}%ﬂal bh GcBoldingitaP& sRfIdirienvbfneof the

bottom of a continuous recovery, flowthrough harvest bag according to an
enbodi nent ofnvehdomn.nvention. 30

[0026] FIG. 2A is a schematic drawing of a top plan view of a section of a
two dimensional harvest and microcarrier recovery bag having a circular
15  shaped filter and screen that are partially visible through the transparent bag

according to an embodiment of the invention.

[0027] FIG. 2B is a cutaway view of a portion of the top panel of a harvest
and microcarrier recovery bag showing a screen sandwiched between the
filter and the interior wall of the bag according to an embodiment of the

20 invention.

[0028] FIG. 3Ais a top plan view of a top panel 47 of a continuous recovery,
flow-through harvest bag. and a bottom plan view of the bottom panel 48 of

the bag according to an embodiment of the invention.

[0029] FIG. 3B is a cross-sectional view of a continuous recovery, flow-

25  through harvest bag according to an embodiment of the invention.

[0030] FIG. 4 depicts a perspective view of the top of a continuous recovery,

flow-through harvest bag according to an embodiment of the invention.

[0031] FIG.5is a perspective view of the bottom of a continuous recovery,

flow-through harvest bag according to an embodiment of the invention.

30



WO 2011/ 025890PCT/ US2010/ 046841 DETAI LED DESCRI PTI ON [ 0032] A description
of preferred enbodi nents of the invention follows. It will be understood
t hat the wenbibs#n enbodi nents of the invention are sheem/usgomayessf
illustration and not as Iimtations of the invention. At the outset, the

5invention is described in its broadest overall aspects, with a nore
det ai | ed desPETALER PEBCRIPAONThe features and other details of the

conposi tions t . of t | t ' ; - DO} t in
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m crocarri er yilegslanfie@tosd thal the parniediav @miidiimientscoft thesnvdntiohearpreboeunt

subj ect matter have now 10 di scovered a continuous recovery, haryest, vessel
Jset, thé

or bag and cbymaypdillistatieeansnatas Inaitations; ¢fghe inventien neditheoy

si mul t anegpus [ G | é‘tfé&'t i i and

m crocar r|§er Irpro(ghg@]ﬁs;@%gaég?fbe?rlﬁiltgcbﬁﬁédﬁtﬁgg%tp%r , or’%lkm%me{wﬁéglﬂe?r vest and
m crocarri er desmiptienyfolhagingankhe featweseedatber, detaite phthe ¢drapositions and

significantly nore efficient than prior art. nethods., 15[ 0034] The invention
relates to a&%@%@ 9TI e iBvetign ‘H@ t% ‘!é‘thleéBQV’qu’(ing@ PHRAAMS forns a
specific function for a filtration ap;(:)lication. The bag can_be of any si ze.
In one enbod[0A33] dnsoptpstiefrior@ryagthagdsdrbsepamEtiBehmICIatRREAISonal

and s ai spos B e kB BRI I Ao SRR et SUpIRR nu Bl RSk iRy o0

bag i s aigi ngiseousied 4 textirlotis reoovsy diasvdxigesseltalilag drat comésporidmyg cel | s
on mcrocarrier beads. [0035] The disg¢l osed conti nuous recove har vest

vessel can b&aihed i‘?j’dﬁlﬁ?\%ﬁr&c@i%ﬁ n@q&%@:anﬁn@m%ﬁaﬂ?@%'m%% recovery
harvest vess '%r'b,ca'r'rré?rb\é%% agldr?gcthgq?arr\r/ésffranH%&Y@ééfri@ﬁﬂaco%ﬂP?ﬁégrd?liﬁ

vessel ," and nonpor ous re used synonynously herein 36] In
anot her enbothabiocteadtot, log in hotrthedarvestandagidrecarriet edovery, bagyrgyer bes bag

suitable for harvesting the ium of. a cell culture. 0037] .l n yet

anot her enbo8IHea¢iopsa 8}%&%%{}%&% ﬁﬁ”ﬁ“@ﬁ?@f BPre ﬁlﬁt,—q'?iﬁ;.th?&f)”gh%né{?eéﬁas‘s, t he
nonporous bag is a continuous recovery, flowthrough harvest 30 bag{ t hat
coul d beldised0034]r ainyeationrelates teghvassebyhien cae e Felansiie bagIthal e of

et 3 ot EFHEAFH ok IR RTP R o ppbliecpe AL By n R ey bao
size. In one embodiment the collapsible bag is chosen from a two
dimensional disposable bag, a three dimensional disposable bench top
bioreactors bag, and a disposable bioreactor. In another embodiment of the
20 invention, the bag is a single use, flexible, nonporous bag suitable for

culturing cells on microcarrier beads.

[0035] The disclosed continuous recovery harvest vessel can be a
disposable or single use. The terms “continuous recovery harvest vessel,”

[1 31

harvest and microcarrier recovery bag, “ “nonporous vessel,” and

25 “nonporous bag” are used synonymously herein.

[0036] In another embodiment of the invention, the bag is a flexible,

nonporous bag suitable for harvesting the medium of a cell culture.

