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*159159* Multiple bio-reactor device *Q0862*—
Technical field The present invention relates to a
A

mul ti ple bio-reactor device according 5 to t mewu
preanble of claim1. Prior art The devel opnent

optim zation of bio-processes that are used, for »isoso
exanpl e, in pharnmaceutical industry, food technol ogy
AP sl indne e £ e RN
particular, large nunbers of fermentations nee [

carried out under various reaction and culture ms I um
@mﬂ]ﬂ_&mﬁﬂdnd i f necessary, various clones have to

test ed roa his end rel
Jhe G Mvenfonostafia REB RGP didrsa8es Hgyi<E according
@nnbsyb@nﬂﬂ@ngpubahe1re 15 actors al though this is
very time-consunm ng and cost-intensive due to the
| arge number of trials that are usually required. By
it f\9ggeries of simultaneously perforned tests a
consrader abl e accel - eration and cost saving can be
adte deedloquentrpadembtnmmdta)n:on\bﬂamupronebseﬁﬂhapar@wed for
and this is also known b¥gthe t through put

r
FHGRIE . 4R Shagmaciical vstrueg?%ge ROIAGYWP [Thother indus-
Qngm‘l@ﬁis QQ@&N}‘/ ré§ufitBd aF@HPeﬂ?Jrl i $¢e stightheh U fHlErous parame-

carousel systens wth rotatable sanple carriers and
vars. dosparnpieudar, rigrgaa mmsnehﬁmmmyatﬂ:@wscreeed Eradreplcasried out

are, descri bed n us 3 816 R 2,25

ynges V@i@‘éﬁq&eig'%“ 68 %@?“ ?qigWébSP ﬁ %685 if necessary,
VaRfouRNEId n@Rkath e $o %Vté‘s%daﬂetraattlcﬁvélt@ﬁbr%af&f tPAls end relies
al l el exam nation and optim zation of bio-reactions

@Sy S teprtieity QOHdUﬁHDQ|l@ﬁblldtrﬁbrét&_ﬁﬂ%ﬁl@lésl@ralbewprﬁate re-

oyt 0 00 A Bt e o

thae narge nesibewgoﬁ/\trtdistthatlarémwallya&mlpmd| on on a
| ower platform and/or

By using series of simultaneously performed tests a considerable accel-
eration and cost saving can be achieved as compared to the conventional
approach, and this is also known by the term "high throughput bioproc-

essing". Appropriate devices are known in chemical analytics and com-

prise, in particular, carousel systems with rotatable sample carriers and
various operating arms and measuring devices. Examples are described
in US 3,788,816, FR 2,258,625, US 4,170,625 and US 5,358,691.

However, the above mentioned analysis devices are not suitable for par-
allel examination and optimization of bio-reactions under monoseptic
conditions. The devices described in US 3,788,816, FR 2,258,625, US
4,170,625 and US 5,358,691 each comprise a plurality of sample con-
tainers resting with their lower base portion on a lower platform and/or

hanging with their upper collar portion on an upper support, with the up-
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hanging wth their upper collar portion on an upper

support, with the up -2- per openings of the

cont ai ners bei ng open. Thus, the various containers

are easily accessible for varigus operating el enents

such as transfer pi- pettes and the Iike. Al though a

foil-like cover for a group of containers is

described in FR 2,258,625 with reference to Fig. 20, .

iReri apeymng sxofpthisr eentaineeh beitg opansddrus,dhe vArbpugeontainers
, ki . C i, d - ' .

08 A5 po ROSHO foP LobDBs U PR Bifen b0 os yaptor o

tpettdopndRbie- likdeAlthoaghUsT6il-5&8, &ddeviiorha gebep exfasritainers is

Fig. 15 descrihes a chanmber with controlled air

#@S@éﬂh%@ﬂm ?B%&%&@%é \(‘;’Hﬁoﬁetf?’éﬁﬁc%ﬁﬁh‘sﬁ_ﬂgs?_ﬁg'tdsrcﬁilﬁta protec-
Itih F&Wrﬁn?‘gbh %@ls‘t'éfiddré.yTWé actiRl Bafanh '(Tfe('h%; containers re-
however, a parallel ope a

/ a 10 tion of seve
mjwreseemoval ofidiee foildnvardealto ralloye ent appowanch ficonghe top. Fur-

n- _not li,shed. Arelated muliiple .
fgrmese: O BeiriBorcnibasloidiel ' 5i's! 5P Seonpagsa chamber
Tiien deitaRl TP ER dtpeamPand it mpdrakére2E 6 AR EoMiprisifg a rotat-
m ni aturized bio- 15 reactors. The various
bng-table withsatMuraly ofr sametercantginersughwegped parallel opera-
I ] Su . : @i r t Q.
ARGEPESE VB hBIRbeP LALE TG FRRA-ERE GindiEns can-
megie acsonplistsindi ng m ni aturiza- tion of the
devices to be inserted for handling and anal ysis of
the reac- tion mxtures, which ultimately results in a
eReIhel RlItRIe W16 RAROPUEYRD R 96E3HAY iR198%, 673,532 B2.
Moreover, an I nportant di sadvantage of m croreactors
dthe Hevidendooprisas abevdtrabdke amanpemerdrvdhrb@spedctsrized bio-

t hat, are-inport.ant f.or | arge scal e, biaqreactjons do
J8ectdlve TR VarPus ipHerciots Hialsof afe drimed. Y drajan-shaped
2bcessestin kesgpputtaplate, Whep@int £goh aeactdl has & adREné ©f about
the effects of stirring reaction solutions, which

SdbrpaSeer small apacbe ol omest ramdreasi exirespasdiyyg miniaturiza-

S P 7% R eq 1 By Pelfelt By BB R BRp R fline reac-

- itirontirtidrekewhiah ildhrereBUESE 1A it BaekatittPoRlofIHEl Bossible

to volunme and various rheol ogi c variables have com 30
Precep§ing stansent values to those in a |aboratory
reactor and even nore so

Moreover, an important disadvantage of microreactors of the kind de-
scribed above is that certain aspects that are important for large scale
bioreactions do not have any effect in a microreactor and, therefore,
cannot be simulated. In particular, this relates to the effects of stirring
reaction solutions, which encompasses a transformation of mechanical
energy into heat and is not an issue in a microreactor. The small dimen-
sions of a microreactor also imply that important key variables such as
the ratio of surface to volume and various rheologic variables have com-
pletely different values to those in a laboratory reactor and even more so

to those in a production reactor.
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to those in a production reactor. -3- Description of

the invention It is an object of the present invention

to provide an inproved nmultiple bio-reactor device

that overcomes the di sadvantages of prior art. 5 This

object is achieved by the device defined in claim1.

The device according to the present invention

i&gorlses a. urality of reaction vessels and further
HRLN ! OBf reactor segments. A reaction

Versgh @t¥€cﬂbf kiea Pre9BAt R torY 65 RbvRNaRanfstoveddmultiple

to each 10 reactor segnent in a nediumtight suspended

paerieactemdewicer badiavareomps tee disadiantageseeicprion art.

unit. Moreover, the device of the present inven- tion

conprises a plurality of processing stations for

dais Yobjgcoiy aphieded bgtherdslipe e dih staips 1Wi t hin

each reaction unit, i.e. with the reaction vesse

and/or the supply vessels of each reactor segnent.

