1 ROCKABLE BIOCONTAINER BACKGROUND OF THE INVENTION [0001]Cell culturing is used for a
variety of applications, e.g., in the biotechnology and pharmaceutical industry to produce, for example,
antibodies, proteins, vaccines, and gene therapy products. Typically, for processing fluids with volumes of
more than 1 or 2 liters, e.g., for processing fluids with.volumes of about 10 liters or more, for example,
about 20 to about 500 liters, or more, bioreactors are used. [0002]However, there is a need in the art for
bioreactors and systems that provide improved mixing (e.g., of oxygen, pH, and/or the substrate) while
minimizing damage to the cells. These pmCeathBL EB@TaYesANBR present invention will be apparent
from the description as set forth below. BRIEF SUMMARY OF THE INVENTION [0003]JAn embodiment of
the invention provides a biocontainer, comprising a closed container comprising a bottom wall, a top wall,

first and second opposing side wallg gokdRoilad orrtenpesng gige walls, the side walls being joined
to the top wall and the bottom wall; and at least two ports, wherein the biocontainer has a substantially

rectangular cigpi f‘?”ﬁeﬂ'@ﬁﬂﬁr@‘?&%@@?&( MH?%%FB%&E&@%?@?HWE& %YBIe%%‘BJT&S’gIP@Vft ets

secured to the container, wherein the first and second brackets are releasably engageable with a platform

suitable for sBPPBRATE THEahIBE BRI PrEsEfsdoR e xae BlBbariRSn BFiRiffe VaEFIH R E198A8! third and
fourth brackefisesggiiiedaciie ¢9pieangriovhesess ey thirdanbioneb bratketmarereleasahly engageable

with a platform sujtable for supporting the biocontainer. [0004]In an emhodiment, the first hracket is
secured 10 16 SolthPIRF RS THFE JENEN s L AENURE B HhEs S e R BRI 2 ha bracket
is secured toahewd@itilitersneanwjeirtiibetaeens tre tgedvall and the second opposing side wall. The

embodiment g%j\%tlr rthq_r!]&;ag]\,gp,s[ﬂ Qr@fé(gﬁe%%ciﬁrﬁ% tgnttpgr %@Fgg&ﬁ@%ﬁé@&cmﬁg\ry@gd/or secured to

opposing sidke s of the container. For example, an embodiment of the biocont urther comprises a
third bracket SRS 1B HBLEhER9E OKEIR T R BHEINdERERRIBbYSIE WiN RN EaIrsiaade the

cells. These and other advantages of the presesmition will be apparent from the

description as set forth below.
BRIEF SUMMARY OF THE INVENTION

[0003] An embodiment of the invention provides a biocamaj comprising a closed
container comprising a bottom wall, a top wallsfiand second opposing side walls, and
third and fourth opposing side walls, the side svbking joined to the top wall and the

bottom wall; and at least two ports, wherein trecbntainer has a substantially rectangular
cuboid form, and the biocontainer further compraeleast first and second brackets secured
to the container, wherein the first and secondimtscare releasably engageable with a
platform suitable for supporting the biocontainBreferably, the biocontainer further
comprises at least third and fourth brackets selctar¢he container, wherein the third and
fourth brackets are releasably engageable witlathopm suitable for supporting the
biocontainer.

[0004] In an embodiment, the first bracket is securedhéocbntainer near a joint between
the top wall and the first side wall, and the secbracket is secured to the container near a
joint between the top wall and the second opposidg wall. The embodiment can further
comprise brackets secured to the bottom wall ottrgainer and/or secured to opposing side
walls of the container. For example, an embodinoéiite biocontainer further comprises a

third bracket secured to the container near a Jmiween the bottom wall and the first side



2 wall, and a fourth bracket secured to the container near a joint between the bottom wall and the second
opposing side wall. [0005]In yet another embodiment comprising at least four brackets, the first and third
brackets are each secured to the container near a joint between the top wall and the first side wall, and
near a joint between the bottom wall and the first side wall, and the second and fourth brackets are each
secured to the container near a joint between the top wall and the second opposing side wall, and near a

joint between,fhe BaHomoaH BRKEE2RPEY BRATDASiHG ¥alitPRARIL: e BBRSIMG AN ahenethod of

processing a cell culture-containing fluid comprises rocking a biocontainer comprising a substantially
cuboid-shapeBecRSSOIEORRARBISHIS Makform along one or more degrees of freedom, wherein the

container corjGoos at leasica disptitke eitwse dinesht abaiptisatisatdsdsmaeiietdi aceftaingrftitiier comprises

at least first gnd second brackets engaged with the platform..A preferred embadimept of the method
e oD e A S B S A A e o o

axes that aremhpmltblnﬂﬂaa@iohbeiwaﬂmﬂmk@tem W@Mﬁteﬁiﬁf@rmﬂth@n(ﬂ:&mmﬁﬁw@amﬁst first and
second brackgisgngagedyvii he plationay 18 thEesR e R EBRREERGRL b LR amgPghethe

biocontainer further comprises at least third and fourth brackets engaged with the platform while the
biocontainer fFSFOAKERPEATHELRNEMSIbIANE ReeidIPEARFIHFRPRGADIEY BRAitSSar USPREAEST the

fluid from thesggi@émer, releasing the engagement between the brackets and the platform, and removing
the biocontai m the platform, .[0007]In yet another embodiment, a rockable platform for rocking a
substantially Eﬁ@gﬁ-sh&pﬁhe&qﬂ?g&?% %r%i%]gg %%/ﬁé?gﬁ'??ﬁéqr%ggﬁﬁkﬁ%%r}méi)lﬁé@table for use with a
rocking apparatugriaes mmmmcmdes (atn‘m'@irmfa_rm&keubn'gb@memcmmnmdiraesecond
bracket engagemeRRFIAbY SR of RS %@@%@y&qwmﬁﬂwﬁ Plalomiuing eanpLiseg ideast a

third bracket engagement portion and a fourth bracket engagement portion. In some embodiments, the

platform furtHERéS RPER e HEBR AN FRIS @Y iHBeBintRIFBRTR RYEReH EXHIIFES IS NPt firfi AsE VERAL
VIEWS OF Tz daAR AWK Shahyiaingief the Jnaraactos aidaibatiinieldes orecakbansed state, Figure 1B

shows top, bottom .ansdrsi_ e views iWith the side vie N showing th ibiore ctor in ﬁlL)ega%rtig eanded state.

10009]Figure & TR REID IR IR LS ORIRIT Bl R R AT diREr e gsgendet
horizontal pivot axes that are perpendicular to amether, wherein the biocontainer further
comprises at least first and second brackets edgaige the platform. In a more preferred
embodiment of the method, the biocontainer furtieenprises at least third and fourth
brackets engaged with the platform while the bioamer is rocked. Embodiments of the
method can further comprise draining at least sofhtke fluid from the container, releasing
the engagement between the brackets and the ptatford removing the biocontainer from
the platform.
[0007] In yet another embodiment, a rockable platfornréaking a substantially
cuboid-shaped container is provided, wherein tiekable platform is suitable for use with a
rocking apparatus, and the platform includes attladirst bracket engagement portion and a
second bracket engagement portion. In a morepeefembodiment, the platform further
comprises at least a third bracket engagemeniopoatid a fourth bracket engagement
portion. In some embodiments, the platform furtt@mnprises a heater for heating the

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

[0008] Figure 1 shows a bioreactor according to an embexiiraf the present invention,

further comprising first, second, third, and foubtlackets. Figure 1A shows top and bottom



portions. Figure 2 also shows an illustrative apparatus comprising the rocking platform. [0010]Figure 3
shows a bioreactor on a rocking platform according to an embodiment of the present invention, also
showing two rocking axes having a common center. [0011]Figure 4 shows another embodiment of a
bioreactor according to the invention, comprising at lgast four brackets, also showing a rocking platform
for receiving the bioreactors, the platform further comprising bracket engagement portions, showing a

"tongue and giapye HIBLRAEH LQ%ﬂﬁigug@o%éaqym%@éw@%@ﬂwwén@%%@@ie[ﬁmrﬁpcording

to the invention, comprising at least four brackets, also showing a rocking platform for receiving the

bioreactors, RRIFHFHRYErHER daRiftiHg W RRRMNgigs Serenn o HIBHL SiRRriE Brsigits engaging

with the platfpooogyall edlgesanshoperangsusttieelrsbning prewval iy Fosecngagavaerdditional

embodiments of a biorEactor c?ordiﬁl&vto the invention, com rising at |?ﬁlst fow braf:lﬁets also showing a
. ortPns. |%lre asB.s stan |Illf115tra Ve & Rm sing the rockin {" arm.

rocking platfd%m Or recetving the bioreactors, the platform turther comprising bracket engagement

portions, incl{@iig] "I-siraged shokesta drayagntoy witt asikndrijatfednad ngws amptatfaedinmecitiding integral

slots, and FiQHéep‘?&éﬁprvseﬂf?&%,@Mﬁ%@wﬁ‘ﬁ@!%@&t M LPHERMBAQRYEL another embodiment

of a bioreactor according to the invention, comprising at [east four brackets, wherein the brackets include

sleeves compPiAl the raEaHoUF RrAEIRT aRBAHBRIN @A BIXRRIEBRBEISICHRErRYEREPBESCRIPTION
OF THE INVES padinip el livivantaseskesty Asdisponaijexiggatming fdradogangubstantially rectangular

bioreactors, the platform further comprising braakegagement portions, showing a “tongue
and groove” engagement.