[0037] In yet another embodiment of the invention depicted in FIGS. 3A, 3B,

4. and 5, the nonporous bag is a continuous recovery, flow-through harvest
30 bag that could be used, for example, with a continuous or perfusion mode

culture of cells in a bioreactor. In one embodiment, of the flow-through

harvest bag, media and microcarrier beads can be flowed from a bioreactor



WO 2011/ 025890PCT/ US2010/ 046841 into a port in the bottom panel of the

fl owthrough bag and out of another port in the bottom panel of the bag and
back i nt owOheli2es9eact or. [ 0038] I n one enbodi nent the RrOMASZAO443AY
conprises a flexible polyethyl ene rrateri al or film and nmay have fitnents

attached to it. The term5"fitne as used herein refers tg epar at e
obj ect that ino @eparkim the. Qj)ﬁonhQaﬂeWItB%ﬂOWotthmB%@F‘GWt19 gNeiNeRPeR or der

to attach it kfol{fopnnpgg ofrfﬁgtba%fé bSO e?lﬁref%%!caﬁer' c material which

can be the s marlcrra onprising the wall of

of 1 he honpoRA@T5 43 ok A Rag ST AR BEnPR A Bpeble” e

functional it yolybt d h@éﬁaorﬁmm@n@y tavid fitritits bitacied tdiat Thetemn a
port. In one en‘o i ment of the invention, a port as described below s

added t o % he“fiteent’oas used hergiv refges @a@semar@m@bjepbthatﬂwemdcslg edtt ure

medi um or ot her, flui or 0039] The
di scl osed noWﬁoqeo#é '889[{033;3?}‘5}%\}%3@ n’1 Er{%%feéwgtt @gﬂt 6%? &fb{%rf{t ofn [tt he
fitment for hﬂbﬁ%&m(;ﬁ&ets@ocﬁlbmle@ichﬁéténammhh daint s ther sarhamioeimiddr toliee

nonporous bag. [0040] The nonporous bag may have a rality. of fitments
confi gur ed wp@tyrrmm@abﬁft@i camiprigingsteg wall QfItBﬁIWPPUﬁ@um é @SHE 8 ni ng

m crocarri er ﬁ%hm@f]e fjga Cgﬁ:&@‘iﬁ&?ﬂﬁ wall Iof tif ﬁBﬁ%rBHQ%%tg §ﬁ8'n9éy bar ough

f
t he apparatu I nuous ration occurs as the culture
medi um f hows atidedtd ke bag ¢ enablemafdnmtlomailty)ugmdmm’nltmgeegmnme of atfdriemt bag,
through the filter, and out of the kﬁ %%gﬁ%#éln var .0us enBodinents of
the inventioff @%th?drﬁ%%a@%dn@eaem d i 'ﬁ%i‘WﬁQ 10 BBEAS e bag
compri sing a dbgi %Io@ﬂg a%ld@ﬁtt%(?ﬁ'é %ﬂ%ﬂth@hoﬁpéﬂ%@%a@ iesraE oAl
di sposabl e benc top | oreactor bag, or a disposable bioreactor bag for use
wi th a suppomitthdtawmcelicalturraedionpor other sy tam the inleyios phde napaseEspl e,
10 liters, 100 liters, 200 liters, 500 liters, or 5000 liters. [0042] In
one enbodine 9of the invention the nonpor ous bag conprises a 30 nonporous

polymeric material including at |east one interior wall porti ch a
sheet of 1por &30l refiselogae &onpErqus RAG BRAY| RAVE: ] m@%a Bhtﬁfgpotﬁt!i’g |re

outer peri melei, Ofirhdf bt hér@%smg Wl fliideld BY thiRIBRLE chAedEr Vel ng. The

nonporous bag.

[0040] The nonporous bag may have a plurality of fitments configured with
ports and tubing used to flow culture medium containing microcarrier beads or
20 a cell suspension in a continuous fashion through the apparatus such that a
continuous filtration occurs as the culture medium flows from the interior
chamber through the integrated interior bag, through the filter, and out of the

port.

[0041] In various embodiments of the invention the nonporous bag is a two
25 dimensional disposable bag comprising a top panel and a bottom panel, or a

three dimensional disposable bench top bioreactor bag, or a disposable

bioreactor bag for use with a support structure. The nonporous bag can be

any size, for example, 10 liters, 100 liters, 200 liters, 500 liters, or 5000 liters.

[0042] In one embodiment of the invention the nonporous bag comprises a
30 nonporous polymeric material including at least one interior wall portion to
which a sheet of porous polymeric material is directly attached around the

entire outer perimeter of the filter by welding, for example, heat welding. The



WO 2011/ 025890PCT/ US2010/ 046841 attached filter is positioned conpletely
I nsi de the nonporous bag and forns an integrated, interior bag within the
nonpor ouswbag11/@s90si de of the filter is exposed to thePowus2dlo0uasst hat is
contained in the nonporous bag. A pocket is for rred on the other side of the
filter between the filter and the interior wall portion of thF nonpor ous
b?g [0043,] #taghed filteras pesitaned @oelxpéﬁkekygn%fieéhwﬁnpp%ws\hw AMSect i on
of a two di c % rding to
an embodi meneh BHePaLes 0Pl b8 MM ERRERIHGbuS B8R0 Sng AddoFPRRIE RY, 12y

to herein asegpodad tbahé bk flisidahaids lmedtanmed hethemmpomhé baglr Papacket i he
transparent, 10 nonporous bag 20. The e L er 2@ a scr n 22 are
vi si bl e t hr ofggmedrRn th%‘?%‘ﬁ&?'@ﬁt‘)fttb%ﬂ%rn J eﬁﬁ}ﬁbﬁp LtJI%e 5‘5@”%@” t ubi ng