Rd Bey Y ch&ﬁiiﬁgttkﬂatth%r pfEHht iﬁ@@n%ﬂst?c%g%ig%s a plurality of

bringing each reattor segnment to a re- speCtive

peactonivesseist@inahfuthei cemprises afdohalityaaft mractegsegments. A

FegetBonesselandnt e ot SURRIDxpeSst CaRS sactre to each
?ﬁgﬁﬁﬂ* sé@Hdhedn @ﬁ&ﬁbﬁ?ﬁggg??ugbén@%}ﬂ: @l%naféqpiﬁé R9ofeBaid to-

preseny |nventyon al | or para .per- ]
aethanéerningaa geactiont ynisf Msireopebciédesdsvicehef Hig present inven-

SR o4 g Ml RIS AN o Bogring owt pred.

teantried pyesssdingnstepksRithireeathsewetian gnippl.¥. with the reaction
vessels. The latter are intended, in particular, for

veessl gngdier e supply ¥epsaisaohAachiredcte segmedd e usthermore,

. . f to . oot
et el i prg R AP HIRNE G bEabir ¥ment to a re-
spective pryessing statien mrodgetveareaa Eacks peaxttovesegment com-
processing .station or .vice.versa, only o unit is ,
PR ar puieBbiscoBiat uft RBOhndteds §hlesgine Feaction ves-
RePe@Rispa ¢t tid Aictiddsegnidnt lokatd@dHbrgabove.
construction with various reactor segments is
advant ageous with 30 regard to searching and

o . £ . <

THREUEVIE, BOESHdThg (BRne Bt nyPRRBH A Fup 0t gPEfe per-
fephanegwsfta phitality of bio-processes. Thereby, each reaction unit

takes the function of an individual bio-reactor device that comprises a
reaction vessel and also one or several supply vessels. The latter are
intended, in particular, for the storage of culture media and also for
bases and acids in order to set a desired pH value in the reaction mix-
ture. By virtue of the fact that each reactor segment can be brought to a
respective processing station or vice-versa, only one unit is required for
each one of the various types of processing stations. Moreover, the
modular construction with various reactor segments is advantageous with
regard to searching and repairing possible malfunctions, because a dam-

aged reactor segment can be replaced with an identical replacement unit.
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-4- By virtue of the fact that each reactor segnment is
provided with a steriliz- able domain that enconpasses
at | east the reaction vessel and part of the reaction
segnent | ocated thereabove, a_hioreaction can be
carried out in each reaction vessel under individua
nmonoseptic conditions. In 5 particular, a
cross-contam nati on between the various reaction

s yitue of dherfachiivaideach Aaaamra‘fg@mgnérh@@aoquswdih a steriliz-

AR R 4 BB B o o

bherrealctlbﬁobegjml‘enﬂ@mtem theraabsgeaaebi@reaction can be carried
rectangular shaped units and coul d be arranged in one

Ut roRelie’ vessaevederiindividyahmeonagentic eenditions. In
?‘a‘?%gﬁé}c% Wdds-cGhed apeléir{;ﬁgl\ﬂgéw ﬂer alrg&?%?%égtlon vessels

nments are sector-s t oget
smmsbaravcadeg toroidal reactor table. Mreover, it is
particul arly ad- vantageous if, in accordance with
claim 3, the processing stations are arranged

AV artalgeodisoert odi ments Jf tASiiAvehtibAtreedstiRedtiAlhe. depend-
wherein re- actor segnments and processing stations can

wntiaigst to each ot her by a rotation about the
central axis. It is convenient, but not nmandatory to
20 provide a reactor table that is rotatable about the

derrirdipbxitherindieiduahagacpreadghsats @batcﬁbb&eallzed for exam-
processing stations. Depending on the function of the

A @ﬁoﬁ%arsr%@eﬁaﬁgu@raﬁh@md unitssandreouldrbmgerngsd in one
e Rkl bilaked adb@eved rt‘%%tédvbdtaﬁggtﬁgﬂksmaéégg@mce with

vari ous ESItI ons of a reactor se
alainhe, rtbeandb,héuahtmbtmerstegaxﬁemﬁsealrmbebtﬁr%haped and together

2Tt 2bRlar G Forclo it PP s s iisnpartioutarty ad-
Ranedgéous e ikneydbrdaviceesithandirh I8, xhal ;b@@%s%up@rsaéﬂ'@hs are
processing on a |aboratory scale with react or

worangedstar-fke ayoundoa semntratiayismof tbéfﬁaﬁ?é‘éobt%blér mdierein re-
? m&tgfaﬁ(ﬁ;gr{)’{:é’ ﬁﬁgdﬁ%t@?\@téeﬂp%’e gfht to?’gaéﬁ] other by
par a

ar, can rea S cleani ng sta
caatotbmhl aost tie cantrahaxss.dtiis icoatvienie st aiutomt mandatory to

fplrlolvwgasrteéa}ltcltc())rntabé}g Ihg(t)(l:sulrgtta\ltggIesg%gh(t)rt]hg%%n%rsal axis rather than
providing rotatable processing stations. Depending on the function of the
individual processing stations, these are arranged to be moved in a radial
direction in order to reach various positions of a reactor segment. As a
result of the rotatable embodiment of the multiple bio-reactor device, a
substantially more space-saving construction can be achieved as com-
pared to the known devices, and this allows a parallel processing on a

laboratory scale with a reactor volume of e.g. about 0.5 L.

Claim 4 defines preferred embodiments of the processing stations, which,
in particular, can be realized as cleaning station, as calibration station,

as sterilization station, as filling station, as inoculation station and as
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-5- sanpling station. The cleaning station all ows

appl ying appropriate clean- ing agents to conponents

of the reactor device and, in particular, to the

reaction vessels that need to.le cl eaned. Such

cl eani ng processes are well known from | aboratory

technology and are al so terned as Cl P pro 5 cedures
a |brat Qn st at

S RliBAATOho T Eas PBRIAS SHAUe ailoBeL ARG ERbropiate clean-

QRY é@%t's)’tooéomfp%%nl% MNehe rEBetSt 86VideZand! IrPPartlcular to the
station is used for sterilization of parts of

weactioacyesselsvthat need tochdadeaned ebyich eleandig pracesses are

P ko otn TE0RFAEFY LeRn RS 3758 455 bfinstf 88T 1P pro-

\mﬂﬁrbs (@‘ng& tCranlAg tiarPiseene M hevchlibpateh Gtatiyn |s mtended
repared nedia conponents. In an anal o- gous way,

|fﬁ6&@|“§f%ﬂ”|<%f RE&dopes and @ﬁé*p@a"wrﬁfc@mr. RIi9 ST - tTm@ steriliza-
I stati ol g%@ﬁ%‘r%’?e?’ﬁfﬁﬁbﬁ qf\r’ﬁlﬁ%@o‘? tH@rBIBUr%a‘c]tor device in-

operating nodes are possl articular
rteadEdcﬂhe\refxﬂelvmerblm thlei snig| pnqdéaathycacmavedrwmb\smrheated wa-

