Stirred Tank Bioreactor Cross-Referenced to Rel ated
Applications [0001] This application clains the benefit
of U S. Provisional Patent Application No.: 61/131, 640,
filed on June 11, 2008, the entire contents of which are
i ncorporated by reference herein. The present invention
relates to a di sposabfifadstahk Big@adtegnk bi oreactor. More
particularly, it relates to a stirred tank reactor
formed of a nol ded plastic having one or nore ports
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[0004] Many designs have attempted to overcome these issues by using disposable liners

in the glass or stainless tank. ,

[0005] US 6,245,555 suggests using a plastic liner that is inserted within the existing tank
to reduce the amount of cleaning and increase the level of asepticness. However, it too has many
limitations. '

[0006] The liner must conform to the inner surface of the tank in order to prevent any

discontinuity in the circulation within the device or to prevent the formation of dead spots or pockets



However wrinkles in the liner still occur and create the
above nentioned problens. Al ports are top nounted,
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features, Moreover, the rigid bow is that it can accept
the heating bl anket that is used on the glass neaning
that there is no need for an external support or heating
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connected to a gas line on the exterior portion of the body.



[0015] It is a further object of the present invention
to provide a bioreactor having one or nore ports
wherein the one or nore ports of the body are connected
to Luer fittings. [0016] It is an object to provide a
bi oreactor having a stirrer shaft with one or nore
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below.| EW. [0021] Figures 4A -C show alternative stirring
nmechani sms of the present invention in cross-sectional
view. [0022] Figure 5 shows an alternative enbodi nent of
the body of the p vention in perspective view.
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of Cc |
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of Figure 11 in perspective view. Detail ed Description
of the Invention

[0022] Figure 5 shows an alternative embodiment of the body of the present invention in

perspective view.

[0023] Figure 6 shows one embodiment of the top according to the present invention in

perspective view.

[0024] Figures 7A-C show one type of fitting and its manner of attachment to one type of

| port of the present invention in perspective view.

[0025] Figure 8 shows an alterative embodiment of the present invention.



[0030] Figure 1 shows an enbodi nent of the present
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is conprised of several legs 6 (in this enbodi nent 3

| egs al t hough one continuous leg or 2 large |legs or

nore than 3 |l egs can al so be used) and a support rim 8.

As r; {26

1019220 Fule SanbiRpmeRofRcitar fie 8 LRINRBISHRBRTHeRlaR
perspeptivea@ivng  when the bioreactor 2 is filled and in the

stand 4. [00311 Dependi ng upon the type of circulation

systen1used the stand 4 may al so support the drive

27 'F@Ui‘e]@ sﬁ@% dhB @MBadirhet oFtH@bd%tbm‘b‘f‘{hé‘blofé%ctﬁpé%B@?ﬂlw tBthe

mhlch typi cal is a stirrer or paddle assenbly 14

presant InVeﬂﬁiQﬂ ld@@épq g\@dﬂq\'\h greater detail later. In this

ol e, S R Bt oC e ERRR kAP oS e

bottohhﬂ? t%@l@rebﬁtoﬂéhoﬁvhm anure)r (Eatcérdmg 7 tm/prswﬂahwntlcﬂf INEerQ&ctlve view,
(although 3 are shown alternative nunbers nay

o K8¢d] Figer&t1arsb@Ns§h&biors§cth@bﬂeurﬁ 40 eangeatad t fhetbaseffigpreatidn
may be formed on the top 16 or support rim38
pers;%elaﬁ’vgl}deglgrt the drive nmechanism 12. As shown the drive

mechani sm 12 hasDetaiieddiescripfiontditie Inveationbe attached to the

AT B b T T P
a staM‘G)ll fihigklid abmprisé@bilseverdl Q%@B ﬂﬂﬁ% éMUéHlﬁ@ﬁFﬂéqskéﬁﬁdﬁg%né‘éﬁtuﬂféus

interior spacelnto robes and
leg 002 laege lepswr were then 3tlegs cem als@ba:used aAfl @ SuppOrt bt Apahownatma lggs 6

mey GRBFAPE sl BSY 15l e FRUBRL PR B Rop B

wherQtaé islea@r® istille® andift teastangliown) or - by a clanp, such as a
band cl anp or Ladjsh or TriClover cla CEE mat ed t hr eads
es

on[00BH Depsyding upandhe tprigf cooulaiprisysiea usekiBe siand & mayaleq &ippor
the db\%%elégﬁﬁ’gﬁ ‘F% ﬁag @t@o@éﬁ}/%}é@@%&%éf %pﬂ%mg}ﬁ%mﬁ%'ic% s QEUrFePGr

paddmashembw 14rasawlrhmtewibeld ingreatzp datail later. In&ht{s parGQdar @rlnbodmdry ’@2
dnvethrr??z;hg%gl ' §>r @récf enal lt@i pﬁwe&gﬁfé@é@eﬂ ﬁtg%pggwe rtgp|> ¥6 ofrtt?em
bme@ét&f ?dg%@{/éfal féﬁ?{é ’fnglﬂwg?@m &8 Qﬁdv&n%ﬁémﬁﬂ@ ﬁ@mbe?sgm %ed { bfee

a circul ar design whic
featumtsmzhc aStmduohngéquclﬁ (neighgwm erd the tkerreaydie fdymed esthe top 16 or support
tern |ve