26 is att§ch§gmw &Wﬁﬁ%hé@ﬂus%. of a fltrrent 24. Additional ports 30 may

be used for nporous bag, sparging, or probes for sensors, for

| 00 | G, ~2A .d '
harvest 15 alib4dlc ?3@ F 35 @ofhalie Rl & \Frhah P P s IBR S Pk cr,
t he nonpor ougirk@siGi Mariest B mikrederiénrecbery2ig 20 bbedrdirtetofah ter in the

nonporous bag 21 shown in FIG 2Ais circular or oval a 0045] FI G
2B i's a cut agapodineentodf the jvantion. d radRNgWY. HHE’QPOQ@J%{‘]"&hEef@H[@ It?)sed

| h 31
vl surt aconBET pr " HuE 20 oM ded EARKTNC AR Siatolt e (RRRpeRat € Lof
seam wtel Wdf a??];j&fulettialgazo?,nﬁme @cighey\ﬁ-.ud:c ﬂlltalz:cslfambaMremfm%are hisitdathroagh
erineter o e filter - [ '
et voen t ha 19 FRTSEASSRHOPIRARS RBAN noNPREaUs g P oA iobitg 2BiE SBaENEA T
accordi ng tog%;'ra%rqgac SPe Ut LfitnidHR JaNVARili Ip%'?ts[w{h@y b@'@sé&f&@ﬂﬂm@ and

the filter 2 conprise any suitable material, for exanple,
i nt egrat ed ptieyrdripdrens baf, apaglrtgalorerqhﬁsa‘@rsgznsdl‘hefm'@xempﬂtiz may be
free-floating and placed between the filter 23 and the interior wall

surface 34 ofod4m FaG. 2h depidtd Aeop pldlﬂne\%ofmthemdrﬂb@bilmamodalrtasvest
perinmeter to the interior wall surface_34 of the ba thereby formng a
30 sandwiZh BRdirdisraoaerierageoverymag 2B Shewoit ¢idere ﬂg{‘%ed at 13

around t he p@Bhﬁ?Fgﬁgoﬂrggbémﬁyﬂ I 796, #3nkah Fie. %tlg“tﬁ‘attthéﬂﬂef‘ﬁl%@us bag 21,

an integrate aving a porous wa he porous wall facing the
Interior nonporous bag 21 shown in FIG. 2A is circular or oval-shaped.

[0045] FIG. 2B is a cutaway view of a portion of the top panel 28 of the
disclosed single use harvest and microcarrier recovery bag 21 showing bag
20 exterior wall surface 32, the bag interior wall surface 34, the filter 23 that is
seam-welded at 13 to the interior wall surface 34 around the entire perimeter
of the filter 23, and the free-floating screen 22 sandwiched between the filter
23 and the interior wall surface 34 of the bag 21 according to an embodiment

of the invention.

25 [0046] The screen 22 and the filter 23 may each comprise any suitable
material, for example, an integrated polyethylene of a suitable porosity. The
screen 22 may be free-floating and placed between the filter 23 and the
interior wall surface 34 of the bag 21, and the filter 23 seam-welded around its
perimeter to the interior wall surface 34 of the bag 21, thereby forming a

30 sandwich inside the bag 21. FIG.2B shows that the seam welded at 13
around the perimeter of the filter 23 forms, within the nonporous bag 21, an

integrated interior bag having a porous wall, the porous walll facing the interior



WO 2011/ 025890PCT/ US2010/ 046841 chanber of the nonporous bag 21. FIG 3A
provi des both a top plan view 47 of the top panel 32 of a continuous
recovery,woblowmbsvough harvest bag 28, and a bottom pl arCTiuSa14846sfi1 t he
bott om panel 50 of the bag 28 according to an enbodi nent of the invention.
5 A harvest port 24 is fornmed at a fitnment 25 in the exterior top panel 32
of bag 28. Ackambkenofthe nanperais B&y 2ils free-fl oating between filter 23 and
the inner wall surface of top panel 32. A screen-filter-bag sandwich 35 is
formed in thEIG.OPA gaoeidestoottha tbpplasviewmdy bbie2Bpipane! 88 0f artmtisupesovery,

fl owthrough harvest b 28 .that coul d.he use for exanpl €., W a
conti nuous of€CPYRBr 3"8@'?@50%53'88?%%2&3 (Zﬁl%é)ﬁioﬁn 8%\@? éi'cgt(\é)\frth%not
shown) . 1 n tpgienadicdredior o vag 28 dddordifg 3 anEnbbdimetit @t invbatidn.| ter is
approximately equal to the entire area of the inner wall surface of the top

wal | paned oA hareestyorti24rimformed atd fitpwndBBan tag exteion iqp pane)2 @R nent