BR.fram. Ja Bk siétish plowd tind B3 tn ik pssets of a reac-

QbP'%%gnTé‘ﬁt ﬁ/ﬂﬁpﬂ)r‘é%'lo%l@té%drﬁd%@@f@bbﬁﬁ&?@nﬁsorln an analo-
anal ySis of the reaction mxtures that are present in

tgaus way itha inesstiomitdusetfopaiutemated lpacuiaimraof the indi-

rojﬁ‘@é %gﬂgl’?gpg rw\}i(%‘r%éﬁ‘?}@i orq?nﬁbgg&g?c;g ng%tﬁég are possible. In

qﬁmlcwar @mmmﬂogg@élrsaof tHeomulBpiy BRS-reaé®iri dévi¥e can be
and so on. ainms 5 to 10 define preferred

énﬁeal%ﬁt\wtafth@ﬁ@rneaa%e QE GRS @actmweasﬁbla igoculated with
q a‘ff%r%nt%ner ?ﬁ%té){(mgﬁﬂﬁeﬁta\tlbﬁ |§%§Fﬁ& @?é’@rfé} analysrs of

segnent |ayers stac top of wher e
tthe rieaditivindoaxtusegitbat arayresest av t:hepreacdenl ‘wastsiels and com-

mlled.grooyes,and/ or barehol and/ or.
Rrlr R meieudn a8haiRhE Rofbidhfarcthe ARLSRIRBLGR.e! biotecn-
qaﬂagncaégNmteaangeanébks sncﬁ%oasﬁaaaleaéhbhy RidB<R céncentra-
nunber of |ower segnent |ayers are made of stainless

diam| enzfBAErAativyeandyad enform part of the ster-

ilizable domain. According to claim7, the channel

system conprises a ring line for supplying gases from
LClatmisr Bilto i1 definerpredenredtembbeimedty iofl the reactor segments.

According to claim 5, each reactor segment is formed of several segment
layers stacked on top of each other, wherein the individual segment lay-
ers are provided with milled grooves and/or boreholes and/or isolation
devices that form a channel system for liquids and/or gases. Advanta-
geously, in accordance with claim 6, a number of lower segment layers
are made of stainless steel, wherein these layers form part of the ster-
ilizable domain. According to claim 7, the channel system comprises a
ring line for supplying gases from a central injection point to the individ-
ual reactor segments. Advantageously, the ring line is also sterilizable.

According to claim 8, each reactor segment is provided with pneumati-
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30 ual reactor segnents. Advantageously, the ring line
is also sterilizable. According to claim8, each
reactor segnent is provided with pneumati -6- cally
operated val ves, each valve cogperating with at | east
one corre- spondi ng contact portion of a segnent |ayer
acting as valve seat. In this way a very conpact

SR e R0 el R ooBan Valv Brediaerance wiHaleast ene corre-
&fpRdingtSrRBBTE portibAdfa §@§ﬁﬁer¥tqazw aetihy 49%alve seat. In this
i ndi vidual building units and is thus advantageous

MRY Bheey ﬁ@ﬁmacmuqvg\séruqtr@ ehthe ameans fer gas and liquids distri-

'%Lﬁhcfr??%%%%%bl&\?ed %Ym?dﬂ ?g gadvdrgpﬁé:%‘?fe%znﬁeterms of the

hé val ves a

rmmre@ﬁw@mthalmvmjalMunm@@rurﬁtsgﬁﬁﬂtls|tﬁMsrai1vantageous
formng,.a distrjbu-_tion systemfor sup

ply
6Pé§’§%rq"i'@d‘sé?’ﬁ'”&°famﬁ gatirg faultiple biadaaGiarigeyise. Advanta-
Js‘?i/l IMcESRi e Rith Egmeéa GalvedCard S?r%tr&fed within the
egnen owe 0

conprises three ayers nmade
sreactrbresegsmeas\és acmpnberlmg la)pzaraégmeablaayejs fonrmingfa)distribu-
onductl on fof gg)e s and ses ntent ed for ? .
I, 8¥ptaIR TOhSYP PSo‘H&SSHﬁ'& af A @6%‘?%@ ¢ medium

ffoHconeiRAling AMEaIVBSEFBF exXbwiple, Radht rlaaictaf gegh%/md&ﬂnpnses
for housi ng and handling the valves and al so

dheee iower bayers madg ﬁgsbalnlesebﬁs@@mommmm@mawﬁhmble do-

30881 o ol Br 35 B B a AR o i Pospecrive
eoteactidres, arvdit hﬁtﬂﬂrod;l@rlﬂlfpris@sofo@rfumﬁér I@Wf@rﬁ m&ge™t alumi-
rocklnghp05|t|on respectively, 20, appl y|n and

MrBdbAhgra Rfﬁéllﬁm%ﬁ for BPE§§\Q@”dr’h%IHHUTQ algfepBdralso for
t(ﬁgtr,gd}g}?? Bgdl;rﬁn,‘rp ait.S connected to at Ieast one
e

pl unger enment such a way that the plunger
el enment in one of the two rocki ng positions forms a

h
T, OB b ) LS00y ot
RAG U datirtd @6 WHchhRItH Vaive comipiRett AebcRm@PRfeber that

the two rocking positions. In this way, it is possible
@y abrogging lnﬁaatfir@ma@p 3 GesoNderpcking wasiten, respectively, by

%(ﬁ%ly%bgﬁant%f%?&ﬁb :5]%?‘1 Jn?gﬁgg)tré¥§urye re?ﬁg‘&gb/égﬁullﬁérem the

exi b |ty concernin
deskigy m‘embbembannebte&y&b anlbast ahepllinyet lkdement in such a

I?A‘;Jlan)(/jltﬁatgthe p}uhneger{'uelzltelnﬁ)l et !%' 8n<raeo C%e two rocking positions forms a
medium-tight closure with the corresponding contact portion and that the
plunger element releases the medium-tight closure when it is in the other
one of the two rocking positions. In this way, it is possible to realize in
particular so-called 3/2-way and 2/2-way valve couplings, respectively,
which results in a substantial flexibility concerning the specific design of
the channel system but also for the handling of the multiple bio-reactor

device.
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device. 30 -7- Advantageously, in accordance with
claim1ll, the bio-reactor device is provided with
tube-like load cells, wherein each load cell forns a
me- diumtight connection betwgen the reactor segnent
and a reaction vessel or supply vessel secured
thereto. This allows recording of the vessel 5 weight

B BBl PO T BB Py i i
phaviiddowRtheddEanke i 188ddelld)avhéldihhacrlshdl @@l rms a me-

procedures. Moreover, the bio-process can be tracked
gilem-Hahteresaegtiani heiwaermthe reaotarrsegiaeatisndl ageaction vessel