, h be I I f

im & e 8R be e aesbli 4 B8 sifimbe e BrFRH2 NS0 et

can béfattach%d ftﬁh@stﬁﬂeﬁa’sﬁex@%\n@@latéﬁ‘ﬁbrélh TRhdr@tandy dafibB aéddvielien of the
e made of two or nore pieces of plastic that are

deS'@ééB@bede@éQ siwibwerkequeloyelheat , gl ue, or gaskets (not

R e L
otherafevioas of éha bjoreastor are atidast batuaum eorﬁalrdael Yb@l Htoqy?mis bealdblyiattached to
astic s

t f or med )
the t&nﬁsfﬁlgﬁ% béﬁv mfﬁé@a@%?ﬁqa s#eh a% ruubagr gpshet %@é\fé:ﬁfmgﬁes?@wn) or
by a B8, SAET dsSa Bad BIBRp SRR oPEICRVer clamp, mated threads on the top 16 and

body 22 and the like. Alternatively, they may be sealed by adhesives or heat sealing of the top 16

to the body 22 or formed together in one piece such as in a rotomolding apparatus.



the liquidlair level. Also notice that the port(s) such
as 32 a may termnate in a hose barb or other

connective feature if desired. [00361 Also fornmed in the
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provi de gases to the body's interior. A plastic frit
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P 'shown). Preferably one or nore o-rings in the

pomoa@@eef@fhww ST M P& Iof PE bodyhe PR 4Pcaoh h@% below
rom&gg;qgf@eelntegrlty of the seal within the body

the nggnal fepigiaes edevphofdipigreastost i rrer 14 and a retai nment

oS SRR o PR oL b5 2t N, 4her 7 B pyyed o
prowdélgéstes fahd ball's inteios Afastiocfolesachata Pmmlcwpsbosimadbrane or
s sk NGRS b e T AL e
prowﬂé‘{P\eQged'%s%%és'}fe?retdhﬁ}?'rr{éﬂ\?er yé§ P&{ 8dan tﬁ% tdp"@ n%% uéed B8R0 a

e I nt or ~or
tube $rapentende tigwreotd dheb batly isrprcmdb therggs sUFiply. A«gmsbmal,ajsh alfrn ot geramic

t t
stonwtsm?%ﬁeiméwalit%ﬁ%e{ew G S e PR et 4B and e Show an

al {oenaFguress éﬁ\@ﬁé g Blofeﬁctér"ﬁwﬂhttbd 16%dnd Jef}dy 22”595!@&1 B each other and the
odi ment , gas_sup 'ine is built Into

stlrr"!gtmed'\arsr@hdamtplaa@ ﬂ'hféflf!g anign is fasmed ofcalah@w(ta\dtmaprm@ree

g B P ko BB A8 Bl A1

mecivanismi 2rfisot smwm% Prdlerablf trictor MORY GHiNge inth@pet 30¢ aidwfoen@@ment of
metal filter 52 to create the desired bubble size. Gas

the Sé?ﬁ 4l withpytsomprpmising theripteaigrof iesed viitin g body Fort  30a. ne
o B ARSI Pt S2 by SEFTeA oy Pl
body| QQSThenetalgmelgaskléﬂ lecdidd amdabldsa fmtlam-of thegbaftaeo’dhatﬂﬁrshdddoes not
t 48 t t
becoP B A5 i SRS, Seseae i 5seh g0 ol bulof BTN v 451 S
Figuf@ARdTHeké fanes éar?d%qncﬂﬂé@%t@f% rﬁ?f‘r‘]sgﬁgcg é)i’thh 'BdeaZZ'Hﬁﬁ @ﬂ@ﬁoeouﬂﬁard

conprom se t elntegrltyo I'n"use
into the iptesorrar they may b sparateiit addgxbafter melding.dihe ivartes 43 belpn Mlmctély)w