[0012] Figure 5 shows another embodiment of a bioreactoraing to the invention,
comprising at least four brackets, also showingcking platform for receiving the
bioreactors, the platform further comprising braakegagement portions, showing brackets
engaging with the platform wall edges and openindke platform side wall.

[0013] Figure 6 shows additional embodiments of a biomaatcording to the invention,
comprising at least four brackets, also showingcking platform for receiving the
bioreactors, the platform further comprising braekegagement portions, including
“I-shaped” brackets engaging with a slot. FigutesBiows a platform including integral
slots, and Figure 6B shows slots mounted to thiéopia.

[0014] Figure 7 shows yet another embodiment of a biooeaaicording to the

invention, comprising at least four brackets, wiretke brackets include sleeves comprising

the bracket body therein, also showing a rockiagfpim.
DETAILED DESCRIPTION OF THE INVENTION

[0015] Advantageously, a disposable biocontainer havisglestantially rectangular
cuboid form, and further comprising brackets sedtioethe container, wherein the brackets
are releasably engageable with a platform suitfslsupporting the biocontainer, provides
efficient mixing of the contents of the biocontaidering rocking, while maintaining the
substantially rectangular cuboid form. In additiorhelping maintain the form and/or shape
of the biocontainer, the use of a plurality of lkets minimizes movement of the
biocontainer during rocking, thus minimizing stresgbing and/or abrasion to the
biocontainer (e.g., stress, rubbing and/or abrasitmrespect to the seals and/or the walls of

the biocontainer).



cuboid form, and further comprising brackets secured to the container, wherein the brackets are
releasably engageable with a platform suitable for supporting the biocontainer, provides efficient mixing of
the contents of the biocontainer during rocking, while maintaining the substantially rectangular cuboid
form. In addition to helping maintain the form and/or ghape of the biocontainer, the use of a plurality of
brackets minimizes movement of the biocontainer during rocking, thus minimizing stress, rubbing and/or

abrasion to tq@&@conm&%@]&%ﬁg éHH@B%@EQ@éﬁ@@ﬁ@&Yé&&hié@%ﬂ%ﬁﬁ% Hmssaisand/or the

walls of the biocontainer). 4 [00 %Addi lonally, mixing can be quicKly and efficiently achieved while
minimizing d&XA§ERdCPRALSENSHVE E8lle, PiitifsCoHtRHQr v AR iPr et PYd¥uctivity. [0017]In
contrast with [ggsBms wheseirnst pillovysieapedheamcangiliswasiabdinaknant iotkeal agloaedaxis
running alonqc;[rrtlﬁ aclenter of the container res%[ing in diff?&gﬂ{ziri%t(a\rsrin%mmng fm%}‘%g?té%g%k in the

. ong Pne. XIS,f runalng[a’lon entere% ) I
container as compared to Side 1o side,*the use of presently described bioreactor rocked along two

substantially fioriagritapivat dxdspr dvithescleuminenixingoisbiy Siolet tthel derttentseofrrdsieotntainer.
Thus, pH conjeldsHonsede 37 /AIREE S ANRASHER MR EE R BHIS GGty slisRarsed throughout

the biocontainer, added nutrients are quickly distributed moré uniformly through the biocontainer, and

oxygen (e.g.,HERSrERFRHAEHT the FrRAU8YR At dysiafie At S) LR EBISRdnRSAgESAtainer.
[0018]Withouidieipapisée inanypattheutan nreahakistisgdsHreligned: that il dmaroye ddddng is a result

of the combinat{'on f fluid flow alang.a lo gr%rpath. henr ckeﬂi one irectionh nd fluid flow along a
Chorter path SR G R R AL R R P e PSR T QYRR g e
longer path "Msfm‘dthermeeﬂwd_cﬂw@@el_)nﬂelaﬂlmmﬂm@ﬁdmﬁhmm&ledﬂmﬁoﬂitaihiecwﬂamehe _quid
contacts the gioiSide{agR o BBmEMARBLAE S SAHN A MOLRRRAGHRIIBAS . SRAHRE footprint

biocontainer can be used when compared to conventional pillow-shaped containers when culturing

equivalent vdIRTE¥SOBPINAHSHTBSHINGE D FIRRLiRPEAR Sl dHowfieng BiliKIRaRAR WBRIHISKRAa closed
container conpsiséngireRitoBhwallicefien Welgfishandheaned @iRReg s Gpyyallemated third and fourth

[ id lIs, the si lls being_ joined to the t Il and the bott Il and at least t ts,
herein the BSHSHAFAP hALS St JAEA LA A PE B 9K, BREIE GGBl R B rner ©
comprises atflemstidinst tinoLgboon thbrdehibt o fstheunent cotthiadoem thim 8ujdtmreicishbdissoarsidsecond

brackets are feleasahly spgagsale with a platform suitable for supporting the biocontainer. Preferably,
the biocontainer further comprises at least third and fourth brackets secured to the container, wherein the

third and foul®PbPhcketd aRethaEadxdNassy ageadie RpiR iplltiosMERGRRE tbresLiypenisymAared
biocontainer.id yieieadlytidn dhpsie rahgsimestsainelsding Aldagr onakiackatimat least two brackets are

associated_ with ower ortion ng?t %ifot ce)}r}%a\tlig%bﬁnd at |east tgwo brackets are asso?iate with an

upper portlorﬁz)ngje bi %?éﬁ provides a biocamtal comprising a close
container comprising a bottom wall, a top wallsfiand second opposing side walls, and
third and fourth opposing side walls, the side svbking joined to the top wall and the
bottom wall; and at least two ports, wherein trecbntainer has a substantially rectangular
cuboid form, and the biocontainer further compraeleast first and second brackets secured
to the container, wherein the first and secondimtscare releasably engageable with a
platform suitable for supporting the biocontainBreferably, the biocontainer further
comprises at least third and fourth brackets selctaréhe container, wherein the third and
fourth brackets are releasably engageable witlathopm suitable for supporting the
biocontainer. Typically, in those embodiments iidthg at least four brackets, at least two
brackets are associated with a lower portion obibeontainer, and at least two brackets are
associated with an upper portion of the biocontaine
[0021] In an embodiment, the first bracket is securedhéocbntainer near a joint between
the top wall and the first side wall, and the secbracket is secured to the container near a

joint between the top wall and the second opposidg wall. The embodiment can further



[0021]In an embodiment, the first bracket is secured to the container near a joint between the top wall and
the first side wall, and the second bracket is secured to the container near a joint between the top wall
and the second opposing side wall. The embodiment can further S comprise brackets secured to the
bottom wall of the container and/or secured to opposig side walls of the container. For example, an
embodiment of the biocontainer further comprises a third bracket secured to the container near a joint

between the pgtiamwalhapeiine Bist sigPeonbid %Q%ﬂ&ﬁ%ﬁ@%ﬁ@iﬁ#@@ciﬂéﬁ?&@@ﬁ%ﬁ? QRRY ajoint

between the bottom wall and the second opposing side wall. In other illustrative emb S, the

biocontainer RS dBRPRNBIS thiFA" SR REl S KL RSPRS PRE e (N RIS RS R BFSEReR secured to

the second opesiigckiciesualleartatiirash maaér ol imnkeaisise potesiotieafittridesvaidand at least
@ pair of fourtp Jyackets seqel e he-second apposing ideall r e biacantaines e somprises
at least a third bracket secured o the botiom wall; or & Biocontainar Turher comprises a third bracket
secured to théadstcondvalinesingisidérsedidnwtibanitisyednrthdolintkus séeubat totdindydtidhewall near the

second 0ppogig|desiaihier SRR SeRIRNEI INRISCRIBIPESE 3 AblrRsh Al SLdDr hsapkets secured

to the bottom wall near the first side wall and at least a pair of fourth brackets secured to the bottom wall

near the secGSEVPHBRANS BRIE IR YOS Filast anginef BraskeimranEsiioribmyrat rigivlirBfackets,
the first and thinddyiegkelis o easharKkéte dédethel co @k '0PPALIAJAIDRENESN HRELIOpOW IR the first

id Il, joint bet the hott Il and the first sid I, and t nd and fourth
e e R R b R e B e oo
side wall, andunéer aqoiptibestvedbiidHedobttbae ouadichiodthsheaed it apibesing side walll ajgD23]In
accordance wiflierphodigents Ridhe iy entigh e HogRBIAIRG RIS URIRasARl endagable with

bracket engaging portions on a rockable platform, and the biocontainer, contammgga cell culture fluid (and

preferably cela98{IRST farhse ¢eEIEE AL eRE! 5 RakRPE Rracks iR (FrH BP0 BRYaAE
portions. [0024d4irseshrd @finipeesItg Bagsd coltvigtaaréanipeivitipiavidetdn Aalensaeeiment of the

invention comrgrisei rockin'ﬁga b'oconI ainer comprising a substantially cuboid-shaped closed container, on
a platform alS §° ERRGHE &G dE0f freedom about a pivot point, preferably, rocking the biocontainer
along at leas{@i22]and kepetrahstiEstanti@ibirmenizoomanEvet aixesshbiesieese tperist @lad tbiwmhe another,

wherein the f@a@é@&%@@déeﬁss@t:g%ea&a Homo Gilivep aa%gm% $hU3opWhIVARGGINQIRGRIner further

comprises at least first and second brackets engaged with the platform. In a more preferred embodiment

of the method'ahe2pbBAtAHe e edherRAoat walsimllicshpideorth arddkeseaegaqtwith the
platform whilgstfihhipcaeiaings isatvckeshreinbadingnieektaginehaddernpe eoppalsand the

second opposing side wall, and near a joint betwieetottom wall and the second opposing
side wall.