of the flow thrqugh haryest 3 i 1 rjer can be
fl owed from ggb' %‘688%%'%? E@g‘?@ lgff%%gﬂlfaﬁ@%%ﬁeghgﬁ%g??éﬁ]%ggﬁgﬁﬁéo of the
f1 ow t hr oughywlaguABce DEep panel3aRIseredn-fiterdihig vdndich 35ds ¢orasett dethe onal

view of a continuous recovery, flowthrough harvest bag 28 according to an

enbodi gen';) ofon prnelwf e baa 28 Theibhag 2iBistheoniyqust ecP¥erysHowdhigdighded on
. s oo . ol
one 5152 by Lo ot natel o AR ANAR sl on of 11 on

of nedia and or “ce Into the bag interior
54. Arr oy 42pshosientrhedel kol aficeti$ i b @ivrebctvednat shoavi)ebdibeout of the bag

interior 54 through another port, and ck into bi greact or (not . shown).
Arrow 44 shoﬁ@“bqulénﬁmr%lﬁwlbwp%p Bﬁcﬁﬂdoggn@ﬁiaéeﬁ thg ﬁ[‘?fésﬁgﬁf&f"@ﬂﬁﬁ%g t%le

beads behi nd_jn.t - 0 i ' ' il 6 the 3B
shows the frgg@?lltggy‘?%g't"seggreégn&@bs@n v\viﬁé:lﬁiﬁfiﬁ%@%%ﬂyaﬁi Iéter 23 eand t he
top panel 32twé dirhendlagal2Bspdabld bager 23 is shown wel ded at its periphery

to the top panel 32 of bag 28, thereby formng an integral filter bag with

the top panefodgriof it bse Batbodinentsf thefieanth?dugh hahestbay @s, redmhbddt he
filter 23 away fromthe top panel 32. In 30 both FIG 3A and FI%,S% a
fitment 25 aRtciesAvRsbegdsicaplafievadFam adiergaciosinte e oiors ¢o 1 \He 34,

one of the pgéggmirgacﬁ%%ob&tH?E@V\%@{{)QﬂEg@gbaSaégjfgpél,gasm@@gmé_ bi or eact or

into the bag ne of an be Used to flow nedia and
beads back owutig iskagro28-saetiohaitwew lné aliontieacu®recovesy, flow-through harvest

of 2 t - di mBAGIZSAFCOBOAP AIRISOPUESILEY e FuGnih olgh hesp e balg
according t0; 48 &"0PH F&EMded on one side by the bottom panel 50. Arrow 40
20 indicates the direction of flow of media and microbeads (or cells) through a
port and into the bag interior 54. Arrow 42 shows the direction of flow of
media and beads out of the bag interior 54 through another port, and back
into a bioreactor (not shown). Arrow 44 shows the direction of flow of media

out of the bag, leaving the beads behind in the bag.

25 [0048] The cross-sectional view in FIG. 3B shows the free-floating screen
22 sandwiched between the filter 23 and the top panel 32 of the bag 28. The
filter 23 is shown welded at its periphery to the top panel 32 of bag 28,
thereby forming an integral filter bag with the top panel 32 of the bag 28. The
screen 22 simply serves to hold the filter 23 away from the top panel 32. In

30 both FIG. 3A and FIG. 3B, a fitment 25 and harvest port 24 are shown in the
top panel 32. In FIG. 3A, one of the ports 36 can be used to flow media and
beads from the bioreactor into the bag 28, and one of the ports 36 can be

used to flow media and beads back out of bag 28 and into the bioreactor.
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of the invention. The top panel 32 has a fitment 25 for a harvest port and
tubing 26 attached to the harvest port. 5 [0050] FIG5 is a perspective

vi ew of twe 2boriessmwpanel 50 of the continuous recovery, PCiraseinoodsgh
harvest bag shown in FIG 4. Fitnent 51 can be for attaching a delivery
tube for flow ng nedia and beads froma bioreactor into the bag. Tubing 52
can be for fIlOGdg]]gFi@dMs apgrenastive yiaw of therdepri@ tradimensiondlo t he

bi oreact or oper.ati ' [ ' i t ment
conpr 1 si ng t RERPUSEERBr -iBHSh tBRlsst B0 2crBRa i e enodiFEnt L LT
wal | porti onpfathetim@riionporiei® e 82%1ha fitraéntvitieforfd adesiusdrt andt he
culture nediumis drawn out of the interior portion of the nonporous bag 28
t hrough t he whisiondp aachedtmihekhanvestdarh t he nonporous bag 28 nust first
pass through the integrated, interior bag within the nonporous 15bag 28,
and through (09801 i FIGS isra peispectiisvipwiaiitae ritormpaneldhefitperconinuels 23

t hrough port 24 and_entering the tubin . The~f) | I

i nt egrated V\ﬁetcﬁv‘?WeﬂﬂWﬁﬁfﬂﬁ]shmss%g %ﬁ%ﬁ’&fﬂ E% z}.éﬁ@ﬁﬁ?éﬁ%@kbﬂ%@& hr ough
whi | e ret ai niidacHing bhlivennopeysr fiawingInedibantesdiy tah $bivéador atd
particles, such as mcrocarrier beads, above a certajn particle size. 20