4 and h tral 44 to th tlet 46 i
and i@ St M BB iRl 4 01w of the body
2210042 Gthdles BB @R € shovparralteMafvetialigtiontirrér 14t IR éhid @bolifnent,

with sonme of the various port configurations and stzl es
the gamsupphyfiee ip uils inf the stirmershefs éO phe skaft40ihay @ Rellowsentrabhore 4

f
o RS oL BRIV, B PR PGB AL IR s Do
46 whielt magcdntainesitit; céramic stone or sintered metal filter 52 to create the desired bubble
size. Gas enters the bore 44 through gas port 48 in port 30a. One or more gas conduits 54 connect

the inner portion of the port 30a with the bore 44. One or more, in this instance 2 gaskets 56 such



threaded to create a liquid tight seal. (0044] Figures
7A- C show anot her portffitting style. The fitting 31 as
shown in Figure 7C has cam|lock 33. This cam | ock mates
with a mating cam |l ock holder 35 in the port 30 (Figure
7B). The fitting 31 is inserted into port 30 by first
[ m
a5 o-igs 8 el 3P ah /B i s polt 6 [ iz i nflih i
port 48rald intt thé bate ﬂbthrouglaa concturt(si mndainesr rotrpscape todhechtmespheneat e

compsq%nseftﬁ%h@br‘ltiﬁéﬁﬁ G 18 sl TN 5T 2Ry BB Bt P

I
ol USSR A5 126 B AL O i g

volurrwofthebmd),(ﬁz ocated on the outer surface of the body 14.

| oA Faie sorate SiBaRRntr kIR WA shReonfl Moty Br,

| conﬂgiﬁé?loﬁ’sf anidRfyRes [ e PDssiR withlige ﬁr@sﬁbnﬁﬁvdnt’tﬁrp Foraiahsié portd0a may be
2 'which can hold the various tubes of the

a scr@w@?e@ﬂsiyh ohporightg ahich e gaserdiad tinerar proe With@atgking mating threads is
threa@%léég%%lagigui@@t%éﬁ)e clips 202 are fornmed on an outer

op 16 although if desired sone or all
of [0044¢ Figuray 7A-8lshow beotiar bavtitirg stye. Theefitling3d ras Showingie Bigare 7C

nas Aok 331 TSmO AELSs B Aana FRSLIS TAEESRl Teog Jdugey8)
The f{ﬁﬁ@ ‘§t1 E)s Fl)ns%géd l%?)?Oft B S? fﬁ'élaatl?érﬁng}qtﬁ@é’an%&%@@ bftRé flt'tu?gsi?1 Withe &n

ernatively; e separ
openiay 85 .ofteaipdol30nik Istthdnqmmed glpwmnﬂrd/mdroﬂated dh nidg overrthegctanerampﬁi

desi ed., Likew.s or .al t he ports, 30b' and
and t@’ﬁl‘i‘a e E@Qﬁe%@%n {?‘h@ h{e(l)qi eﬁg%%ffth%%ﬂnb@ as shown rat her
t h 045% Fig@ﬁé’ SF%ﬁé\kssar'ﬁé?te@létl\)eléﬁfbo&lM@lﬂ of thé b#e@éiﬁ in@&ntism mwpdrélmg a
ure cam | ock Figure 7 or other types of

magrfem mixergw1 witaie tiesbediy Hedruem rematety diomcrnagneticective) 0 prategfon the

in the art. Tubes attached to a hose
outerk?gl? %?E%dd 1éuch as 30b' can have tie waps, connectors

s U[Ob46}$|gurbf9%ﬁ@N§ auaiinatig t6sSHEUD eGRBrtibh Sthatahowt i ﬂgure 6 |n

devi cés or can be adhered to the hose barb to keep

that at {pgetone ar pere pertiensehthaiapn Suncaeeraiasjube cinsA07 which gan heigfthe

vt e S50 ol A e 500881 s i
202 dréftmezionvan outenedge 206 eﬁhdtoB 16 bithotdh idesinddsdmemnal] ofithest reayd
of usi ng%o ‘%he sta

also logr atiggried o {pp dpREF atﬂfjage Pfﬁheefgp 5\% %\Tﬂ - it w&%leé §8§°53'8%ﬂtfgunr
clips gﬂ)é 4 Ehdmlaﬂlﬁdﬁgﬁﬁlo% drab Hﬁagbé’ Ehge&% tp?gﬂa%gl? ﬁfe%a?’c\ﬁhélde%(?éjs

separ at e or mred and out er
part ofétel to;ﬁtﬁélAHnmdilveiys they nray be senmielylgjtachesidiy\mﬁtbomrtn'lgdsoh\gantirondlng

or o et R SR LGB PP 2 O ok e o Sose

barb@asbéhb\hﬁ)fé‘ttﬁﬂfﬁﬁt‘i’édrev?é&ts%b M uek [L}/Ré:fltws Qs %Hown'ﬁli‘ Biglitk 8F RAFIHEXS of
IS placed into the support he ocklng t abs 206