%?I%dbgﬁyi\)%s“sle?is@c%? §3BrdBAGHIL A '?Pécé)ﬁiﬂ{;ﬁé’fgtﬁgg\r/essel

I'east” one steril'izabl'e Couplimng un
Maaiglbt meaiom?aldapbirm sddmbm!tigae ireteevalnor egealinocd gontinuous
su vesse rranged at said reactor segnent an .
m?g'g’éé@ IRtuED atf '§@W&PW%ﬁg%'ﬂnl?lﬁe?'éQ@dU8,m%ﬁ%r apding d>6f! the filling
: . | Lt ai .
SREOACLHATORIIANELL 15ADAR, L MALPBReSL o e Bcked anc
balbrcedugragmetricdlly.t he processing stations at the

i ndi vi dual vessels can be performed under sterile
conditions if re- quired. It is particularly

\tREtaAEBBdIMERt diefinertr SRIMGE1 Hddttéd dfot edrhént is provided
coupling unit conprises a ball valve that in its open

path et deash eae starilizable aauplingywnitin oeder pageima connection

BRIRBEN 2 [0aPuPh oftel U ARGR AN AERRREE i SPid raptor

seghtent ahdra peaeegdiag dtatidni aigahgedethereabosel sherein said
sanpl i n,% tubes and the like can be |owered into the )
genagction aptinaaldysadm hednaitaned starie; dnjthis way, the required

>¢ q . ! ot or. ! ) .
SR LS5 RGOl tHAh RIP1d %@f&ﬂrlé@ﬁhfggct?%oﬁ%%ésﬁﬁé Aations at

respecy[ve stlrrlng devi ce for eac C vessg
Hae individual Ygs selstambeoperfoemeleu rddodierdet calrditions if re-

in.claiml rdin which..the stirring deyice.

b OB BardriRintl S%eafing el i 15 Abokiabe kY Efaip 15 the
\Woluplidgstihit 'domBp EpeS RABER valvaneatin isisife®pdsit®on clears a
reaction vessel and also a toroidal stator nenber
substrptialbyveriiealopassiagreharneln TVus allows for good access from

the processing stations to the vessels arranged thereunder so that, for
example, handling fingers, sensors, sampling tubes and the like can be

lowered into the vessels.

In the embodiment of claim 14 it is envisioned that the bio-reactor device
comprises a respective stirring device for each reaction vessel. Particu-
larly advantageous is the embodiment defined in claim 15, according to
which the stirring device comprises a hangingly supported rotor member
provided with a stirring appendage arranged inside of the reaction vessel
and also a toroidal stator member arranged outside of the reaction ves-
sel, the rotor member and the stirring appendage having a central axial

opening. In particular, together with the emhodiment of claim 13, this al-
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30 sel, the rotor nenber and the stirring appendage

having a central axial opening. In particular,

together with the enbodi nent of claim 13, this al -8-

| ows unhi ndered access to the.gentral part of a

reaction mxture. A fur- ther advantage is that the

| oner portion of the reaction vessel is not hin- dered
arran net rrers or the

ext i and
ToE B0 B, REPehu Bl bakf B e Yes bari mix e A fur-
dﬁé%umaln@@g@ﬁsttnm @H@mwsﬁ pﬁxﬁaﬁloﬁhefreta*&.dmvs%ép@ not hin-

be desCribed in nore detail by reference to
diemdri@s extgrinatlysaiganged miagnet sdirresst opthe bike- amzda&lnm is sub-

AU R RORRBBSHRIE 420 Tk of PFig. 10 Ih top. vi ew

15 Fig. 3 a reactor segment of a further multiple

bi o-reactor device, partially equipped, in
gecrRtion af thei drawingse react or segment of Fig.

i 46, F
Exd gl B U6 bS8 SR SR M mdle Mt profgrence t
dheumamwingsseslictatshastied to a load cell, in

| ongi tudi nal section view, 25 Fig. 7 a driving group

of a stirring device, in longitudinal section view,

friig. 18 a préemmt.pré HR-Vé€actiop démgét H\dbe?épé&ﬁié Qew;

Vi ew, 30--F|g 9 the valve of Fig. 8,

per spective view, shown fromthe | ower vaI ve si de;

Fig. 2 a simplified representation of the device of Fig. 1, in top
view;
Fig. 3 a reactor segment of a further muitiple bio-reactor device,

partially equipped, in perspective view;

Fig. 4 the reactor segment of Fig. 3, in a vertical central section
view;

Fig. 5 a section of Fig. 4, in magnified representation;

Fig. 6 a supply vessel attached to a load cell, in longitudinal section
view;

Fig. 7 a driving group of a stirring device, in longitudinal section
view;

Fig. 8 a pneumatic valve, in longitudinal section view;
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Fig. 10 a section of four |ower sector plates in the
region of a 3/2- 5 way valve, in |ongitudinal section
view, Fig. 11 a segnent of the section of Fig. 10, in
top view, Fig. 12 a coupling _synbol for the 3/2-way
val ve; 10 Fig. 13 a coupling synbol for a 2/2-way
valve; Fig. 14 a schematic tube |ines and
dgstrurrenta |on (Rdg %‘ew of the 1lines and val ves

IBafged i i @VedH kg B.iiRtRareREEHVE igW. spoWRfipm the lower
lines; Fig Iling station wi thout | ateral
cover, in s"uaége\%‘.'%v Fig. 16 the filling station of
Fi g 15, in perspect|ve view. 20 Fig. 17 a schematic

) f th tati f Fi 15: Fig. .18
gDl o' Seelinna iz il hettor pfhisrs Thael Biuiag of a 3/2-
schematic RlayhvaWefindlofpRfiluinhl S8csdmbi®n; Fig. 20 a

schematic R Vview of a sterilization station; Fig 21
a schematic R view of an inoculation station;

ﬁ*' 1ﬁ/§d23 g?g@%ﬁk/&n g%ﬁég%ff@ggtl Oﬁn ?‘éét\)rlr%}”tl pl e

bi o-reactor device shown in Figs. 1 and 2 is arranged

on a frams 2 made of beamprofiles, which supports a
IFloger 21 at f%PﬁP@"ﬁHoSYdﬁbohfﬂféﬂ‘ep3e?rW@ran% VeA toroi dal
reactor table 8 that is substantially horizon 5 tally
arranged is |ocated between the two platforns 4 and 6.

Trig. NSact ora cbapling&yimbbdbforeal 262-v82y ivdéve;i cal ,
sect or - shaped reactor segnents 10, 10a, 10b, etc.,

and each reactor segnent is intended to have a

rEgchiqon  vweggRbmiditithd RS WHY Instegddintatlda (R vIdR of the
attached thereto in a nme- diumtight suspended nmanner.