[0023] In accordance with embodiments of the inventios,litocontainer brackets are
releasably engagable with bracket engaging portons rockable platform, and the
biocontainer, containing a cell culture fluid (goréferably cells therein), can be rocked
while the brackets are engaged with the brackedging portions.

[0024] A method of processing a cell culture-containingdlprovided by an

embodiment of the invention comprises rocking abmainer comprising a substantially
cuboid-shaped closed container, on a platform addngast one degree of freedom about a
pivot point, preferably, rocking the biocontainéray at least first and second substantially
horizontal pivot axes that are perpendicular to @mether, wherein the container contains at
least a liquid culture medium and cells, and whebgbcontainer further comprises at least
first and second brackets engaged with the platfdma more preferred embodiment of the
method, the biocontainer further comprises at lgast and fourth brackets engaged with the

platform while the biocontainer is rocked. Embodits of the method further comprise



draining at least some of the fluid from the biocontainer, releasing the engagement between the brackets
and the platform, and removing the biocontainer from the platform. [0025]In yet another embodiment, a
rockable platform for receiving and rocking a substantially cuboid-shaped container is provided, wherein
the rockable platform is suitable for use with a rocking apparatus, and the platform includes at least a first
bracket engagement portion and a second bracket engagement portion arranged to releasably engage

the brackets gegHicsl 4018 ISR a1 P isiRMRSH SR1IBAEIBERE Abs BIAERI Betiisaplatiorm

further comprises at least a third bracket engagement portion and a fourth bracket engagement portion.

Accordingly, thg PERESARAREDB AR EPEDAARARSP RYIRY H1eAERIRRGHRAHEE B IATatained while the
biocontainer jsogglked pryéieaplater@miivapniea© e sskianenisatioenpaiéormgfaribescanmpaises a heater for

heating the cojalner IOO2AIA wide variety of el con b Gullwerl in aeeprdance with e badiments o
the invention; €.g., animal, plant,microbial and insett cells, in free suspension and/or in
anchorage-dépeaistenitbystenkinEampaditienen dfthiecpintiarictearal sst sufitsibley fokeiregagdmpatiiogen

cultivation. [0927TF - PRREEBHYBIRE SRYAIHER fLicCRuke GaBialet P RYcRIAC NG R8s

biocontainer and ai%i)aratus including a rocking platform inside a temperature controlled chamber, or by

placing the bRROHAESAAR LEh RS HIRTORM W FERT]HES ISR IR cBrpadesmansdeaEPHBater or

heating elemgithEPQ28] pypicadyicia higsenbairkeconpitemictosed aniamerx@prising a bottom wall,
a top wall, and four side walls of a subsé?nt'al%rectatn ular. co f(iﬁuration made of a flexible sheet
Sty

material, comeﬂ%ﬂ%r%eﬂwgfﬁ)g%f 6‘8&%( Rd%o Srjfﬁct g \%ﬁl?'ﬂ)‘gﬂ %rl[g\ﬂ by four separate
sheets whichépeqoiape toyethietaan ebeihdd des bivicersammickeshaetfopieithvebdttesonwall, a second

sheet forms t@ﬁ]Baeim@lhé}rﬂﬁe%ﬁﬁiférmFﬂ%ﬁb&ﬂﬁﬁéé@rg}n@ém%ﬁ@&%&iﬁi&‘? wall at two opposite

sides of the container, the four sheets each further comprising, in ition to the portions forming the

bottom, top a¥93fist arf WisEorRI SR GRS SR SoTHHEERH B Ra BN RPERASAEPSIAR portions at

opposite endmilRatRe, Mg, tiangal |3 aftinaRrae it shrpadaarl ipgriersépensivhendpinad together, a third
and fourth side all, respectively. [0029]As used herein, the term closed containe orf"closed biocontainer"
means the ooEIEE SSREIRER SYTREL S RGPUARIAR LR IR AT Al R Bl TS ABRof the

biocontainer mlimiged talthetpwrt or ports. Thus, fluid can be processed without the need to compromise

the sterile intggyity of the, DIRGANIAINGE VHHRD d8IPLARIEHIAG KIRYLARRENVEY E by placing the
biocontainer and apparatus including a rockingi@tat inside a temperature controlled
chamber, or by placing the biocontainer on thef@iat wherein the platform further
comprises includes a heater or heating element.
[0028] Typically, the biocontainer comprises a closed am@r comprising a bottom
wall, a top wall, and four side walls of a substht rectangular configuration, made of a
flexible sheet material, comprising a pluralitypairts, the bottom, top, and side walls being
provided by four separate sheets which are joingdther at their edges, wherein a first sheet
forms the bottom wall, a second sheet forms thevalh and a third and fourth sheet form a
first and a second side wall at two opposite safébe container, the four sheets each further
comprising, in addition to the portions forming thettom, top and first and second sides,
integrally formed triangular or trapezoid shaped wartions at opposite ends thereof, the
triangular or trapezoid shaped wall portions fowhen joined together, a third and fourth
side all, respectively.
[0029] As used herein, the term “closed container” or $eld biocontainer” means the
container is sealed off against the environmentamdmunication with the interior of the
biocontainer is limited to the port or ports. Thilgid can be processed without the need to

compromise the sterile integrity of the biocontajnehich is of particular importance where



the biocontainer is to form part of a sterile system. A closed or sterile system can be as originally made,
or result from the connection of system components using what are known as, for example, "sterile

docking" devices. [0030]The use of a disposable closed biocontainer wherein the inner layer is the only
contact surface for the cells, provides excellent containment and eliminates labor intensive cleaning and
sterilization. [0031]Typically, the top wall of the biocontainer accommodates a plurality of ports, and the

bottom wall aeeasURORaIRSaS RABHANSARUF FSRIAEAEIINRIBIREPHRIBRIRGIERD QLRI J5Ore gas ports

arranged at or near the center of the top wall, and/or one or more liquid portS arranged non-centrally in
the top wall. PEAEANTHRAGSHRS WSEPHIUIHE SEPRRSHAY YRIBThECERRARTEP 4HIBMADAGIHEN W ess for
testing equipasnbreaddaiptampbne ddskinge aégesdrally arranged gas ports can minimize or eliminate the

chance that (i agri(=) il be bpckee b lgad i he boceniangl s being raeket ang e use o
non-central liguid ports can affow Tor Thore eficien mixing as the in foauced liguid s p aced in contact
with the liquid¢ontadhgurabe fasdked eltmtaineid ol exoeit@miginone ditid ediyintiestimeontdfnsiteas a drain
port arrange@@aﬂ[n@egrqélg@\eﬁﬁ%%ﬁf the bottom wall, which can provide for more efficient drainage,
particularly when thé biocontainer forms a slightly domed shape when inflated. [0032]Preferably, the

biocontainer [SQ&iiveretyica'atRe4RP iy HOMRFIRIPCPIEEINS At YBEURE i RANCESRTBSAE fold lines

at a position globb i heigateeiawddiesitsicard secpodfsmielywale brisehtaldedifnaksisoandithe third
and fourth walls formed ogthe joine trian%ularﬁar tra(ﬁﬁezca' ha eé:in%(/)rygns arre fold(Fd O(itwarl ds. If
desired, the NS AR A e S RHORSRO e O ,\% 98] pgc(::‘i(ggg],ofrc?r SR ' Kerilization
and/or_ shippiaga[@ﬁ@@]@he:ﬂalr;@libdont@i mmy\@ln Pertsabinset tip iecor frdtheapmiatdiciplatiozm, e.g.,
wherein the Quivyaelly éﬂ%ﬁtﬁ?#%aag ipuebsidewalisprgdRlda R waiHRn O0RUEREPT the

components of the invention will now be described in more detail below, wherein like components have
like referencEPiRRHE RTAOGSS| BRFUPEIES SIOVRIBAER BO 8IRTHIS £ Rabest SibiRe PeOtsE ¥ iifsing a closed

container 10 ppekaishydiglretgmewad Bidcanemurall béimarkes!, Sidg thelldé oprrsreadtsidmwiall 18, a third
referod to aooUas ABLGLAR! 85 & R LA L an JERTBHEE  OHLC AR AT B Etah ot 1o 8 T
ports"), accotitmiodatmdnpyirtibeirstkeallcenponet4 Altematpent stdditontily Bbt dowalikiadirbabracket 151, a
second brad?ﬁtaﬂr?&ol"{larranged at or near the center of th®imowall, which can provide for more

efficient drainage, particularly when the biocont&iforms a slightly domed shape when

inflated.

[0032] Preferably, the biocontainer is delivered in a $katte to the market, the first and

second side walls comprising fold lines at a posifibout half height thereof, the first and

second side walls being folded inwards, and thvel #and fourth walls formed of the joined

triangular or trapezoid shaped portions are folui#svards. If desired, the biocontainer can

be sealed in another container, such as a packagsgse in sterilization and/or shipping.

[0033] The flat biocontainers can be easily set up inrothe rockable platform, e.g.,

wherein the outwardly folded third and fourth siddis are folded outwards.