Figuref7 or dtberdypes offittings élscus@ﬂdl belp@ang n@mrg@wlwsedm by ene af ewlicarygkill in
the art.efl i)es ﬁfcéche%%o a Rose barb fitting such as 30b’ can have tie wraps, connectors such as
those taught by US2008/0284163A1 or other devices or can be adhered to the hose barb to keep

the tubes in place even when under any pressure that may occur in the system.



the support 210. This secures the bioreactor 2 to the
support 210 so that the bioreactor 2 is held wupright in
a secure manner as shown in Figure 12. Additionally, if
desired, one or nore open slots 212 can be forned in
the support 210 so that any tubing or other features

t eo47eNy@ad0 showsfan alterhdiiee bdmlomrp@mon 28 ofZhenblesadtdre to that shown
bi or eact or and support are mated can be accommp ed
Igé\le has two

in Figies Aduln thiserredimedt '”SE?%QWSHQ thegtand R Jh#, thl‘?@ Quighwa
or moﬁ gile\‘égébﬁl {826 or faﬁrg ﬁﬁrfgrtéﬁé%@gﬁ%r ﬁ\BME@aﬁd&; c tR%f thERVREbuter

be ot s such as cam and cam | oc
wall 28046 brseparaely farsied andnatiacired tothe botonpautdr \Aarhmﬂobunieas lsy heat bonding,
c{i Sccﬁr?gf)q?d above. The |l ocking feature allows the end user
solveqthop dU8he base frombow and recycle easily since

t "{9048%8 |dcﬁn5?fébs [ dffh'étb@ﬁdm %Mtéera‘lI b4 ﬁh‘tbttd‘éo?regﬂ%)ﬁdu

t hus does not need be sterilized. [0049] Flttlngs
features1208 of @ boitompsuppet 2)?0 shown in rfwreaﬁdThammea@r t$,placed intasbe support

210 o, e i ol 2R o ESER TR i 2 e by ol bRt aeRS Yos of

the supROPTISTHIS scRlies YRl biordadRVR tohélsuphért 210\ fitfst the BidRRetoP2 B held
septunms for sanpling ?also cal led piercable needle -

upright &r @ sprurednaRBe 3 shayni Figyra1d.cAddisiarally, M@eﬁlreﬁeonewn@pwew@ts
212 c%ui geefo d']n‘?fhe s%%ﬁ Z#rgﬁthgattang%w p%ﬁh%%ﬂjr&n t ektFﬁd Gt From the
I'Ng

bioreactor iZeNhyn thé bmaptanarﬂ&upmctd‘e mated/ednbe dé’d:mﬁode&d withaut mfnoval or

1] bl | i ch
pinchig, 3 S0 bl Hog SRRHPIER 204, O ahdversig S R P s TRV et
be otﬁér A& &ch gs gﬁ@g@f@e Rah ?o% he@ry 5336338 v soﬁ‘n)éloPlgé porfemtediments

resins an uoropo yners, acryl
discuseet] abavey H’hcclocku@ feeture altbws dipcdng iserdq reproley/the badedroanshow! and

R HES DR G RS S s 88

be stérmfegpht hal ates (PET); polyvinyl chlorides,. chlorinated
inyl chlorides, ABS and its alloys and bl ends,
5‘&1 Bittingsssuck eeampatssion fitfiugsyaad fpe weld hose barb ged pipmibeeads,

o B DA Rl A

compBREnisedré whlEkrewa Bt the Dcﬂ/bbsnafnﬁedtdw l5@5tfims taoémmngpmlse balled and
copol ynmers thereof and netal | ocene genera

piercapig @p@plgpprﬁg checkjop olharvaivesanstheslke g quger typeor not; Luer Lok®
flttlngg,gigg I%aﬁgér és}ﬁ r%dgﬂyés?@ﬁatbb%ﬁj rﬁaftmﬁ@ltﬁ/tﬁ%@éd ona R}Qnehgkﬁ c&{\panles

renes
such amdalhmﬁlastmﬂncbsﬁmr&@@lmfCdlchadcsarre poI ymer or di fferent

po s, as desired, 0052 i kew se, the pol S nma

D clOBHES1eBiE ppGera maieh 5t b 165 0b R Podelde bitare ot
. . S r I
o 7 HERESe, 16005 IR nd b RS RSN G
methadn;éic sife amh¢dpelymersxpmhrsuldmeemgiy@lsmsdnhomasapolwwdaumbmrms,or

t om portion t

polsfy e op uelergides 131ons b erip A Y Serpnaize P ER. Sotiny
chlorides, chlorinated polyvinyl chlorides, ABS and its alloys and blends, polyolefins, preferably
polyethylenes such as linear low density polyethylene, low density polyethylene, high density
polyethylene, and uitrahigh molecular weight polyethylene and copolymers thereof, polypropylene
and copolymers thereof and metallocene generated polyolefins.