As shown, ilingsaando@lves arramyed iR & sectosgvitio intarfaces to ex-
10, tha 1qgrn§ltl?ne§ ogether formthe reactor table 8

with arin

Fig. 15 a filling station without lateral cover, in side view;
Fig. 16 the filling station of Fig. 15, in perspective view:

Fig. 17 a schematic Rl view of the filling station of Fig. 15;

Fig. 18 a schematic RI view of a cleaning station;
Fig. 19 a schematic Rl view of a calibration station;
Fig. 20 a schematic Rl view of a sterilization station;
Fig. 21 a schematic RI view of an inoculation station;

Fig. 22 a schematic RI view of a sampling station.
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shaped section that has an internal dianeter DI and an
external dianeter Da. The reactor table 8 can be
rotated about the central vertical axis A by actuator
nmeans not shown here, preferablhy-by neans of a stepper
nmotor, and it can be positioned in any rotationa
position. In the exanple shown 15 here the approxi mate

ring sifze is D % hcm andtDa 175 cm the frame 2
uBde8,BF carying autingdghtiod = 170, LhG L et ght

of h& ot pPét Bio FERcHEH @oviee, shdwen bhq=|g§aqtékﬁd @ei‘él éﬁanged on a
conpri ses eight processing stations 20 16a,

feame13enadefof lzmjnam@fli@ﬁ whigh au@par%aaé@wef,tpéatfprmé and an

RO R B i M S S0BERB)BE oty noricon

staaylarna;ngee ialoeagedbatwaentthe tumppratfcrﬂna% Hoamnd &. Te reactor

h I
J6RTE Bz Pamadal 35, g bleal (sagtmmnanacmadtor aaments 10,
URRET 1 O 28 {0r GhE &4¢h F@é’@o@%egjrﬁéﬁfs é"’lrﬁtﬁnﬁed to have a reaction

corr'espondi Ng upper coup e respect

nessel tié asddmensupply UdsselsObia end, 14b raatagelrubdmumreto in a me-
t he pr.ocessin tion. For. this purpos ac

P BRE RNkl 18 hngr e Halighit PE*ieuRr: ihEiG: 2'the seq-
trAign€ée 30! 40 aD ML SN eb §é thleir FBPm 1B refdtor €h46te mer\ a ring
rotation of the reactor table 8 about its central

shaped pactipadhat basaan ynwﬂabfi@metﬁr Roanti external diameter
Dorhe t88eRaRbIER b HeiAaldl At RIher e fotlet axis A by

mgnamr meahk ndhshowoclesiss, Nore$é_iblpns, s@wyNns 6L aastepper motor,
ni ng Etatlon 16a,. a calibration station 16b, a

Ftl ¢amPeoRoSitignesnimary retaianall pegjtionadn she epgmple shown
améjreltq’m% aagfbilﬁgﬁlélr%é QLS taD, Y93 fim affl DY SFBLA9he frame

stations The construction and function

& hakea iemgtw andla yidtbeskahgut 280i onsard @ beighs of about 240
scribed further hereinbel ow. The construction

p‘imhci pl e of the individual reactor segnents of a

further multiple bi o-reactor device is explained with
referenceto Figs. 3 to 5. In contrast to the device
d\ﬂom@\ser thadioTeacter deyiceoroR@giass sigddtProgessing stations

Leggled r°1 é’§ 264! RBEY 18 ! oyl 16AYhaT YrR! ¥rr¥RGEA! star-like
around the central axis A. As will be described in more detail hereinbe-
low, the individual processing stations are arranged above the upper
platform 6. In general, each processing station comprises a lower con-
nection that projects through a recess of the upper platform 6 and coop-
erates with a corresponding upper coupling point of the respective reac-
tor segment 10, 10a, 10b, etc, arranged under the processing station. For
this purpose, each one of said reactor segments can be brought to each
one of the desired processing stations 16a, 16b, etc. by a rotation of the
reactor table 8 about its central axis A in order to carry out predeter-
mined processing steps on the reaction vessel 12 and/or the supply ves-

sels 14a and 14b of the respective reactor segment.
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segnent 10 shown here, a reaction vessel 12 - for
exanple, a glass ves- sel with a reactor volune of 600
nmL and a working volume of 200 to 400 nL - and four
supply vessel s 14a, 14b, 1l4c apd-14d - for exanple,
glass vessels with a volunme of 120 nL each - are
attached in a suspended 15 manner. The reactor segnment

Jhst BB g B MOaRCrP BPHER = ninltin YetieR, Lo agiibration
ptatieas 16i8aa swrbnimqbd%@amﬁelabf twtoammthﬁa%%%l 188&nd 16e,
four upper plates 18d, 18e, and gpmﬂ e of

aruifiafiatiog aiagemfefdan%twmaaraeuag|sta aisnteg @pd 16h. The
té?)%stm’cqrorfgﬁagﬁwhcgitonz ﬁfq ﬁ}cﬁ{nlﬂ Iptré ggsﬁ‘\%l é’t%‘ct cémare de-

and chann ogethe

alcribetefurtioer peseinbeiswl i qui ds. I n particul ar, the
steel structure fornmed of the | owest three plates 18a,
18b and 18c conprises a sterilizable channel system

'Trhé’EGﬁétrh%tl%Hp;E’rllb{c%?ét%z t@@qnbl\ﬁ‘dué'l' A dt8r SBEments ofda further

i ndi vi dual vessel's raln or to renobve gases
Imql!iipdle bi¢ rre@ctdred e widievisdeneh | avresd alith refmpaceltm#lgs 3to5.In

t t f t he er nost
FRSu Bt Tt GhVIBLAY Eids 1REN a7 ey feiGtORREDRRGRtecTE in-
ttéﬁdléd'tbetﬁe 2 uappe 8 ariemdinyte RILrad Sp 1§ VNS els EAL tRe reactor
channel éSt emfor the distribution of pressurized

Fegment dPanawndarae apieanton vessell 1es foo examele, a glass ves-
6T Gt borddttaPUBRAHE! #E0G ML SR § é&éﬁé%‘éﬂgﬁ%t 4t 300 to 400

our connection —groups that™ ar
lmpberarmllg@sr slippheve sselsi Dttta Stgpentc aHy The aRFaniahele, glass

I res urize rovi ded via tubes (not -
Su%@ﬁﬁiw hp@a\'d% HE& Pgﬁg méd ch s|aigptached 4p gegugpended
tthenhecerné rEQ@tJr@ég%/r@%nt?@gHﬁﬂ%def'seéUe@{js@W §ﬁé’;57éd plate

the central axis reover e reactor segnent
|eéelmec§\ts d¢dacked lonvtan oealacbast@@genammenoﬁysremlqwﬂn plates

oy BHE 8 mialfs 7 5piniSs 516 000 KL uBpec piates 18, 18e,

tﬂ&@tdﬂBg maﬁ@s@ﬁamﬁﬁmmﬂnﬁ\é defscrisd®im mare detall hereinbelow,
particular, in Fig in each passage OBenlng

ttherleyegstwct%@ heasgspa pluiratithobmaprass 20 aNd Chaaeels 22 that
| I

APEAR S el o S8R e fhes 101 bakel BRI SR particutar,

lthe steahgrudtureoformend s@pipeidowest tlard plitesi18a,d8bH adnd 18c

%%n%r?ggse% étlga?lhza%le channel system in order to supply gases and lig-
uids to the individual vessels or to drain or to remove gases and liquids
from the individual vessels, respectively. The aluminum structure formed
of the uppermost four plates 18d, 18e, 18f and 18g firstly serves to hold
the valves 20 and secondly contains a non-sterile channel system for the
distribution of pressurized air for operating the pneumatics valves 20.
The access to the pressurized air system is provided via four connection
groups 21 that are arranged at the upper edges of the reaction segment.