[0052] The athesbag. Tukingi52 ean be fordiowing aigdiaiand beags it ot bag aRgdy pe
i mat el : . ' - the bag 28.
(00531 1 anbrdiR msdhbhEdoetbeiauiah a BBRind s, rasRAmBHe! 15, P27 2571 &

equal to fro ut., 2 percent to about 95 rce of., t.he ar t i nner
wal | sur?chce{&g%qﬁ) hérhﬁcfﬁwgﬁgmﬁgé' %Heﬂ?“{)%{f pgﬁ&%@?théﬁ'gﬁiﬁ%@%’fe%ﬁe
25i nvent i on thienhet&diPind W8Il bbliofr ofithie #BHBbrdus BAPEB dbeNthAwiner figiat to
about 50 percent of the area of the inner wall surface of the nonporous bag

28. | [8054] ]|c such ps Hieculbde eneédidmisrtirawn aubof the BigiasPatien abKjor ous bag 28
: R nH . q
et val | stpnwetspapiad 85 RBHdACIAE R HAA TR AR nohbbREs TR 11

30aver age popg nsis Girdthaissi thrdiigbatherintebeated hiaterics hagewittin ¢hs npepofoushe
filter 23. The average pore size of the filter can be, for exans*ptl)aeg 2%rom

about 0.5 ni bagRst ang theoughvihe Ties orfileas befare exiiipg the nonporou
2011/ 025890PCT!/ / ’ : g |
et r o TRESH RR 2 4 enletiigihe Hing 26E Thedten O fS 101R iB@IfatelRulr | { ©f

t hrough the tHeanemirens bag2ss antiatiewsftht ieichmopa& through WodS 63talming ircA

depi cts anot her enbodi nent of the nonlﬁ),orous Jbag ?8 é.\/\/perei nhthe filter 23
is circul ar the RRRAOUS bag 28, via mechanical sieving, all particles, such as

microcarrier beads, above a certain particle size.

20 [0052] The area of the filter 23 may be any size, for example it may be
approximately equal to the area of the inner wall surface of the bag 28.

[0053] In another embodiment of the invention the area of the filter 23 is
equal to from about 2 percent to about 95 percent of the area of the inner wall
surface of the nonporous bag 28. In yet another embodiment of the

25 invention the area of the filter is equal to from about 25 percent to about 50

percent of the area of the inner wall surface of the nonporous bag 28.

[0054] In a preferred embodiment of the invention the nonporous bag 28
includes a free-floating screen 22 positioned between the filter 23 and the
inner wall surface of the bag 28. In one embodiment the screen 22 has an
30 average pore size that is greater than the average pore size of the filter 23.
The average pore size of the filter can be, for example, from about 0.2

micrometers to about 200 micrometers.
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[0057] The filter 23 of the disclosed nonporous bag nmay conprise an

I ntegrated polyethylene filter or high density polyethylene (HDPE). O her
non- 1 i m twogoexesybes of polymers that may be avail abl e PCh/us2@o/0ea381 f or m
and that may be suitable material fromwhich the filter 23 rmay be forned

I ncl ude, 10f| uorinated pol yet hyl ene, poI - 4- met hyl pent ene
pol yacryl oni [3085¢, Thg eierael? %@P?W&Eﬁ diter gaianat fpmthe inner wall

lyb
bol Yost er car BOTER e“?’%%?ﬁ%)her@scﬂ%%'“y%ere R Rl R TRt 9P

pol yet her ket smgacepof thettegy 28! f one, pol yfl uorool efin, poI yi m de, polyol efin,
pol yoxadi azol e, pol yphenyi ene oxi de, 15po|ypheny|ene suffide,

pol ypropyl enmossq! YSIG 228epiB@l atfdthéi &@boBPherft Wi fle@@onporous bag 28

pol yt etraf | uor oet hyl ene, EOl yt hi oet her, polytriazol e, polyurethane,

pol yvi nyl§ peohgainye filler 3 Isueirauday, lﬂﬁég@ﬂerat ed cel lul ose, silicone, and
copol yners thereof, or physical blends thereof. [0058] Another non-limting
exanpl e of a[Qﬂi?(}usThatﬁéeli a8 ofﬁzﬂd'rwolotseld InenRomuist ey mayoomyiseiana filter

according to, he i nvention is.a orous, re ared
from col | ageW Qgﬁmﬁg@yy Iﬂrfoéithég PSRRIV X@EGHPW% eﬁ%c

gl ut aral dehyggjt AROES 6W5Qhé ay dchivaapr! incUb&ovsifemh apaltaer of
pol yl acti de or 1 l[;‘ée%/)? act i c%gm o % e&l n gg@ |enbﬂ())(zf[bnen? ofant hgﬂe

i nvention t hma‘w he suitgtde mgtetial fmmzzmlah g Bl oiaydenipreed inelpgder . The

pore s h

Parti ol 00 ndeoraeY aifeaiefs hafdrnelhiiatighe, fiakpElELethalide’ e
fluidis drawiya%dénhf@élq&blwtﬁyrbté tp%ﬂybe‘i\zb)(@lcﬂ@' pdlptarbenhate, may be, for
exanpl e, from about 0.2 microneters to about 200 m crometers. 30[0060]

Nonl i miting éﬂﬁﬁwwmlﬁﬂﬁipPOWQSﬁ%rf%OWQﬁteW@TWﬁtﬁeinV@‘@Iebsed singl e use

harvest and g ehocaiielioh e COMAEN CAARIITHO AR YRR FlinagaRsAl | on of

m crocarrier iU epar ation of
cells from pblflaetdolefin, pohydmided ipeipolefin, }pelyfou(adlalzola,llpblyvpbenylene oxide,

15 polyphenylene sulfide, polypropylene, polystyrene, polysulfide, polysulfone,

polytetrafluoroethylene, polythioether, polytriazole, polyurethane, polyvinyl,
polyvinylidene quQride, regenerated cellulose, silicone, and copolymers

thereof, or physicél blends thereof.