[ 0053] Most of the bioreactors of the present invention
are injection nolded, but they can be rotofornmed in the
case that a jacketed body is required or unique featured
are added which are best acconplished via rotonol ding
techni ques. [0054] An additional advantage to a nol ded
or [0051 Pebfdret peigmers astpolyolbindyin partidulen boljetttenegardtheic ool i ng
bl ankets can be ezr\sHy attached to them [0055] In
copo%mgrétpoygtyrep%awciar OEsi gned as desired, preferably

D
t el06%2) hikéwisg, the palymenslrm@be 3learto:) rendfrgd emloaihyl opaqqugILghb 1.
. The, b i s, e e
mpeqgRsey, s 1BinG ogscie Briak Peimerble Biiess tfetered el s dss b

hmlteB‘Rf thé sadé nelsad] 'tﬂégorféﬁﬁay%e Bﬁfcﬁ s@éﬁnb@ of RRadERslor the b&BM portion to
dewal | "~ and nore preferably with one or nore ports

deteqt thewgr@us paremetersiofibasiquid withinghe ijréaCtQIel ow t he anti ci pat ed

or BT VBRtcr g lserdid 8 Brebdiy B0 RB st ROl e B
be rotﬁmmdﬁﬁ ltrtéi oage @Bt jackated Doty iS faguitlR® b higik fdatupert ai@bdded which are
contain flash or be closed off by a thin plastic |ayer

best@%amplﬁ%étarp@m@neéﬁﬁbwwsi n order to open up the ports.
P@S@ﬁ Gofal \Zan@gégd”z?@@?ﬂ cﬁﬂgﬁ rp@eagﬁaéﬁef)goz/ iR HRGting or

er no
coohragbiﬂrxketscantm qakiyatiachadith thefali ng port fittings in place in

7 ObBAHlCoreaiEh Ry s o destel ey A e Tl open

fim oﬁ@éi@[ﬂér S|deW§H eltéing B nwardIPRAThE HﬁranQ fenﬁihﬁlﬁp irf é%@ﬁb‘é@ @ﬁttom |

caps, ? tubeS attached to the ports ornmed wt
as shlawe # Emreb flhe b¢dyg§sprafamblv made bﬂmldaedealaanqwcmwodyetytme, one

orefePjydfth S0 " hRUR ke borefiifhng o™l PSSR iyl

and ridre pretérabianith@hé ormaré gértseforﬁiéafntthé&dd\niéll e 1b R Bslovpine antlmpated

retai ned within hub 50. The top 16 is then seal ed

liquidfairdevelo diye topis serarately mplded wig '@mepvg alpof ity desiigd m@tbelgwpidﬁ@m ‘
place per iq \hﬁ a é@%ﬁ% th@ﬁmfl Q&%Aﬂgé’d?\ta‘imsﬁ e c%fsed)&ﬂﬁ)ec} tﬂ]ﬁd

1 ONn ue C one oOr
plastlp ﬂaybrelsat maqu b@badmeubdamddae@b;md up thefpodts: édtematlvbly Sastdisomssed

The c osed bioreactor is then steril
abovp s s 12K oo et o) DICHITS hales 1 SBaBpoRae s aatadsin
port s I la%éﬁ']r laliid &L%nﬁ@ny different techni ques. The nost
%? d'b '

y radiation especially ganma and to a
| e6%A] Cepa wnlu as \taaows Luenrfittings mdud|mg1thteladed caps) burivesed septamny
robes  are not

I d t

coveB U Foudeby A TR o s BB et gars

formédam1hlhb§e/bart{ mﬁ}@&bn&mehwe ar@kmqo the oh@oMﬁ&e gases such as
ene oxide. In this type of sterilization, one

c 0[9%@7 ] ti ysed; the stirear swop«dh tr@petler (sk4diglingeredintethgaert 3t thertem
16 ar{dqﬁ@B’o?toh\ fﬁ]E Qﬁgftt4|5?s éeﬂfe?erd ARG re?JmetdIWthm hub 50. The top 16 is then sealed

to the body 22 such as by the clips 24 or by heat sealing or adhesive.
[0058] Depending upon the type of probe and the sterilization technique chosen, one or
more of the probes may be added and sealed in place at this time.