[0034] Each of the components of the invention will nowdescribed in more detail

below, wherein like components have like referemambers.

[0035] Figure 1 shows an embodiment of a biocontainerctdfprising a closed

container 10 comprising a bottom wall 12, a topl 4| a first side wall 16, a second side

wall 18, a third side wall 20, a fourth side wal, 2 plurality of ports 70, 71, 72 (for

convenience, ports 70-72 will be referred to as‘garts”), 81, 82, 83, and 84 (for

convenience, ports 81-84 will be referred to aguilil ports”), accommodated by the first

wall, a port 64 accommodated by the bottom wdiksa bracket 151, a second bracket 152, a



8 third bracket 153, and a fourth bracket 154, wherein the brackets are secured to the container. Figure I1A
shows container 10 in a substantially folded not yet completely laid flat state, where the side walls 16 and
18 are folded in inwardly along fold lines 58 and 60, respectively. Figure 1B shows, in a side view, the
biocontainer 100 in an expanded state (liquid cell meglium not shown) . [0036]The container 10 is
generally made from four pieces of a flexible plastic sheet material, where a first sheet 24 provides for the

bottom wall 12§ ReRE B SrePrfas dekdhe s2Pwhiiebdbadliid ahest G i HRSdgh RISt side

wall 16 and a fourth sheet 30 provides for a second side wall 18, the first and second side walls 16, 18

being located S EpPOSHOWRIEVHHNREES AL e URF ENEH AN iRl RREPPLRIEBNGIAHIRY A fourth sheet

materials 24 v2teragransi EOWaie1s sulstaniral figgtangulayalisneiolpprsiteesges®f the sheets 28 and
30 forming the oppgsing sjde walls are joined with edges of the bottom and top wall sheet materials 24,
26 by joints AP SERRLSD. SR MR et R A R S R S e sheet
materials corfijsrise citlloppdiite eaidshthengof triangular or trapezoid shaped wall portions 40, 42, 44 and

46. These wallpgitions A0 e AFoasiaiaed NP IRAE: HR&iBRPOSE bk and fourth side

walls 20, 22. The joined portions are représented as seams 48, 50, 52, 54, 56. The container is now in a
closed state. TRE BRSNS shrehzhoayides e ISidRSink&raIsSroRitheesbd§ BrRdHRsiner 10 and

Iﬁtid flat a:js sumtmétit@lwﬁva%ngu@tmrdtm;é@mgl @mmﬁ@ﬁiﬁ%id@%a]Imea@ﬁ@rﬁwmmwhﬁéhgoembodiment
illustrated in Figure 1, the biocontainer further comprises a first bracket cured to container near
(shown sommBENeS 8 AT o S AR A 57 R (BB £F WAlSHiD 8 Er BRSPS Skpnone
bracket 152 smnmtjatsidh@ttbmammm\eaﬂa.jcﬁatbmwﬁm mmwm qo_p foafti 4heed the second
opposing sidg wall 18,2 tisd Snackesd B3 e Uaskiadha RARRINRE NIeasIRIRL Rugean Frhghigen the

bottom wall 12 and the first side wall 16, and a fourth bracket 154 secured to the container near a joint or

seam 34 bet® 8 thOHBHBIRA/AA PPt erdiderara disBED sraes alithe hotay inthorRMBbdiment
illustrated in kigEateAsh bracEh e o¢ SEahariy 2 Bd IR R TRIAtARTH asiBdvLIREiof carRIising a

ir of angl facipg | ing djrections. Thus, first bracket 151 ' body 1514, first
Drojection 15K EdmorIig A8 O AEREL QB SREM LS BTeRN S T 400uM Yo ace in
oppos?ng direttainﬁmialsd&;mxbmdlbporeiqﬂ\emmm' éémpxﬂi_ﬂ!ﬁ@saatbpdrﬁmjeé@o#mgé,mmand 151d',
wherein the g ladcA0d dohdr {8%6r WMHH%‘}%@M & dURHALeshSesonte L And fourth 9

brackets are similar, e.g., second bracket 152" comprises a body 152a, first projection 152b comprising
first projectioRQUIET 5P HaRdeESDied AfereMRdugs 1320 ARR AW NAIRSELSIAQPHDAIAKY RLEAS, and
second projegfienPEhaasuRIiSiESeSRNcRies o uack Ry R thEasb abresindhrlugsahaee’ and
L2 e I g oS QA 15751 AP R aci (s ogg permanenty seclred to the

[0038] In accordance with the embodiment illustrated iguiré 1, the biocontainer

further comprises a first bracket 151 securedeactintainer near (shown connected to) a

joint or seam 36 between the top wall 14 and tis¢ side wall 16, a second bracket 152

secured to the container near a joint or seam 8&des the top wall 14 and the second

opposing side wall 18, a third bracket 153 sectwdtie container near a joint or seam 32

between the bottom wall 12 and the first side W6l|land a fourth bracket 154 secured to the

container near a joint or seam 34 between the imottall 12 and the second opposing side

wall 18.

[0039] In the embodiment illustrated in Figure 1, eaclthet comprises a body and two

projections, each projection comprising a pairrajlad lugs facing in opposing directions.

Thus, first bracket 151 comprises a body 1514, fiirsjection 151b comprising first

projection lugs 151c and 151d, wherein the lugcld&iid 151d face in opposing directions,

and second projection 151b’ comprising second ptie lugs 151c¢’ and 151d’, wherein the

lugs 151c’ and 151d’ face in opposing directiofi$e illustrated second, third, and fourth



adhesive, a solvent, laser welding, radio frequency sealing, ultrasonic sealing and/or heat sealing, as is
known in the art. [0041]As will be explained in more detail below, the biocontainer brackets are releasably
engaged with bracket engaging portions on a rockable platform, and the biocontainer, containing a cell
culture fluid (liquid cell medium) and cells therein is rocked for a desired period. [0042]For example,
referring to Figure 2, showing an illustrative apparatus 1000 comprising a rockable platform 500 including

first bracket efjgagament QATiiaN Sgl %&HH%@:@@Jq@f%@&%ﬁ&g%%@%m@w@sn'arged
opening 551a' and slot 551b'; second bracket engaggrgnent %ortlon 52 comprlsmg enlarged opening 552a

and slot 5521ECaMR ENaGELPARIE AR Bedsl att 3 HIAEROH At'BeftiBn 553
comprising eplargsidPpeadion3adsecsiod phabdiidde?inalsivig wdey migifefee t?Olgintseolarged
opening 553a’ a t 553b":. and fourth pracket gement portion 554 comprising enlarged opening
aan and loPSA 2 LR S U QB Bt Ta R RO AN RGO from view by piatform 500y
the first biocdftditler biRietetatiy. (sedrackeSiga @aB)agariysssoigetigjageataiitrshe.firsbyritket

engagement gasiigRe B SE TR0k kSnaN AR HECRBANAINSR ARHE L ANFackRlAo FReA54 shown in

Figure 1B) are releasably engaged with the respective second, third, and fourth bracket engagement
portions. [0048R18s88 e KAYUhE BitScBRitainer, containing cell culture-containing fluid (preferably, further
comprising ceisdijs rogkediletiexphiye@ ket alairgdmseibsiantimbaineripairéroaking@yeadnving a
common center (preferably at right angles to ope another), nerally jllustrated in Figure 3. [0044]As
(et herein, CSRHE R e PR 0t AR P A e e et s ot
permanent; ratimdajrting breeket tienteigdtiorithcgiemespratide diathetedn gagpekeshiopartieningtien desired,
and the bracketisdisengaged from the respective bracket engagement portion when desired. Thus, the

bracket is engaged with the respective bracket engagement portion before the biocontainer is rocked, and
the engagen%@ﬂ%bntifd@%ﬂi@'ﬁé%ﬁfﬂﬁﬁt@rFé@%er@e@Sww'&?tﬁ%&Wédlg% after rocking is

(t;?orgglnet;eig’e:}it?;t@m%\?gﬁ:%ﬁﬁwglg?gﬂﬁ rgogﬁema ari t.ofltgr ck t%ak?rﬁﬁwe!?épngfog’ annd Jtohoertion
S 3 R e NN b e T G U S
associated neacohd tshoktdre ngalie wietitepbitcoritather(gids vggts! Op emoglD) 2 thendsiidsis2bf the
bracket d t i . Lo i

rackets and iackel ARIMRRBGIRIAIRBIL 3R PR FOh SAURRE: SPRIFIESTIS A5 06

biocontainer can m?fqu etS near side walls 20 22 (e.d., near or connected to joints or

seams betwedHaSRRAWRRSING apdeandrfiPior R dnidirshir g yiRlatiin 20t Biracsed engagement
portions can BeeGMFEESPIARAIXINTSE VMt FeERAG I KepdReKEN Phatieimbicdhpismekets and/or the

Tkt en g eang BB S otk P W aoiing e’ S sfo: S84b’ (both
hidden from view by platform 500); the first biodamer bracket 151 (shown in Figure 1B)
is releasably engaged with the first bracket engpeege portion, and the second, third, and
fourth biocontainer brackets (brackets 152-154 shiowFigure 1B) are releasably engaged
with the respective second, third, and fourth bea&ngagement portions.

[0043] Subsequently, the biocontainer, containing celiucalcontaining fluid

(preferably, further comprising cells), is rockedeferably, rocked along two substantially
horizontal rocking axes having a common centerf@ably at right angles to one another),
as generally illustrated in Figure 3.