The associated supply of pressurized air is proVided via tubes (not



10

15

20

25

30

which on its part fornms an upper coupling point for a
connector of a proc- essing station not shown here.
Preferably, the isolation device 32 is pro- vided as a
sterilizable ball valve that ifpiLts open position
clears a sub- stantially vertical passing channel 34.
A further vertical passage opening 15 24a serves for

the| sertjon of a tenperatur robe 35, fo xanp
Sadi88 Toma §aiVe 15 aRe 2 Darangel ai She FRESIinG reactor

gﬁﬁ%ﬁ‘t:gh%ﬂté@% Pﬂdfn‘fﬁéstﬁirﬁrél ?,angn in detail in

tween e connection flange 26 and the
supply vessel 14a there is incor- 20 porated a Ioad
ube

o tadVer 268 reRstasse Sttt AP R Prinal ih Vedsh BASs8ge
Rldrmgs 3% BedtSams prélideti &t ﬂ‘@hﬁﬁer\/\éﬁa&thbﬁ@@ﬂ ivitti 8”onnection

ext ension depends on the weight of the | oad hanging
dange 26 fard yeSﬁel webgr&ecafreﬂrt@e\mtcgm areiEnANdRd eanner. As

%%o%vw |91f %.ﬂl A PplnyFIZQSS‘Stthl 236 H @%ts er'?n ofl?'tﬁ’eﬁe is in-

contents. dngl ecor

e rtdee avyeipghs tube28 iriefgratay r#@de\dflslblrnees sﬂéeESNtaose upper
urj ng signal corres onding to said %e)‘lefs wei

Pebaalartaes ras}pOnoihg HEPPEROSE Gi§CHes T8GSPhe upper col-
AHaAgesa ofrista 8fipbBft fo?Ué’rﬂ"lé’ol‘éﬁ%ﬁe&é\flcéléi‘ﬂ‘égult@erdhﬁereto

constriction units have a greater nom na
Maweheon itshpattdadmsean L&&&TCQUMIngapointdmr\mseahemmn af a proc-

Fasite STEOSRatan STy Heleup RIS thESalRiof dayice 32 is pro-
d/%@%éé dtbatizhBld bbﬂ Vaﬂvétthat:heﬂstcspémeoemé@ra@érs sa sub-

the | owest sec- tor |ayer 18a shown in Fi
5tanhelIxétverrtlcabpaesmgechaneehﬁm Acliirthery yeitiog mager@@@ opening

4z%zaaEQ \ges%(f{ d dthstih SHd&QS té&qﬂeﬁ%\’% yot;é]%Sdrfb%/Eggmple a Pt

I'ng into e reaction ves
\M(’Imseheos,tmltm itheg rappeodams@ﬂ 1Xubstantially has the
shape of a pipe segnent. The stirring appendage 46
extends al nost to the bottom of the reaction vessel 12

e VPO YEAInUAD Sty \Ssbl 20 St bt AT, 6. oo
itwesimothre canfegtion flange @6 and the supply vessel 14a there is incor-
porated a load cell 36 that is made of an upper bellows tube 38 and a
weight measuring can 40 hanging thereunder. The bellows 38 acts as
elastic member whose longitudinal extension depends on the weight of
the load hanging on it — namely the weight of the weight measuring can
40 and of the supply vessel 14 including its possible contents. This longi-
tudinal extension is recorded by the weight measuring can 40, which pro-

duces a measuring signal corresponding to said gross weight.

The attachment type of the reaction vessel 12 is analogous to that of the
supply vessels, although the construction units have a greater nominal
width. However, the load cell 38 of the reaction vessel 12 is not attached

directly to the reactor segment 10, but rather to the driving group 42 of a
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prises, in particular, a stator nenber 50 arranged
outside of the reactor cavity, and also a rotor
nmenber 52 cooperating therewith arranged inside the
reactor cavity. For this purposg, there is provided a
cylindrically 15 shaped casing portion 54 that is
surrounded by a stator coil 56 at its ex- ternal side.
| nsi.de f the ortion, 54, ot or 5
RTH58 devics 4F Babl RED' isakechad 16 ghg: RapRp! Fog fwest sec-
45y$a€y r 98ans of an upper ball-bearing 58 and a | ower
bal | -bearing 60. In particular, the rotor nem ber 52
conprises a holdlng el enent 62 with cylinder tube

t. 1 t | 1,.0f ch attached a
205 RBne i Bl BNhIM Stfind e s 2 EHO B G Saatriving
GroubdZavRr a sIthﬂn@Oéplp@ldégémﬂrl@%nl By mlﬁ@\drﬂﬂﬁfgagroup 42 and
the Iower end thereof th a plurality of radia

BEPEREIRG iBt theareagtion rYleéﬁGéd 2, Mth the sdirfinghappendage 46
ARTATE PR REe 0 E SRR, | EFind dfhondage 45

lesqpe ndedilovosttitghthleybotohrab e thd lrem:tldm verpsiel drdrantl ibyprovided
u5|n caonnec- tions that are sealed with o-rings.
HLStiIRG Bladpadih at {oMaT RIRIAM steril e sai d
|nternal cavity are given. For exanple, the supply
vessel 14a is connected via a first sealing ring 70a
wiheh constrivetionr oithecdnvirm andep 430is showmniecFigl % iamdacom-

TR A SR 2 afrBr the o S Rriatad, PRfsya8, ofythe reactor
ity dhd AR canaest inbed 42f ¢ -2fhg W@Vﬁﬁ ,arﬁehﬁged inside

connection flange 26 is connected via a fourth

$baireagten aavitpdrar t'h'StMHQﬁﬁeéheé%ﬁ @royidgdea 1@dindsically

faif i ' I | .
iR ARSI B SRS BRENTB o Bt o o
¢eh1&irsiﬁbahgs!déOoﬂ/\il'tmcasmmpbrtwalSAngheimgoﬁﬁfembat 52 is ro-

t th I r fla surface, 72 of the
TG B Phatat abedt Bidosaf iAo Ra%I< Bygans of an upper
\b%ENSBbaih?\ | 58 3l a96verivhll-Babridl Sbe|r$a@pwu|a\feﬂ$@lrétor mem-
al beit additional sealin rlecgs are provided in th
@

b&gi oh compriges gthcphd.lrm@ e withscyliger, tube shape at the

BRSPS o8 oI ot Aol BURR 381bd covered by

ROV Lt SHleWGBh MoraRxa e mbm@gererﬁ@nmq isNYoRAY€d .at the
t he casing portion 54 conprises
lower end thereof with a plurality of radlal boreholes 68 that are intended

for the attachment of the stirring appendage 46.