(0059] The closed bioreactor is then sterilized, packaged and sent to the user.
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bi oreactor. This may be a dedicated port(s) or it may
then be used for another purpose such as a drain or
l'iquid/air nmovenment. [0062] Alternatively, the device
may be sterilized by autoclaving with steam and
preferably super heated steam and pressure. In this

e ﬁmﬁ)dﬂ)]rfﬁé! bloreactuﬁﬂﬁy bersrilizet byvmanyt drffer@mvmqlbe Tt ﬁ@@ﬁ common
be . a usefw addi ti on ’o one of the ports

woulg 99 by [edigtingesneciallsgamma andde  fesger pen) ngdaradiaionin .thlét Qf@bod'ment
mangérggkgsa?é‘s aﬁp ?‘% gt%blé’ Hd \ﬁ&ﬁlﬂ%@{l o Q{%Sagéé%al? a§se bleki G e

} etc are at devi ce at the
bioreapiprr ai thei userts faoditt s. The device is fill ed with nedia to a

o T enlRe ool o Soses b en ity By B Wil  Siseton

one tRRMBe thelVBftfls PHRAE s«?gly%ﬁe @B ah$theR FE'r'ﬂbVe lt ﬁorﬁ %hntéﬂ%\/ biARs -
At | east one port bel ow t he | evel of

biorsiagtple T hisgey bg @(mqatewéﬂ Aeaditanay denthe usaﬂé@rcasdthen nurposeh@uch asa

grown, be it plant, animal cell ( CHO or
draq&@ﬁl@d@ 6@8?& nst ance) virus, yeast nol d or bacteria

('S (0DB2]adtermativel9) the dewted nialp e btemlzecdbyl SitocRVing wittegtexth &rdichreferably
aj r/ gases and | i quids noved into or out of the device in

supej healgthRigam and Sresgie. iR Bisyembpdiient: entnpksnpwn)ithemaee the 9@%]
Wou,@%ggrs@u@y(y,ﬁo? ?W?tdffﬁﬁﬁﬁ%@‘)sﬁzzs may be harvested either

aw n ving the cells behind, or
i n[G06E Tihe sibada devmmsaplaced fthic thelstand erdthe aribes a:anpeatwresdortau

i t he
iouic, GRS, Sarbe e, £hs e ndihio e e iRt Teuamoop AP e K g iled
with FfRYih €Ra @dfed IWofﬁﬁ@y Fdﬂl/a‘irhﬁeﬁa@@&dﬂﬁéﬂﬁﬁe@%@wfm%reftﬁg bp &6 is

processing. Additionally, wth the vast nunb
attachedhiolthehody watlwvaaéeadcﬁpme af gas astiecagemandresuch devices 2At least one

f usi ' r. . K ich snall amounts of cells or
portgi{glbg@\gggl Vgﬁogbgtmt%@cﬁg\gmved on a continual basis for
f u00B&The Fregia fsthdiGseudtdl vith theltRganRnl t6 ba\grown, rbetitipfant:i @Nm@l&:ell
conti nue to grow and nmake the desired product

(CH%@@&%@"@%@@%@ \drug, yapt eeld or hectatiaysusk as k. ‘-‘@I‘)a‘inﬁﬁ& hatn@us
CIrcugalteégl aég Qlﬂﬁ%%%: gﬁhﬁﬁﬁﬁé‘%%’d m@%ﬁjoqt BEind Sé(/iﬁ%% é’%ﬁn%r f egfge/ctlvew grow

) en di spos proper such
theaultmeme:datl on. 11 d ai rrB What |s cI ai med 1) A

mgg&f . %@ﬁ? ﬁklj{lgé gsrrg@'ek@grg g&gelger&ﬁgd%@@ﬁe liquid,
Ieavnﬁ%ﬂ‘é 8 b@ﬁl‘?d3 oPifm tHa nﬂ’étaf\%é y §ﬁ1'e%§ﬂs%ged q'o%‘rl}p‘ﬂﬁecﬂtﬁl?ééﬁ er the

nsi sti ng sem - ast OUSI ng
desmdpnodlg:t by elthpr remalirg tb@d;us amﬁherﬁdpwmgélmnhordumwmg trtehsn thedy
or,. s gac e

cevigk ke s S i BP BB e iroBREng, A licTaaih o Ve
numbér of &lalPREPaRs 6t dodB use the device to run a perfusion reactor in which small
amounts of cells or expressed product is removed on a continual basis for further processing while
the cells within the device continue to grow and make the desired product.

[0066] Once the process is completed the device is drained and all connections removed |

and the device ports are sealed. It is then disposed of properly such as by incineration.
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with the interior of the housing, the one or nore ports
having a cap to isolate the interior space of the body
fromthe environnment. 2) The bioreactor of claim1l
wherein the one or nore ports are nolded into the top
and body. 3) The bioreactor of claim1 wherein the one
or nore ports are nol ded ingf.the top and body and at
| east one port in the body A | evel bel ow a [iquidlair
i n\Refieg8me®f the housing. 4) The bioreactor of claiml
wherein there are two or nore ports and at |east one
poilk i s nbbigeactPiipiruttiag Hermenting oaprpessaing & eipmagsomprising: a
l'i qui d/ ai g Lk ; ' ) '
of "ol ai m TebFIFE] Heppbip s iidahiak BEa ppstd sd o 285
Snd t he bcmﬁyi]:sﬁrglsaf sens-6gio acd rﬁﬁﬂblasﬂc,eﬁid housing.hatig dfop and a body
I or eact or clajm1 further conprjsing a stirrer shaft
i £ one. el eath ldlhe SORTADR BN Blerwr e Ags o
housi ng. j i héDai i dosd Ng
st 1 er e R HeBOBAEAREIR ot Ehlehg o 160 oAl
t he body with thériatehonef thedousing, be ateadrmongypaats iraingea icep to isolate