[0044] As used herein, “releasably engaged” or “releasablyageable” means that the
engagement is not permanent; rather, the brackesigaged with the respective bracket
engagement portion when desired, and the brackitengaged from the respective bracket
engagement portion when desired. Thus, the braglegigaged with the respective bracket
engagement portion before the biocontainer is rdcaad the engagement continues while

the biocontainer is rocked. However, at the dddirae after rocking is completed, the



[0046]In contrast with, for example, Figures 1B and 2 (and Figure 4, discussed in more detail below),
showing horizontal engageability between the brackets and bracket engagement portions, in accordance
with other embodiments, e.g., as shown in Figures 5 and 6 (illustrating a bracket and bracket engagement
portion), the engagement is vertical, and in other emi@diments (not shown), at least one bracket can
engage horizontally with a bracket engagement portion, and at least one other bracket can engage

vertically Wi”b?h_@k%?'i‘?&%BH%Q&&%%MQH@%W%FH@@@M&{ ORIGRNANY e ERIERRAWENEIgures

1B and 2, showing engageability with the platform wherein the bracket engagement portion comprises a
slot closed af%@&‘f%?ﬁ?ﬁh@%ﬁé?%lﬂding an enlarged opening, the embodiment shown in Figure 4
shows a tongeessnd greeuéidypef engeae et bratieredh gagniyackekiEtmherdehtd 3Rd254) comprises a
rounded tongue, 3 each brackst enaaoement porlion Ot 852,655 Gad)camptises @ aroove (the
illustrated engag Eht portion being shownas an element separately MOUNAbIE 16 the platform). In
accordance \aghatietechbealitheriisbhoani walsgufrth bineomtacskeesatisl 1852036, BEAlpeatibnsarhprise

generally U-shangd REFHons § Jarde Q@&ﬂ%o?ﬁmm@q@@%ﬁ%ﬁg?mm&ts

engagement portions (751, 752, 753, 754) each comprising platform wall edges and openings. The

embodiment&{INSRIBEANIRRLTER B4R BBUREBRIBIEMS &8RRI - "Nt PBRssikeds (451,
452, 453, 454) pt atkuanssanah comuisinglikrackeicePgasante pbpomiossncugiad slaiadhag are open
at one end (Figure 6A shows bracket engagement portions. el nts, (851, 8 53, 854) integral with
tho platforr, AR TGS LRE Rk Sr i G FoRE PPt e b MoK emments
separately mplaticioie, @ the platfveta)antilo[004 8jadkeickeyanh potignisen bieavaragad adtackiyt body
therein, for eéaénrgg,dg&g:s%r&igg%with the embodiment shown in Figure 7, each bracket (951, 952, 953,
954) comprises a bracket body (951a, 952a, 953a, 954a) including one or more lugs, wherein the bracket
body is contdi?flin a Qé@mrf’%m"%@“,GQBG‘WQBEQWHS{H@m%&m#f?ﬁwmlﬁﬁqﬂémmr%ach body
i?]mpriseshtvg@b%m@@m' ssﬁ@ﬁmgnﬁiﬁeﬁﬁmmﬁm i 'W%i @fg@;%ﬂagé%tg%fgzgmdne@ppqsing dir_ectifps
us, each bracket comprises a body, a first projectio : : C rising a pair of first
projsction g ESE TR R Lo 5B Sl G e B BRGS0 ot SIO) GBI M of lugs
face in opppsir(gluﬁlteiﬂma,Mad@tsaubhthﬁxetemtqng@ﬁarﬁmew‘@,@@ag'em&%& cenipakiagdarpair qf
second proleglit LgBISHE NSNS 24 1890 8RS AR3E AU SRS AR and aSdaunorein the

pair of face in opposing directions, engageable with a bracket engagement slot or (?'Eenlng. 0049]In
accordance S 322 BETE PO BB RN RidqAT: Y AR IHE SRR IRAY FE A MW AEIHSEd brackets (on
side and/or beHgaganais) @edhe platform comprises bracket engagement portions (on side and/or

bott lIs) inclydi [ ithout slots. [0050]A variety of platf itable f in th
ivention. PriGatbly, USRI <ehABHUSCA Y B ERAR) PO AP Sor EBlring the
bioreaptor, amwgeabtlitwwkﬂpmlsmwm:de wbdlein tpe mdmggmmnkmﬂamrg.agmm&ﬁmﬂlpns and/or for
attaching the lrg 5%%%%ﬁ%%@f6ﬁé’8h‘b°i%luﬂﬂfg%[g%%’é@ﬁﬂn ;@8 8@8&%3%%%%9 R E 2 has

four side walls, w‘%ereln two of the opposing sidé walls comp racket engagement portions. Typically,

the base inclddd®ws|adsnave JpLarrgve YPaanaeesmaTs damichlnRed idpor s 268 with the
bottom wall cfdhipRieeacindedasigiefimeatn sidbrebisngagiy el Bisif w2 cesbessed with any
rocking comprises a groove (the illustrated engagementopobeing shown as an element separately
mountable to the platform). In accordance withgh@odiment shown in Figure 5, the
brackets (351, 352, 353, 354) each comprise giynelahaped portions at the top and
bottom, releasably engageable with the platformgagement portions (751, 752, 753, 754)
each comprising platform wall edges and openifige embodiments illustrated in Figures
6A and 6B show biocontainers comprising “I-” shajpeackets (451, 452, 453, 454) and
platforms each comprising bracket engagement pariiocluding slots that are open at one
end (Figure 6A shows bracket engagement portimments (851, 852, 853, 854) integral
with the platform, and Figure 6B shows bracket geegaent portions (851’, 852’, 853, 854’)

as elements separately mountable to the platform).



apparatus. Typically, the apparatus further comprises one or more of any of the following: a motor, a
pump, a drive, and a piston for rocking the platform or tray along the pivot point, e.g., along first and
second substantially horizontal pivot axes that are perpendicular to one another and have a common
center, for example, as generally illustrated in Figurer 8. In accordance with the invention, "perpendicular”
does not require a precise 90 angle; rather, the pivot axes, having a common center, can be at angles in

the range of figiag)for examRle.12AUSGRIRBRONEEV. HAWS YRhCRB MMM PTIEPHLARANERO is preferred.

[0052]The first horizontal pivot axis has a first rocking angle and the seCond horizontal pivot axis has a

second rockiRGERERECA VERERE GMBERImFaheowa B SIS 3K ISTb KAty 2@ d the second
rocking angle;ohypicakya thedrekingy(aes 2528, He3eavgeHidiigonalpuidrédurjspuhbotiegrees from
horizontal. T%?Jérﬁétab”o%g?sc&%‘r‘%'téf’nce‘;!r} S‘Qﬁ'gﬁe" be é'é%@a'&§4§.r ?Af{ﬁéeé‘r‘néﬁ’)ﬁ?n?’éﬁ‘%ha s can
also further compriSe one or more of any of the following: a control unit, a speed control valve, a heater, a
device (e.g., Rigachdmeaeh) odynammprisesawd)/ orajisielyin gabieciokicenrats{sy a sainsbafgledonitoring

and/or detectiosqae .y M PR MERIRI TRIS @ééﬁ%%r%%égé'&%%éw%%t%@éﬁ@ﬁ”’ carbon

dioxide, temperature) in the biocontainer. [0054]The rocking apparatus can be operated at any suitable

frequency, fof9eX&mmEPiP I rERGR) SOTHHISAMD BPRICABBIEZB0A 4183 (Se MMt @PeF gPedteRr My pically,
the rocking appadasais H1PosERA abacieerLesuy) of/abih AipagotHROICYRISSITY dietiens)055]A

' f ial itabl ial forming th lIs of the, bi iner.
Typically, thCHELE LAl CEFBAACE L pldghE reatina HCH AR 3 RSO SO
Preferably, tHegw495fial aise@36dToPaRANGRIE: 325kt 9AAR: dadi@Y 08 e  wall 964 d)e Winreintdhespay
compatible wiiyihe majssialeyeed (a6 BIRG RO TR RALIaRkaE IROREIA yripknpIgnaterials,

preferably polymeric plastic materials, are suitable for use in forming the brackets, and in some

embodimentd V& matEHafs aieasiRilitho/ &S Oieh GEAP 99 MR i ek SN BBRIPF PRSARRICHBANSAS

pin-shaped brackets (on side and/or bottom watld)the platform comprises bracket
engagement portions (on side and/or bottom wailtdyding openings without slots.

[0050] A variety of platforms are suitable for use in theention. Preferably, the
platform comprises a substantially rectangular bassupporting the bioreactor, and at least
two opposing side walls, e.g., comprising brackefagiement portions and/or for attaching
the bracket engagement portions. The embodimethiegblatform illustrated in Figure 2 has
four side walls, wherein two of the opposing siddlsvcomprise bracket engagement
portions. Typically, the base includes at least opening, e.g., for accommodating at least
one port associated with the bottom wall of thedaator.

[0051] Embodiments of the bioreactor and platform cande®lwith any rocking
apparatus. Typically, the apparatus further coseggrione or more of any of the following: a
motor, a pump, a drive, and a piston for rocking phatform or tray along the pivot point,
e.g., along first and second substantially horizbpivot axes that are perpendicular to one
another and have a common center, for examplegraerglly illustrated in Figure 3. In
accordance with the invention, “perpendicular’” doesrequire a precise 90° angle; rather,
the pivot axes, having a common center, can bagiésa in the range of from, for example,
about 85° to about 95°. However, an angle of@08bout 90° is preferred.