[0058] Anothéi‘ non-limiting example of a porous material that would be

20 | suitable for use in a filter according to an embodiment of the invention is a
porous matrix prepared from collagen and chondroitin sulfate with some
cross-linking with glutaraldehyde. Yet another example is a a high-molecular-
weight polymer of polylactide or polylactic acid (PLA).
[0058] In one embodiment of the invention the filter 23 may be an

25 integrated polyethylene filter. The pore size can depend on the choice of
microcarrier bead size or other particles that are targeted to remain behind in
the nonporous bag as the fluid is drawn out through the filter. A typical pore
size may be, for e3<ample, from about 0.2 micrometers to about 200
micrometers.

30 [0060] Nonlimiting examples of applications for which the disclosed single
use harvest and n:iicrOCarrier recovery bag may be used include separation of

microcarrier beads from the cell culture medium, harvest separation of cells

12



EXEMPLI FI CATI ON [ 0061] To prepare a single use harvest and mcrocarrier
recovery bag, we 5 heat wel ded a m croporous polyneric sheet around its
entire pewDreetiens890 a portion of the inside of the wall poffi/is2di0mxishi e,
nonporous bag, thereby formng an integrated, interior bag conprising one
wal | which conprises a portion of the flexible, nonporous bag, and a second
wal | whi ch cdigpn thaeeelt eidtuie dregigi @5 Ppal§wBrGuUitusheet . The porous wal | of
the interior bag is in contact 10with the interior of the flexible,

nonpor ous bag. The nonporous wall of the interior bag conprises the portion
of the nonporous flexible bag to which it is attached around its entire
perimeter. THEXEMPRIFICAS IO we used was a pol yet hyl ene bag. [0062] W
added fitments, including a fitnment form ng a harvest port, to the 15

out si de of t;[eomnp%%répaﬁga sy 16l uSe Rafvast beld aiidrddaridivesoiyarig, we o the
filter. The fitnment was al so forned from pol yet hyl ene, but of a hi gher
density than hembwelded ﬁ@llﬂmﬁ’@ml@ﬁJBOIMﬁ@.flC'ﬁﬁ\@e¥ﬁt%¢tltscgfhtlf@é)%met@f twavariety

const ruot od R SHEAGHALRE R el oretfeiIE o ord S pRGY AP rifng,
sanitary fit timigteipatcdeintéionsamneompasinglonéheall whichssorhprises @ epetioat dfon of

m crocarrier beads froma culture nedium the EOFOUS wal | of the

i ntegrated, ithedexible, pegpraraus bag addapersLwabahich-eempEsesthg ter to
separate mcr I.er r h | | Fluid
can be purrpeé19 féﬁc{ﬂdﬁu? E§®ﬂﬁr§r%re&'cﬁ2%§§mg% %ﬂ?fﬁ%gﬁégﬁsﬂ&%gg&? %rcgugh

t he i nt egoat edth fhetiatarior obdgs fidtibleygbnpdreusibagoThetrenpd8usawell ofithet he

harvest port 24 into the harvest tuybin 6, leaving,tkl I cr.obeads ..behi nd
in the interiiRferiehRAGEPMPriSEdES p?ﬁwﬁﬁéammﬁer%@gf&%ﬁ@ﬁg&w ER dith. of
this specifi i irFOEMhERS. TRBGo! @ Bag ddudey hatigpons of
them nean "i %&Q?%éﬁﬁ?d@%%mlreﬁ m tg%(?t o" aon t hey g?e nl(J)t I ntended to
(and do not) pohddtoylenetlagr noi eties, additives, conponents, integers or
steps. Throughout the description and clains of this specification, the
si ngul ar encqopegpeyVvehrided fitments, including a fitment forming a harvest port, to the

15  outside of the nonporous bag. We did not weld any fitments directly to the

filter. The fitment was also formed from polyethylene, but of a higher density

than that of the nonporous bag. The fitment can be any of a variety of sizes

and shapes depending on various factors. The prototypes we con'structed

utilized a one-half inch (0.5 inch) hose barb or a 3 inch sanitary fitting as the
20 fitment.

[0063] When in use for a separation of microcarrier beads from a culture
medium, the porous wall of the integrated, interior bag within the nonporous
bag acts as a filter to separate microcarrier beads from the rest of the solution
in the bag. Fluid can be pumped out of the interior chamber of the nonporous
25  bag, through the integrated, interior bag, through the microfilter 23, and out
the harvest port 24 into the harvest tubing 26, leaving the microbeads behind

in the interior chamber.