conponent ,whi.ch interacts wth, a netic drive | ocated
out si de .o{‘hf’ '%‘?E'Pr spgfﬁ %@?rROdW(SOT W@ e%@?"%{}t' a |l ocation

supst ant i @hd Bloregtarbf cdim t vhbleR tREREHRRF mbre poRSIE ARIed Mo thé'@p
stirrer shaft. 8) The bioreactor of claiml further

conpri si ng'&Pody.i rrer shaft with one or nore paddles

mognt ed wirt . ' .
exPEnd ng At of i 1 Ahelshq 610t ik dotFrs Bidhd o he op
and bei ngand epdy end at (glastiopie parbih éhd body 4tladevpidretow ddiguidiaie interface

nor e gaskegs. 12 9) The bioreactor of claim1l wherein
the body PHPERAYERI-a port adjacent a portion of the body

f anf hest frﬁé)drar&&?orbﬁb?anﬁwvh&@m & hre hdJ drin@?d pdris @RA Sifkeast 8
udes an air diffu

i nc . ser. 10) The bioreactor of claiml
wher ei n t pert ibowided intol toallensly at plevel belely a tauitfairintedace iobthe busing.

t he, bod rt.hest fromthe t d t he. t farth

{8 the Tom el 1 e e tescr i ey 304 e,
sel ect ed badymas &§SecardstfessiPpaitsst i ng plastic, ceram c and
metal frits. 11) The bioreactor of claim1l wherein the

bofly i ncl Terstjoraagies ot claim|! urhat coppwia g Wirerghaft with one or more
paddles mounted within the body of the housing.

7) The bioreactor of claim 1 further comprising a stirrer shaft with one or more
paddies mounted within the body of the housing and containing a magnetic
component which interacts with a magnetic drive located outside off but
adjacent to the body at a location substantially parallel to the magnetic
component of the stirrer shat. |

8) The bioreactor of claim 1 further comprising a stirrer shaft with one or more
paddles mounted within the body of the housing, the shaft extending through
the top of the housing through a port and being liquid tightly sealed in the port
by one or more gaskets.
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the body farthest fromthe top and the port farthest
fromthe top includes an air diffuser on the interior
of the body, the diffuser being fornmed of a frit

sel ected fromthe group consisting plastic, ceramc and
metal kits and the port being connected to a gas line

on9t he exif?erv%&éacﬂ)ﬁ) 5¢ Ell 1‘3J eklﬁqh%)&gz lnclé@goa:p[g)ﬂ gg‘.a%n?gg&g&n of

C| aim erern y I nc acen

por tion ofhe bbdgﬁfartmdtyfrofrﬁhé fopatd the port fahieest fegmn e tbptitvtudpoar air
farthest fromthe top includes an air .diffuser nol ded
into the fif4S8Fi or of the body, the diffuser being formed

of 1(2 frity, dét%r@&ﬁd?@f ddiRTwWhBR; n%é’l&b‘ay %Igel X Jioﬂgadﬁbéfﬁég&tlon of

ceram c an tal kits and t e por onnect e

a gas | i nthe bodytfartheebétosrtheiop pndthe port faftheshieonbibe yop incBideT areair
bi oreactor..of claim1 rein t body incl udes, a por.t
i acont _d3s B o7 st e gtoimtecn it s Codrge an
and the pgefg figrthest fromthe top includes an air '

di ffuser selectively retained to the interior of the

bodl), t heTlhs higrerntar obrlaimd wheteinde bagy inaludesi a posterdieeant a perfienaf

and °tno. DEPOLEMeSoBl kbl FEPAThA orlE ToidiebSan

exterior gifiuser emtheteritveof thedwdy, thédifflise? bbingformestt g frivbelected
claim1l wherein the one or nore ports of the

dy are
each confieeihedrqug cenststingRiastic éﬁf@E‘tCé’ﬂd met?mrftswég H¥edap being
consi stin [ 15) The
bi or eact o?onﬁ%ctéﬁ@%r%gélﬁﬁﬁhog?rge%[éﬂ%rg%gfégoﬁﬁé%gj e ports of
t hé2)body anesbiereadtor otalaméMemlrtthe lodf includesc mtdadjaoent aportian of