[0052] The first horizontal pivot axis has a first rockiaggle and the second horizontal
pivot axis has a second rocking angle. A variétsooking angles are suitable for the first

rocking angle and the second rocking angle. Tyiyicthe rocking angles are in the range



[0057]Preferably, the film is transparent or translucent, allowing observation of the filling and drainage of
the biocontainer, e.g., so that this can be optically controlled, and allowing observation of a reaction taking
place in the fluid in the biocontainer. [0058]Polyethylene is a highly transparent polymer material easily
processed to a film, and is readily available in gradegZontaining little or no releasables or extractables.
Thus, in some embodiments, at least the innermost layer of the biocontainers comprise polyethylene film

layers. In ong,gmbeime ol N QGG HAES ARTNHE JRTHE I ERIPSe ABRPOEARIAIRIATAGR at least

two layers of polyethylene film, more preferably, wherein the innermost layer is a polyethylene film,
followed by atgﬁy@'ﬁ?aoﬂiﬁgﬁéﬁf‘haterial, e.g., a gas barrier layer such as a barrier layer for oxygen

and/or carboqodssfide, Thkoxppdrayueneinaldayertias nalyaihyteoedlidnofagadbaiiieyrigcan be desirable
for those applications wherein preventi r minimizing.ingress of oxygen and/or carbon.dioxide into the
piocontainer OOy ARy LB VNS DRI e TR 0 B IR o materia
suitable for usedisralisataigniniyer rotRiNgoBGILS ypisaheonfuniionagt afdanedeaiedifor gy therbiocontainer

is as follows. The hinceriainenA & frlgcuriate)dpRiacsmaRtn S RIBERLAidheRiggantainer has

brackets associated with the lower portion of the biocontainer, they are engaged with the corresponding
bracket engat§fEPRERBERIBhEBPIRENRRSTM. [0061]Using the illustrative embodiment shown in Figures 1

and 2 for geregaliefereneaobkankaipakirchh b Grgrid B) ane amageshwtidrecdkeprngagement
portions 553

d 554 (Fi 2). Liquid cell cult dia is introduced into th
Biocontainer (pIELHY GG LHb LR ATR) Al Y Uee PR PR AL A EE T SN 5,
expanding thepanedises dpdratbbaedatbigtpenay bfabketsAfgsd Saedwdtipeherupper portion of the
biocontainer, gy are anaaned With {6 40U SRORAIND:BIYKE] SRRADRIMRILPRIHARS, ¥ dnFJhlatiorm once

the biocontainer is at least substantl_allyﬁyex anded (e.g., brackets 151 and 142 (Figure 1B) are engaged
with bracket FbHIBA4059 ARG 55Dy piigliretD) S|5es PaisEad HiF68 doddsecgnatairlgieife or more gas
ports arrangaggiedig @mwalhyer plastic film. Preferablhe material used for forming the sheet

material(s) of the walls of the biocontainer is @atible with the materials used for forming
the ports and brackets.

[0056] A variety of materials, preferably polymeric plasthaterials, are suitable for use
in forming the brackets, and in some embodimeh&sntaterials are similar to, or identical
to, the materials used in forming the ports.

[0057] Preferably, the film is transparent or translucatigwing observation of the

filling and drainage of the biocontainer, e.g.tlsat this can be optically controlled, and
allowing observation of a reaction taking placehie fluid in the biocontainer.

[0058] Polyethylene is a highly transparent polymer matezasily processed to a film,
and is readily available in grades containingditit no releasables or extractables. Thus, in
some embodiments, at least the innermost laydreobiocontainers comprise polyethylene
film layers. In one embodiment of a biocontainecading to the invention, the biocontainer
includes at least two layers of polyethylene filmgre preferably, wherein the innermost
layer is a polyethylene film, followed by a laydreodifferent material, e.g., a gas barrier
layer such as a barrier layer for oxygen and/do@adioxide, followed by another layer of
polyethylene film. A gas barrier layer can be desle for those applications wherein
preventing or minimizing ingress of oxygen and/arbon dioxide into the biocontainer.
[0059] Ethylene vinyl alcohol (EVOH) is one example ofrtsparent or translucent

material suitable for use as a barrier layer.



(e.g., port 72), and the temperature, pH, and dissolved oxygen can be adjusted and controlled. The
rocking apparatus is operated and the biocontainer is rocked along one or more axes, preferably, rocked
along first and second substantially horizontal pivot axes that are perpendicular to one another. Once the
desired set-points (e.g., temperature, pH, and dissolygd oxygen) are reached, cells are introduced into
the biocontainer (e.g., via a pump), typically through a port (e.g., port 84) arranged in the top wall.

[0063]Cell culperpp and BARRIRMEBRIFKRSAYGNENBE FATISHPIAGHR I LG IR WAL TRk example,

cell culture samples can be taken (e.%., via a liquid port arranged in the top wall, e.g., port 82) as desired,
e.g., in the rabi§eBNARBULR R der Biald i RIGERA 2 M%UWH@%M&?@@%@H%@%%, e.g., about

10 mL [0064adw camplasiatealoalyzpditdg ofiisiplecorainganaiocagagtityiignany one or more of the
following: cell concentrﬁtlo%rcgge\{lablIltﬁé%lél ¥he czlesﬁlreq roduct level (e.g., monoclonal antibody,

vaccine, etc.)(forﬁg?c%)& e e.g(.a,ngf'" 096 lebel AnaISY 18e € level). [0065] If appropriate, the pH level

is the biocon{&] is abisistetiedivstied oy additintne sippropridigutandiEy gerepore(ergncport 81 or
83) a”angedHFh%t@Eéﬁf%thffg@ GagiAneE) J008RLY RRPRABKA B NG RIRRE SO GHI s S £84re of the

i [ ? can be added to surgolement certain metabolites, for example,

following: glucose, amino acid( ed tc ( _ _ )
metabolites dHY By el SURHE SRS IBNERNEBis AR dRHIR)AMGURE FUPCANEHTEd in the top

wall of the fqutﬂdalﬁﬁy feroudrost ;&inc(;feﬁiﬁhu@r@ff@r@@m, @fgaga{mougg)ﬁgﬁwm @iil@e?(m%@hknogn in the art,
e.g., to prolong culture duration and i ve product titres. 14 710nce culturing has been

o etont ST AT (LA B ISR ST oSk T 58. 65 PP m the
bottom wall ghthbicorntaiter, amel thee lergaed aithdsengagiipiotithakes brasosneeyayetionstqiéhgons. The
biocontainer |[S1emavectrons KsRIAME Ay @é@éﬁm&ﬁaﬁﬁh@%ﬂ%@%@m%%Mﬂ&ef illustrate

the invention but, of course, should not be construed as in"any way limiting its scope. EXAMPI F 1
[0069]This exbiape aéhﬂfﬁsﬁtm&ﬂ%@@éh?éﬁ@‘%ﬁﬁﬁmf%@dﬂéw&?a be quickly

[0062] Gas is introduced, e.g., through one or more gés poranged in the top wall
(e.g., port 72), and the temperature, pH, and bisdamxygen can be adjusted and controlled.
The rocking apparatus is operated and the bioaueités rocked along one or more axes,
preferably, rocked along first and second substliytiorizontal pivot axes that are
perpendicular to one another. Once the desirepgaets (e.g., temperature, pH, and
dissolved oxygen) are reached, cells are introdudedhe biocontainer (e.g., via a pump),
typically through a port (e.g., port 84) arrangedhe top wall.

[0063] Cell culturing and sampling can subsequently baadout as is known in the art.
For example, cell culture samples can be taken, (gaga liquid port arranged in the top wall,
e.g., port 82) as desired, e.g., in the range ofiagvery 12 to about every 24 hours. The
sample is a suitable volume, e.g., about 10 mL.

[0064] The samples are analyzed, e.g., by determiningpandantifying any one or

more of the following: cell concentration, celatility, pH, the desired product level (e.g.,
monoclonal antibody, vaccine, etc.), metabolitelde.g., glucose level and/or lactate level).
[0065] If appropriate, the pH level is the biocontainead§usted/corrected by adding the
appropriate reagent(s) via a port (e.g., port 883rarranged in the top wall of the container.
[0066] If appropriate, a supplement (e.g., one or morta@following: glucose, amino
acid(s)) can be added to supplement certain meétabodior example, metabolites consumed
by the cells, wherein the supplement is added liguad port arranged in the top wall of the
container (e.g., port 81 or 83). Preferably, aldatth process is utilized, as is known in the

art, e.g., to prolong culture duration and imprpveduct titres.



and efficiently mixed with little splashing, wherein the biocontainer is rocked along two different rocking
angles. [0070]A 20L biocontainer having four brackets is obtained as generally shown in Figure 1, and
placed on the rockable platform of the rocking apparatus as generally shown in Figures 2 and 3. While in
the folded state (as generally shown in Figure 1A), tha brackets secured to the container near a joint
between the bottom wall and the first side wall, and secured to the container near a joint between the

bottom wall gagdhe Seepid CPIPESINFITIRWBbA ERRSRARH Wi RIS ERSRORCING lower bracket

engaging portions of the platform. [0071]The biocontainer is filled with buffer solution (phosphate buffered
solution (PBRPNYaHBRTy MR U YAABEPEIEEBMarif 2eIgRaRLN RSP BiRliAd 18 CPARMSIckets

secured to therepinainackesraageikhghyeemitrethepovlkainentea fisstride. Welk slutseeiiediso the
container near r%é')(\)/iené Prgtw en tEl% 5% \évr?él I2}1dotshe sogcond opposing side wall, are engaged with the
corresponding Upper bracket eDngaging por IORS oef({he'platform. [0072]The biocontainer is rocked at 30
rpm, with different rocking angles along the two horizontal pivot axes having a common center. Using

Figure 3 for gapgsAl refRlEnGRITIRRATRRNG AN RIS FHE fR:SitorPRc B CRELIURENR Fogle is front

to back. The long angle is rocked at about 15 from the horizontal, and the short angle is rocked at about 5
from the horiB6ANTHETBAHE AMMGYSTIEBIGIE BtARGith little splashing. The mixing time is 16 + 3
seconds. [0074]In a comparative Example, a WAVE CellbagTM (GE Healthcare Biosciences, Pittsburgh,
PA) containing buffer solution is placed on a WEXBENRx&IM (GE Healthcare 15

[0069] This example demonstrates that the contents dittentainer can be quickly
and efficiently mixed with little splashing, whengihe biocontainer is rocked along two
different rocking angles.