As shown in Figs. 4 to 7, the interior of the flange-mounted vessels can
be kept medium-tightly isolated from the environment by using connec-
tions that are sealed with o-rings. Hence, the prerequisites for keepin
sterile said internal cavity are given. For example, the supply vessel 14a
is connected via a first sealing ring 70a with the measuring can 40 which
is connected via a second sealing ring 70b with the bellows tube 36

which in turn is connected via a third sealing ring 70c with the connection
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t he upper end thereof two inner grooves arranged on
top to each other, the upper one of which houses an
ei ghth sealing ring 70h. The | ower groove, however,
contains a ninth ring 70i that gerves to pretension
the 15 ball -bearing 58 arranged thereunder. The
construction and the function of the reactor segnents

are described in nore detail hereinbel ow. Each _
B L6 Meranvesothe icosg egtionnflange A6 issc@aneptactyia a fourth

dd ge II?%Q@III hfe § EE?%e@fSrs If@‘té'%é R Sl sealing ring 70e

conne I'n o 0 su t he ‘channe
sgadeamllay Ban@emdmthd]mwetaendrofste@npnpie stult R8tthatds provided at

{5 anet aollar 3o a0 P Eh 4 Sbuf Sedliftrpe il P Ggoperates
%'Eh asldﬁ\?érhﬁahgé é’IﬁTe%e ?@Wn@%@ﬁbh%@ 3 her

gases or liqui and to drain condensate fromthe
channel system The said channel systemis forned in

I o) I f th t t,
1155 SR Afig M, AR vEBHSLTa %% s TBB0S 8 CRE B csupoiy
sieaslels, |aillb@lﬁa@hwmﬁmrﬁaﬁlﬁfgeﬁnég%reﬁﬁ%vﬁ’@gd 1|3fthéfreg|on of the
ranged thereabove there are inserte eumat i cal

SHEFIRg devigevtd A sm,elwaavé:u‘@hﬁérlélgcaoptéea@révwgt group 42
il TEORAIALEA igRlerec Rl ﬁaﬁ&é‘tmaffg?% RaThith BoctiBf 54 with

the upper nost~ st ee
maﬁ@lrﬁh&ﬂzaﬂh@hng%@@ Wdbebsenribe cesingl pdrtior baccomprises at

I together wth verti cal
Eganne avﬁﬁée%fa%‘? innex groaves ayanged opdpp iagach other,
Qhérlfk%er ohe SHFhRA ﬁI§§§é$ Wey\tm&lﬁﬁanng 70h The lower

her ei nbel ow. Various portions
@inole, bomwamaredondaipach nontheringniDii thak seede$ rtorpredmtnsmn the

t ,e[)e I:/g-%p%gtaiqr\r/a\?wged l?%é?the crti on of the valves 20. 5

e va and 9 conprises a
cylindrical valve body 78 with a piston el enent 80

ranged therein in |aongitudinally displace- able
fene RAstrucgpesand dhe fnrHopOftheaiapador ssoaents argedescribed

ﬁ“ﬁ@ré’@@i’aﬂ%er@ﬂb@%&h‘EeRII’?’I'é’ébt‘SIr% eﬁpcgﬁ‘ﬁ)éggn%ngpﬁe front

he piston el enent agal nst an upper roo
84d©ﬂherm>fvdallreetelnbt!wa‘hais thre opetral mcimA sixdaitep| dbrifections 76

L7 O R T N L J—
aWth thikey GEMtllétfbmbgge%t(irﬁI‘b‘H‘i‘t’I@ul‘é? oxygen, nitrogen and carbon
dioxide) and also with sterile pressurized air, superheated water steam
and optionally other gases or liquids, and to drain condensate from the
channel system. The said channel system is formed in the three lower-
most layers of the reactor segment, i.e. in the plates 18a, 18b and 18c
made of stainless steel. In the aluminum plates 18d, 18e and 18f ar-
ranged thereabove there are inserted pneumatically operable valves 20
whose valve members cooperate with corresponding valve seats that are
formed at the upper side of the uppermost steel plate 18c. The middle
steel plate 18b is provided with milled channel grooves that - together

with vertical boreholes in the steel plates 18a to 18c - form the channel
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agai nst the action of the pressure spring 82. An

o-ring 88 with external teflon ring 89 and a guide
tape 90 nade of teflon is arranged in external ring
grooves of the piston el enent.8§.and acts to sea

agai nst and guide 15 along the inner wall of the

casing of the valve body 78. Mreover, at the | owner

ortion of t pi ston e t 80 there is arran

T 2b ot e P He T M eraim S Vi Gl Jens b the

RiE Al g téR LaWale BbAnelfed dleRP0GERS Afd @séné?&df'ffan each
groove 94 of a rocking nenber 96. The 20 rocki ng

redhBér respaciivalyt bylthe agipor pédhé vale@ail0on to the
val ve body 78 by neans of a rotating pin 98 and
conprises a | ower cross beam 100. At each one of the

e vatwer 20 siielwnah Kige. & 966 goeampmbsaattgllhdmimewralve body
102a and 102b, respectively, is articul ate The bol t

r?ef’rmé%aMgg)raﬁbemfowoaa@agl@ge@eaﬁlrt e longitydigady displace-
§9Eh Vﬁi" %sgkp@gﬁ?m]ggéé f}ggnéé? Jn%i%a of the valve body 78

r espect Ive

doatpmi ﬂ'&spsstbnvﬂemal 8(Dlg>retezrrmohs thepisidre elexhiedit 80sagainst
formed of a_rubber t:% stl mat er i al )éggroprlate for

AL HPPEAGORE SEEERN rYal¥s ket BeupPerafional opening
e aerakiyed hﬁ?oéﬂéé@#ﬂé‘i‘ﬁ &1 %OpF@\W%aniﬁl éfja(ér tth®ad e piston

menbrane 110 is provided with two pl ugs
glamert89 wtmgnepmmpreasweoandhmerem (e ng@vntdimanards

400488 0 BElb SBERLER, 558 YARS-ing 60 with externa

rtefipactny @y andhe gatdd tage YR MRIHe dPtefion TT§ atrahyédifxternal
between a ster- ilizable | ower domain and

B0 STepYee afgperpigkmeledent 89 aedadis t@@gaalmﬂmssand guide
\éhSHthﬁlevlﬁn%Q wall B‘?‘PH&%%%I eﬁgtd? tnewg c@b%sur e from

a pneumati c connecti o thro erati onal
opening 86, the piston elenment 80 is d| spl aced from

ot i8en BuhRdoBRR Rarting Phihd mistoprelBats & aBtinee farranged
@Qr@)ﬁkefm{dtﬁ)ﬁﬁbnm Bt 8@mipFisdlss® rQUﬁé?lyaﬁﬁ‘cﬂrudmg follower pin

downwar ds,” and by cooperating with the tracking
Gothat eagages lin mytras goeove 9 ot adosking mamber 96. The

?chfﬂg mﬂrﬁbg?b%n%dtlll?gbly supported in relation to the valve body 78
by means of a rotatling pin 98 and comprises a lower cross beam 100. At
each one of the two lateral ends of the cross beam 100 a bolt member
102a and 102b, respectively, is articulated. The bolt members 102a and
102b are shaped at the lower ends thereof as valve plunger 104a and
104Db, respectively..