devi ce se| ect fr t r consj a.check

Val ve anaihs bediatengoitls Bh dles A labtsh oo Be b itHucer 2 4
1 wher ei ngitrlr ﬁﬂl@eﬂhto%nﬁerﬂf?bﬁtﬁe Bdd tth@dlﬁ%@?/ba’ﬂgﬁforﬁ@ﬁ Bf a frit
connected to a fitting contain a septumfor

sanpl i ng, seleotasldomehd gmuqcﬁoesmﬂngglasttcmeram@anﬂmetalrfms askite port

13" nogal ARG Batlh bh R <R PadSTY Rl "

pi ¢3)ci ng Thedtibrestdr of dimt Qvhickeh th@@ddy m@mdés aport ard]aeent @@brtion of
~ portion belng connected to a tube wh in turn

connect edthedodyfadhestifion theiep éﬂ‘ﬁ@? porifpytheﬁhigonbthg ﬁ%’d@ﬂ@ﬁs @t air
|
o 1At 6 RB gPFE B BB

sanpl i ng, ofa fritsefdtied from thelgmuplcuglstlmmﬂaﬂemmamc anumetabfﬂtﬂ aad
[ ortion ang a rear portio the

nosdl o habieRgt BEREonGEIToA ke e A g SrelmpoRen p1iEY

fropt por q’hé’ﬁ]orb&tdr'&facléu‘ﬁqrwhereln the one or more ports of the body are each
connected to fittings selected from the group consisting of Luer fittings and
hose barbs.

15) The bioreactor of claim 1 wherein the one or more ports of the body are each
connected to a fitting and contain a device selected from the group consisting
of a check valve and a sampling device.

16) The bioreactor of claim 1 wherein the one or more ports of the body are each
connected to a fitting and contain a septum for sampling, a needle for piercing

the septum, the needle having a front piercing portion and a rear portion, the
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portion, the rear portion being connected to a tube
which in turn is connected to a sanple container
wherein the container is selected fromthe group

consi sting bags and syringes. 18) The bi oreactor of
claiml wherein there is nore than one port and at | east

one po”r&éég\lﬁ%ﬁ\'}il M&f?hﬁ{éﬁhﬁmﬁingﬁt %he de%inggﬁlﬁ)tm%n%%%ar

of claim ere ere |I's nor an ‘one port and at

| east oneportpaythe manpaiiondeing pemacted tera tybreothéchvimrnes cornketed to
probe is selected fromthe group consisting of pH,

t enper at U7 BAMRE OOBINGed oxygen, |actose concentration and

pregsur e. TiRGordd®r B i AGhereindhe Gledk Mork doks SfIRS body are each
conprising a stirrer shaft wth one or nore paddles

mount ed véonhgotedttna fitfagigndebntain @ septumifor gamplng . nesdlaifai pigroing

of "t he oty s e el Fid 3 BREnandGion e 8 ppAaf e
shaft. 21jecdle®almg s KsH6w Rimed rur@ing o thef pigréifgeiont poriuni t6 thegear

a an inpeller having a magnetic coupling conponent
bei ng noulfrtien, e fear prrigndehs ggnnested taa tues yﬂ]lqhgn Fus gonnected to

of “the boy i SAERE A AESthat®, BRcel i 4R il Bfihing

t he i npel bags amd $yhingest he body. 22) The bi oreactor of
claim1l erein the top has one or nore tube clips

2t Biched THEpQrsrstor SR 1 (Hheret areis ciedk ap8e ppfiend atleast one
bi or eact Og?orfﬁconl‘é‘nﬁb'ﬁbr%m@léﬁﬁr%é? an outer wall of a bottom
portion of the ousi ng has two or nore | ocking tabs and
f ut@her cohehidreactoy ofclaim 4mdheteinbangis manethem omecnod and eldéastione
featurestr}ta i nt eract t ab

housi ng- ¢ 1 HBRES ARASTBRETIS Wiereih 56 ofnls TERCGAop oghRup
and secur gngBiHgf pH, ¥émperature, dissolved oxygen, lactose concentration and
pressure,

20) The bioreactor of claim 1 further comprising a stirrer shaft with one or more
paddles mounted within the body of the housing and a retainment hub located
at a bottom surface of the interior space of the body for retaining a lower end of
the stirrer shaft.

21)  The bioreactor of claim 1 further comprising a an impeller having a magnetic
coupling component being mounted within the body of the housing and a
magnetic drive component located on an outside surface of the body adjacent
the impeller for remotely driving the impeller within the body.

22) The bioreactor of claim 1 wherein the top has one or more tube clips attached
to the top of the bioreactor.

23) The bioreactor of claim 1 wherein an outer wall of a bottom portion of the
housing has two or more locking tabs and further comprising a stand having
two or more locking features that interact with the locking tabs of the housing to

hold the housing in the stand in an upright and secure manner.
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