[0070] A 20L biocontainer having four brackets is obtdis generally shown in Figure
1, and placed on the rockable platform of the nogkipparatus as generally shown in Figures
2 and 3. While in the folded state (as generditys in Figure 1A), the brackets secured to
the container near a joint between the bottom aradl the first side wall, and secured to the
container near a joint between the bottom wall #hwedsecond opposing side wall, are
engaged with the corresponding lower bracket emgggprtions of the platform.

[0071] The biocontainer is filled with buffer solution (@phate buffered solution
(PBS)), providing an expanded biocontainer as igdigeshown in Figure 1B. The brackets
secured to the container near a joint betweeroghevall and the first side wall, and secured
to the container near a joint between the top aad the second opposing side wall, are
engaged with the corresponding upper bracket enggmprtions of the platform.

[0072] The biocontainer is rocked at 30 rpm, with diffdreatking angles along the two
horizontal pivot axes having a common center. gs&iigure 3 for general reference, the long
rocking angle is side to side, and the short ragkingle is front to back. The long angle is
rocked at about 15° from the horizontal, and tlertsdngle is rocked at about 5° from the
horizontal.

[0073] The mixing is vigorous but with little splashinhe mixing time is 16 8
seconds.

[0074] In a comparative Example, a WAVE Cellbag™ (GE Hezdte Biosciences,
Pittsburgh, PA) containing buffer solution is pldam a WAVE Mixer™ (GE Healthcare



Biosciences, Pittsburgh, PA) and operated at 42 rpm, rocking the bag at a maximum of 10.4. There is
splashing of the fluid, and the mixing time is 98 + 9 seconds. EXAMPI F 2 [0075]This example
demonstrates that the contents of the biocontainer can be quickly and efficiently mixed with little
splashing, wherein the biocontainer is rocked along o similar rocking angles along the two horizontal
pivot axes having a common center. [0076]A 20L biocontainer having four brackets is obtained as

generally Sh%&mﬁi&geﬁﬁ%ﬁ?ﬁﬁ? AhdtBpdRekaRIeAIaMGAh NS Sk IRthaRPRIAI W 26 generally

shown in Figures 2 and 3. While in the folded state (as generally shown in Figure 1A), the brackets
secured to thEESRESISRIBTENIL[dM Bt the BhHBRIBAPaRSERONFS: side wall, and secured to the

container near a joint between the bottom wall and the second opposing side wall, are engaged with the
corresponding lower bracket engaging portions leX#éRilEtbrm. [0077]The biocontainer is filled with fluid,
providing an expanded biocontainer as generally shown in Figure 1B. The brackets secured to the

gontainer rr}leqo@m's])inlt bm%@rwmd@émﬁm&lg\ﬁmhéid@nmlﬂs @ﬂdctlﬁﬁﬁﬁﬂifﬁi tsam@eagmbgdper near a joint
etween the top, wall and the second opposing,side wall, are engaged with the carresponding upper
bracket enga%rlﬁgegjﬁjﬁg ¥gllj)fﬁngﬁﬁfI(I)ﬂE.ﬁdé%%gvg%\%ﬁtgiﬂg?%ﬁ‘ggkésdrg\‘f rﬁﬂﬁ%\ﬁﬁ?wherein the
long angle arsiniar shokiranashglaseatonldbeatvabloor 20 fadptistkes Havaun ta . JOOT@) Teatetixing is vigorous
but with little ‘?@hi”%@GL“&&%%‘MQ%R‘A%%%F%’&%%é?s%??btﬁﬂ%%ﬂéaﬁ%ﬂ@&ﬂ%ﬁj&ﬂ@F"e1 a

i : Jav

WAVE CellbagTM containing buffer solution is
1, and placed on the rockable platform of the nogldapparatus as generally shown in Figures

2 and 3. While in the folded state (as generditys in Figure 1A), the brackets secured to
the container near a joint between the bottom ardl the first side wall, and secured to the
container near a joint between the bottom wall #twedsecond opposing side wall, are
engaged with the corresponding lower bracket emgggortions of the platform.

[0077] The biocontainer is filled with fluid, providing axpanded biocontainer as
generally shown in Figure 1B. The brackets sectoéde container near a joint between the
top wall and the first side wall, and secured ®¢bntainer near a joint between the top wall
and the second opposing side wall, are engagedhéthorresponding upper bracket
engaging portions of the platform.

[0078] The biocontainer is rocked at 40 rpm, with whetbimlong angle and the short
angle are rocked at about 15° from the horizontal.

[0079] The mixing is vigorous but with little splashinhe k a (1/h) (oxygen mass
transfer) is 73.

[0080] In a comparative Example, a WAVE Cellbag™ contairtauffer solution is

placed on a WAVE Mixer™ and operated at 42 rpmkirgg the bag at a maximum of 10.4°.
There is splashing of the fluid, and the@K1/h) is 42 +.

[0081] All references, including publications, patent agations, and patents, cited
herein are hereby incorporated by reference tadinge extent as if each reference were
individually and specifically indicated to be inporated by reference and were set forth in
its entirety herein.

[0082] The use of the terms “a” and “an” and “the” andinreferents in the context of
describing the invention (especially in the conteixthe following claims) are to be

construed to cover both the singular and the plurdess otherwise indicated herein or



placed on a WAVE MixerTM and operated at 42 rpm, rocking the bag at a maximum of 10.4. There is
splashing of the fluid, and the ko (1/h) is 42 + 1. [0081]All references, including publications, patent
applications, and patents, cited herein are hereby incorporated by reference to the same extent as if each
reference were individually and specifically indicatedi® be incorporated by reference and were set forth in
its entirety herein. [0082]The use of the terms "a" and "an" and "the" and similar referents in the context of

describing the BT eaeqiBl b ios camiexs eldhedaligninecripgTol arkdmpe spastrued to cover

both the singular and the plural, unless otherwise indicated herein or 16 cle contradicted by context.
The terms "corApHMg’ ""r‘i%\%ee SHNSTIHRTLRE ARE M ESREEHHE RERDIRE (BRI Bie §9En-ended terms

(i.e., meanlngmm@wﬂhnguhleiss@tmmmtﬂot)eunIaesufetl‘@;m\@@@ote@nféem@ﬁwavérm@g@lgz of values herein
are merely mIendgd serve as a shor § w%d ? errln% in 'V{du%%to eact} Separe rate value falling
Redsat € 0 se

within the range, un ess therwise m&ca?e Len. and” sep parite vaeis mcorporau[ed into the
specification tdlifgtwitnie thdivadgellyniasiscol esveaise mmmm ae@m&m@cshmhec‘ammsberformed in

any suitable grdgr, HFA?&? ﬂEB?Hé’@Ee’&ﬁ&ﬁﬁ?rﬁjﬁﬁt%&%&ﬂ%é&ﬁéﬂ'}ﬁ&@Waﬂﬁﬁgﬂ%(o%omex‘ The use

of any and all examp es, or exemplary language (e.g., "such as %@owded herein, is intended merely to

better illumingRSHEGHARSTRBHCARPA RESTABR P42 ANH AHATBIRrBIN 8RS SLBpRVISELTRI IRdtEsRRIBIRIOEs
otherwise clagtmedniNe dﬁé&l&ﬁ@ﬁwtfhﬂ]@t@@w&@mm shaulsisbeycanstilestanprdcatiageaipiarpn-claimed

element as efsentlalt the pr Cﬁce Egﬁtlon [OOB%grefer E:Q mpodi entstof his invention are
described hel@9 T ﬁgtﬁg e%? &'Rh ﬁrﬁjﬂ'h Yo 371 WUPRE RGention. variations
of those prefmveujtmntamdlmmﬁmM@pmadmmammenhmmbWMWdtmyrﬁhﬁslnth&lfvaﬂajpon reading
the foregoing feseriptiqp. | s IYE ML § ee‘ﬁkahawg@m%@ar@%ﬁmgww asipRRyopriate,

and the inventors intend for the invention o be practiced otherwise than as specifically described herein.
Accordingly, HHNAVERHESSARHRIER BF RIGAHFRADIS dPBHuivalents of the subject matter recited in the

claims apperjded3peretorarpefneiiipddinanlicdie Iavedi@n%@wewnmmbmugm@fmbaaest
above-described, elements |$]all ossible varlatlons ther%ls enc asse y.the i |nve tlon unless

otherwise indieXPEdNEPAIA DI AR IRAR o8 Qi “5&9%0 Qi@ K‘ﬁ\ﬁf‘sﬁ“e

embodiments may become apparent to those of ogdakdt in the art upon reading the
foregoing description. The inventors expect sHigtisans to employ such variations as
appropriate, and the inventors intend for the iteento be practiced otherwise than as
specifically described herein. Accordingly, tmsention includes all modifications and
equivalents of the subject matter recited in tlaéncs appended hereto as permitted by
applicable law. Moreover, any combination of thewe-described elements in all possible
variations thereof is encompassed by the inventidass otherwise indicated herein or

otherwise clearly contradicted by context.