[0064] Throughout the description and claims of this specification, the

words “comprise” and “contain” and variations of them mean “including but
30 not limited to”, and they are not intended to (and do not) exclude other

moieties, additives, components, integers or steps. Throughout the

description and claims of this specification, the singular encompasses the
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plural unless the context otherwi se requires. In particular, where the
indefinite article is used, the specification is to be understood as

cont enpl awvoreguipl2es9al ity as well as singularity, unless POE/USIMMALES4T equi r es
ot herwi se. [0065] Features, integers, characteristics, conpounds, chem cal
nmoi eties O 5groups described in conjunction with a particular aspect,
enbodi nent omlwrhupleas die cortexhotbervisa raguires Ihepartigdps wiwrrettbe irdefinite

nl ess i neompafLLeRL B RERbARFIOER B v MerREes oIRRELIA ORfY
speci fi cati oms(wéichsidingalzany, aiesypenyomextabqiings ottleswisact and draw ng),
and/or all of the steps of any 10 nethod or process so disclosed, may be

conbi ned i n 30yeS5P MrBRIrkS NinteyEFE RhaFAXBHERIT, eBMpYIAHS, dlerhRapinofkaiB i
such features and/or steps are mutually exclusive. The invention is not

restricted tgrotes descibes infconjiinction e agadicuitatiaspect embrdimentat i on
extends to any _novel .qne. or..any ngvel cqnbination, of,.t e res

i sol osed i nSAMPIS pLEE Ebigh A TR LR e aBBlcably 1 ah e Pl
abstract and gdhaw RafodiPent r examprRV@sceibed Hereiphlexviabospatibeat i on, of
the steps of any nethod or process so disclosed. EQUI VALENTS [ 0066] While

thi s inventi dheigadthhedhobitetfeatures Hisckisedrin dhig sepesidicatir (inpludin@emef er ences

D7t er o0 GIBRRLESGS D Syttt ool BIELGE g A o0 T
wi t hout deparhéthedigrprotdss seaigelostd! Mayibevesthbivrdan copossisdation,t he

appended clains. W claim 1. A nonporous vessel capable of holding a
fluid, the vex6ept enpinaliphgwhere glileast same of suchdeatres andionstaPsie

surface, the haglly WrbiliswsY THRCHvERdYs bt stiBied b the BRATRGSS dify  No! ding

foregoing embodiments. The invention extends to any novel one, or any
novel combination, of the features disclosed in this specification (including
15 any accompanying claims, abstract and drawings), or to any novel one, or any

novel combination, of the steps of any method or process so disclosed.

EQUIVALENTS

[0066] While this invention has been particularly shown and described with
20 references to preferred embodiments thereof, it will be understood by those

skilled in the art that various changes in form and details may be made

therein without departing from the scope of the invention encompassed by the

appended claims.
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a filter having a perineter, a first surface and a second surface, and
fixedly attached around its entire perineter to a portion of the inner wall
surface ovotha/mssspor ous vessel, thereby form ng an int @egratseaoiondser i or bag
wi thin the nonporous vessel; and 10a first fitnment attached to the outer
wal | surface of the nonporous vessel at a portion of the outer wall surface
that is adj ad¥atclaint he integrated interior bag, the first fitnment formng
a first port configured to allow fluid to flow fromthe interior chanber
through the filter into the integrated interior bag, and out of the first

port. 15 2. fThe mono@pmasweswlcapfab(aeihimdungvmﬂuudi thel Vessedoomprising: vessel
conprises a flexible materi al he nonporous vessel of Claiml,

wherei n the non- por ou@naieivab gudacs a%@nane%rlwa%wm%e Bhg inner wathe
nonporousgve f : [ ag is chosen froma
two di nensi o%’gﬁ ?sdp?@s?mﬁ lnl‘é[‘ﬁSF‘éfPﬁme? qrr@r@ﬁ ﬂ%f faéposabl e bench top

bi oreactors bag, and afdile$hasmglaepbmmempacﬁnrst s2isfack .anthe sacompbsoriace;essel
of Claiml, wherein th rea of the filter roxi natel,y, equal tq the
entire area (ﬂ“dtfﬁ@d%ﬁgﬁc grogpditsntise p@ﬁ@e\}%rp@eq pO'qB th?ﬁé" dYﬁibr ous
vessel of O afale 03@?% ﬁbﬂpéﬂ?o%sﬂ/e‘% PEhérQSy?drhﬁﬁé ahﬁnt‘%@%bdmeh?r bagm about

2 percent to about ercent of area ©o e inner “wall surface of the
nonpor ous vessthin the?nombmouervpeseiuandessel of Claim®6, vvherel n the ar ea of
the filter is equal to fror ent to ahout cent of th

area of tfe inner wal P gk ?@ﬁta{cﬁggﬁ%ﬁ&%tﬁgwﬁgyg@ %’HS”R%WH& ous
vessel of O 3jgapd) at@ﬁ@fﬂbﬁldﬂh@o&férwn afddd PaeR élﬁéé@ﬂﬂottﬁ@lﬁtééﬁa@éd and
the inner wall surface of the nonporous vessel, the screen havin

aver age por e isferier bagt thedirgh féaent fomzing tarfﬁstap@ﬂ ag@flgweé te iadewdiui tﬂeﬂ@WI ter.

109. The nongorom?' %@grfqh%tgerathrough t‘ﬁ%‘%lt - fht ﬁe mteér%te&%qgnor eésg,%?ud

i nt egrated p
out of the first port.
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2. The nonporous vessel of Claim 1, wherein the non-porous vessel

comprises a flexible material.

3. The nonporous vessel of Claim 1, wherein the non-porous vessel

20 comprises a collapsible bag.

4. The nonporous vessel of Claim 3, wherein the collapsible bag is chosen
from a two dimensional disposable bag, a three dimensional disposable

bench top bioreactors bag, and a disposable bioreactor.
25

5.  The nonporous vessel of Claim 1, wherein the area of the filter is

approximately equal to the entire area of the inner wall surface of the vessel.

6. The nonporous vessel of Claim 1, wherein the area of the filter is equal
30 to from about 2 percent to about 95 percent of the area of the inner wall

surface of the nonporous vessel.
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10. The nonporous vessel of Claim1, wherein the average pore size of the
filter is fromabout 0.2 mcroneters to about 200 mcroneters. 15 11. The
nonpor ouswoessld2sg Cl aim 1, conprising a tubing for harcediseeng/osdsel fl ui d
held in the interior chanber of the nonporous vessel, the tubing attached
to the first fitment of the first port. 2012. The nonporous vessel of Caim
1, conprising & sednaonparapsivessel st fdaim 6, wherehuthe aiga of the filtee iseHAr ous
vessel at a poytd I i I

integrated i nttré)rﬂré(;r?1 é)éjft 5? W%?ééﬁgﬁ?bp |“E ?rfg:?ter %ﬁ%%ﬁggg%gﬁtﬁgq%?ﬁ”a"

configured to @kfane §flthechdnpotdumwesseh the interior chanber. 25 13. The
nonpor ous vessel of Caim4, wherein the collapsible bag is a two

di mensi onal di sposabl e bag conprising a top wall panel and a bottom wal |
panel and wherein the filter is attached to a portion of an inner wall

surface of t heg! OpriehbnRaBES vBSsdiRg Ciith 4 BBABHARgla sirepRpRAIipNBAT- 30

14. The nonporous vesse Clam rern rea o e filter is
appr oxi mat el y eefmaslenttbetfitier and ithe irmeg avadif surfagei ofriee naaporasgriessel, dfie t he t op
wal | panel of the th\o di mensi onal di sposa%l < bag.. 51%. A nonpor ous.__

cont ai ner havi H§EEN VI ThELSTPGP RAG SRS NehiSBFRISAL i APTAIF NG, the
nonpor ous cont LA tKeOARSH Si ng: an interior pouch having a second interior
chanber and integral with a wall of the nonporous container, the interior
pouch conprising a porous surface adjacent to the first interior chanber of
t he nonporous contai ner and 10configured such that the first interior

chamber d thg s j I . e, o de L Eald w th one
anot her; alg) fit n?ﬁf%ﬁ?r%}%rgggg%ﬁamél uﬁf\é\l@gr%# “ﬁt%g&wﬂggﬁé %rgnt ai ner,
the port posi tinwmdtdmp@yémwe@@cf&m, to the second interior chanber, such

that when the fluid contained in the first interior chanber is allowed to
fl ow out of the
10.  The nonporous vessel of Claim 1, wherein the average pore size of

the filter is from about 0.2 micrometers to about 200 micrometers.
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11.  The nonporous vessel of Claim 1, comprising a tubing for harvesting
the fluid held in the interior chamber of the nonporous vessel, the tubing
attached to the first fitment of the first port.

20 12. The nonporous vessel of Claim 1, comprising a second fitment
attached to the outer wall of the nonporous vessel at a portion of the outer
wall that is not adjacent to the integrated interior bag, the second fitment
forming a second port configured to allow fluid to flow into the interior

chamber.
25

13. The nonporous vessel of Claim 4, wherein the collapsible bag is a two
dimensional disposable bag comprising a top wall panel and a bottom wall
panel and wherein the filter is attached to a portion of an inner wall surface

of the top wall panel of the two dimensional disposable bag.

30
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15 port on the surface of the nonporous container, the fluid passes out of
I nterior chanber and through the porous surface, formng a
filtrate,woheltfi2kgonat e passi ng through the interior pouelbl/tsadoows4pf the

the first

port.

10
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14. The nonporous vessel of Claim 13, wherein the area of the filter is
approximately equal to the entire area of the inner wall surface of the top

wall panel of the two dimensional disposable bag.

15. A nonporous container having a first interior chamber capable of

holding a fluid, the nonporous container comprising:

an interior pouch having a second interior chamber and integral with a wall
of the nonporous container, the interior pouch comprising a porous surface
adjacent to the first interior chamber of the nonporous container and
configured such that the first interior chamber and the second interior

chamber are in fluid communication with one another;

a fitment forming a port on a surface of the nonporous container, the port
positioned to allow access to the second interior chamber, such that when
the fluid contained in the first interior chamber is allowed to flow out of the
port on the surface of the nonporous container, the fluid passes out of the
first interior chamber and through the porous surface, forming a filtrate, the

filtrate passing through the interior pouch, and out of the port.
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