1. A biocontainer, comprising a closed container comprising a bottom wall, a top wall, first and second
opposing side walls, and third and fourth opposing side walls, the side walls being joined to the top wall
and the bottom wall; and at least two ports; wherein the biocontainer has a substantially rectangular
cuboid form, and the biocontainer further comprises &t least first and second brackets secured to the
container, wherein the first and second brackets are releasably engageable with a platform suitable for
supporting th@@@m@ ainer. 2. The biocontainer of claim 1, wherein further comprises at least third
and fourth brackets sécured to the container, wherein the third and fourth brackets are releasably
engageable with a platform suitable for supporting the biocontainer. 3. The biocontainer of claim 1 or
2, wherein the first Qrackehi%igggmgﬂég W(gﬁ' er near a joint between the top wall and the first side
wall, and the second bracket is secured to the container near a joint between the top wall and the second
opposing side wall. @ ClogeqceHRIBBhEARErISNg &ikrEof Rl s¥RthikM GaRRECHHEREPEE Ured to the
container nejicdj@dih e dnmbosianm vialoant hiadispiirdadualamnBemtpiticbracie! Bpcured to the
container near jOiI’(]jt Rgt een the potto V\fa" and the second opposing side wall. 5. The biocontainer
of any one of‘%@i f ,vaﬁﬁﬂg}v&% Sﬂéin% BREREPSPESired to the bottom wall of the container and/or
secured to opposing/kaieiwtiks Wb doatetremiesra subBtartiallyiogpimndrond thaim anditherein the first and
third bracketsgre, paghseaHRd 48R SONIATRSLIGAT Qhdisf XAtk RN hedPRvaY RaAdRe first side

wall, and near a joint between the bottom wall and the first side wall, and the second and fourth brackets
are each secWr&iet the BpriaikkreroadPjariate e eplensgpdRal8 Vi ttha RBESHD spiiméPside wall,

and near a jogpbbetweethénsiqiieamaall and the second opposing side wall. 18 7. A method of
processing a cell culture-containing fluid, the method comprising rocking a biocontainer comprising a

substantially cuboidzjshapeﬂﬁl sed contajner en A ,I%m@%ﬁll‘aﬂ%-_ (fiad aﬂ‘eo(%grﬁ%%ﬁatially horizontal

pivot axes that are perpendicular to one another, wherein the container contains at least a liquid culture

medium and ©&IIE) arRf ke rEpUBRSLIRE RTINS WHRIBHEEK And devibseraskeie ésndalraskbls secured
to the containgigagedbld memagophcdaitanle Yheipshrdinsestaingy further comprises at least third

and fourth brackets secured to the container, the brackets being engaged with the platform during
rocking. 3. The biocontainer of claim 1 or 2, wherein thetfbracket is secured to the
container near a joint between the top wall anditeeside wall, and the second bracket is

secured to the container near a joint betweerohevall and the second opposing side wall.

4. The biocontainer of claim 3, further comprisathird bracket secured to the
container near a joint between the bottom wall hiedfirst side wall, and a fourth bracket
secured to the container near a joint betweendttern wall and the second opposing side

wall.

5. The biocontainer of any one of claims 1-3, fartbomprising brackets
secured to the bottom wall of the container ansémured to opposing side walls of the

container.

6. The biocontainer of claim 2, wherein the fistldhird brackets are each
secured to the container near or at a joint betwieenop wall and the first side wall, and
near a joint between the bottom wall and the firdé wall, and the second and fourth
brackets are each secured to the container neartdogtween the top wall and the second
opposing side wall, and near a joint between thtobowall and the second opposing side

wall.



9. The method of claim 7 or 8, further comprising removing cell-containing liquid samples from the
biocontainer. 10. The method of any one of claims 7-9, further comprising adjusting pH in the
biocontainer. 11. The method of any one of claims 7-10, wherein the first horizontal pivot axis has a
first rocking angle and the second horizontal pivot axig has a second rocking angle, wherein the first
rocking angle differs from the second rocking angle. 12. The method of any one of claims 7-10,

wherein the first hoF}.Zontam?{é’m%gﬂ%@eﬁé'fﬁé%@lﬂcﬁﬂQJ@-é&%ﬂﬁn@?%@%@Hé&'&@%BWQF@XB has a

second rocking angle, wherein the fir cking angle is the same as the second rocking angle. 13.

The method of claifP$4NdRHAFOIHE RS GYRRARI NS RHBF R 'R EHP ARG A §'9RBHCRTIVIME Phge of from

about 1 to abglatfdfrigprepssiandssesmiaubstaitaiimietbratedesimal aravheisindheifirsbrocking
angle and the secon rocklﬁgrang[lﬁ are each in the .ran%emo%ﬂ;rlo a}Pout 1 té) about 15 Rse%{ggs from
W

. 0 er I the contalner contaigs uid.culture medium and ¢ ;
horizontal. °"f521he methoa of anyone O Cizime' 721 , feif the cell cutture-Con aining fluid

comprises anitheleiellsocontaieT fig thesthoa pfisasyab teast B rascpibrabketirsecoreditetigire-containing
fluid comprises igigbial cells. 19 17. The method of any one of claims 7-14, wherein the cell
culture-containing fluid comprises plant cells. 18. The method of any one of claims 7-17, further

comprising draining_at least some of the fluid from the bigcontainer, releasing the engagement between
the brackets and the platiort AR PArAB oAy e BHEL SRR A AR LGP 1< 18 R9gekanie
platform for rdtkirgne modbritainkete@eqristhtp the contatherprackets being engaged with the

platform during rocking.

9. The method of claim 7 or 8, further comprisiegoving cell-containing

liquid samples from the biocontainer.

10.  The method of any one of claims 7-9, furthenposing adjusting pH in the

biocontainer.

11.  The method of any one of claims 7-10, whene@nfirst horizontal pivot axis
has a first rocking angle and the second horizgnt@alt axis has a second rocking angle,

wherein the first rocking angle differs from thesed rocking angle.

12.  The method of any one of claims 7-10, whenenfirst horizontal pivot axis
has a first rocking angle and the second horizgitalt axis has a second rocking angle,

wherein the first rocking angle is the same as#wond rocking angle.

13. The method of claim 11, wherein the firstking angle or the second rocking

angle is in the range of from about 1 to about d§reles from horizontal.

14. The method of claim 12, wherein the firstking angle and the second

rocking angle are each in the range of from abdotdbout 15 degrees from horizontal.

15.  The method of any one of claims 7-14, whereéndell culture-containing

fluid comprises animal cells.

16.  The method of any one of claims 7-14, whereincell culture-containing

fluid comprises microbial cells.



a rockable platform suitable for receiving a substantially cuboid-shaped container, the container
comprising at least a first bracket and a second bracket secured thereto, wherein the platform includes at
least a first bracket engagement portion and a second bracket engagement portion. 20. The platform
of claim 19, wherein the platform includes at least a tgird bracket engagement portion and a fourth
bracket engagement portion, the third bracket engagement portion and the fourth bracket engagement

portion being arranged to eRgagekichRAR/OHED PERFKRLT SECYIRE A Egﬁﬁ?@%ntaini%?};- The platform

of claim 19 or 20, further comprising a heater for heating the biocontainer. 22. The platform of any one
of claims 19-B4146REMIIFERPIARE Biltket engagement portion comprises at least one slot for receiving the

first bracket, and the second bracket engagement portion comprises at least one slot for receiving the
second bracket. 18. The method of any one of claims 7-17, furtt@nprising draining at least

some of the fluid from the biocontainer, releadimg engagement between the brackets and

the platform, and removing the biocontainer from fitatform.

19.  Arockable platform for rocking a biocontaim@mprising
a rockable platform suitable for receiving a sabgtlly cuboid-shaped
container, the container comprising at least & firacket and a second bracket secured
thereto, wherein the platform includes at leastst bracket engagement portion and a

second bracket engagement portion.

20.  The platform of claim 19, wherein the platfamoludes at least a third bracket
engagement portion and a fourth bracket engagepeetion, the third bracket engagement
portion and the fourth bracket engagement porteindarranged to engage third and fourth

brackets secured to the container.

21.  The platform of claim 19 or 20, further compriga heater for heating the

biocontainer.

22.  The platform of any one of claims 19-21, whetbie first bracket engagement
portion comprises at least one slot for receivimgfirst bracket, and the second bracket

engagement portion comprises at least one sloetmiving the second bracket.