As shown in Fig. 8, valve 20 further comprises a lower sealing element
106. The latter is formed of a rubber elastic material appropriate for seal- -
ing purposes and comprises an external ring bulge 108 that surrounds a
membrane 110. The membrane 110 is provided with two holding plugs

112a and 112b facing upwards, each of which being provided with an up-
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rotating pin 98. In this way, the left side of cross
beam 100 is displaced downwards and sinultaneously
the right side of cross beam 100 is dis- placed
upwards, and thus the |eft val yg.plunger 104a is

di spl aced down- 15 wards and the right val ve pl unger
104b is displaced upwards. If the pneumatic pressure

is now rel eased via the pneumati ¢ connection
tﬂﬁé’rpﬁ’%'“@r arggceidngm coyasPomding yabye |pr|1‘#fé9?hé0&9p%'i'd 104b,
r e 0

FoSbECupen; e SBaling AR 06 1biRs B EhisorBififecn a ster
tihzableclowey demzén 96 amah-smraleerdppgradnnmre d)fotrterrseactor seg-
co- gperati on of the follower pin 92 and tracking

e 94, and the right valve plunger 104b is now
pressed downwar ds, whereas the left valve plunger
104a is raised. 25 As already nentioned above, valve
Mbﬁgev@veml%ndowdm \urté RitRLMAsCtRYE SPEAE Fremi gtmreumatic

Wlrtheffosl RE TGN e BriERbodd Boghha 35, dRe Bigfen glement

CB‘O isheisprabeaieomldd) uppelr fpastare positiorofintbhe Id\ﬁévgrston position
plunger is raised and pressed down, re- spectiyv

ﬂ&ar'eﬁbtfée PERIETISIP RINGHT QS Fe P rESSUT  § PEINEhBR: Tmeby. follower
SE?Z‘H }élﬁ)todgpqéé@@ dWEWaHIOVERd ® gpéé’é/bg (}ﬁ\\;;awnh the tracking

|umt osure agai nst an asso- ciate
sgarat)veagm, rodkimg memeraﬁrmjtrummagres tshdvelasgis defined by

B6FH4E0 Pt SindndBis My SPe eSS TS hestn b S displaced

t&tﬁwﬁ@ﬁ?@@%&é@nul%ﬁ@o@sl‘?ﬁ%‘euﬂ"ght ide 6t @?&§§ b@anh 90 is dis-
valve 20 in any position Of the rocking nenbers 96,

iplacedpwardse an thys tméeftw@dve@rhtengem d0denisadisplaadd down-
E Y THE AL G Yl 189S qRsThgs MRkl

ove
wi || nowbe expl ained in m)re detarl with reference
tﬁ Fi 10 and 11. P% 10 shows a verﬁr cal sectjon
th R &'?e&’rﬁ‘éai'%\ﬁé?ﬁ%%&e DPW E8jeaged via thepneypatic connection

qﬁﬂa”flﬂbn]{@le bison (é Rieph dd‘Ps H@g&é@ &lo meahg? zﬁston posi-

18b, 18c and through the | owernost al um num
& ﬂﬁeretdﬁeiuﬂatmthe|pcﬁete:i"fSIOhngfprcpeIfntb®t spneng@;l as shown in

]lgg % Th ere%y%%vr'o%%gnéinﬁ:er%% r@VG IS drsp(flaIre easgsaln due to the co-
operatron of the follower pin 92 and tracking groove 94, and the right
valve plunger 104b is now pressed downwards, whereas the left valve

plunger 104a is raised.

As already mentioned above, valve plungers 104a and 104b are con-
nected medium-tightly with the lower sealing element 106 via the holding
plugs 112a and 112b, respectively, so that the portion of the membrane
110 in the vicinity of the valve plunger is raised and pressed down, re-
Spectively. Therefore, the portion of the sealing element 106 presently
pressed down allows to provide a medium-tight closure against an asso-

ciated valve seat; and, vice versa, a medium passage that was previously
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into which can be inserted the | ower portion of a
valve 20 that is only shown partially here. The

| ower nost al um num pl ate 18d arranged there 15 above
conprises a receiving bore 1164 th an upper shoul der
118 that overlaps the |ower portion of the valve 20.
The di nensions are chosen in such a way that by
joining the IoYverm)st al yninum plate 18d with th

oeeduan bedeleased Syradsingea posfopfghersealing ﬁh@ment 106.
Y a RICTRY tﬁg6m ?ﬁbrtatﬁ% Y?b%@rr%gléén%?l%ﬁg% closure of the

agai nst a peri pheral ftlange surface

nvidlVe2(0r ecany mdﬂtlom"mfsthetrrm:Mm@gnemib@esHm if@rte walve cavity
di um ht cl.osure eri heral egj op, of .t
Haas ot Bate fdacoiac Wit Tl rhedii Sorkidllad v pparatve.
portion thereof that is not shown here protrudes
upwards through the al um num plate 18d and extends
i Ihe appdicapenapfutfienahovaydascritgd yatvelBir a y/Agvay coupling will

Tffbﬁé%?eﬁé Plauliol df RES Betof FPe@bhES JETRS Fhbna

of the receiving bore 116 can further conprise a

ui ding groove 122 in which can engage, for exanple
3119 18t hoWg Brartalgeatinn thioxighythesmviermest taur layers of a

UBEEI Yo AT b BRTRG! trpbe gl BlaBSPIANIORAS, 18¢ and

b respective I'n T€s
dhraungh alsedoweirm]bs{EBuwahnepEﬂatmdmatmdprmlde of the up-

t I f d at
e Rel P a@olpe et is Blovierd s ciborn qalléd gBcess 114,

IRERWRHER Q:lérr‘\dﬁetlH§eHBEethe3IBWér%@rtan af %l \ra%evmfth&tais only
5 passage bore 12 the upper steel plate 18c th

| Sdepuren |p@trtjahlyfhaf§t Theoquvmfmmmt aiunm@dir@rpd@t\ﬁemdwranged there-
e e of t d el..plate 18b
AN Banpai<E 8 bR TiorR RLE e o Sepapdneliferot 0 tha

&vmtznnjthe/&ﬁWec@brﬂﬁﬁ&ﬁgaebﬂileemwl@é dlﬁ%ﬂi‘@@l@ﬁ are chosen in
ste plate 18c that |eads into a secqond horizont al

Hu9 a Wbt bydsiningthe lapsemastalustinyeplated &d with the
gfpfémpéﬁtﬁe%&blat%b'i ﬁ@‘fﬁé nr?%bﬂ'l & 108" b gfﬂ sﬁgﬁéﬁ%ggment 106

126¢ passing rough per ste
awfdheheelnem es sresﬁsecpla@laenmsa) mcphdrehﬂlangei surdaae 120 of the
the bottom s

A BT LM D T arbi PbR L cosur
GRAhePeriSPé RN r@bldm@)fﬁhé'rﬁﬂiled recess 114.

With the valve inserted, the upper portion thereof that is not shown here
protrudes upwards through the aluminum plate 18d and extends into the
aluminum layers 18e and 18f lying thereabove, which house the pneu-

matics connection line required for the operation of the valve.

The wall of the receiving bore 116 can further comprise a guiding groove
122 in which can engage, for éxample, the rotating pin 98 of the rocking
member 96. [n this way, an accurate alignment of the valve plungers

104a and 104b respectively, can be achieved in respect of the associated
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recess 114. 15 As will be explained in nore detai
herei nbel ow, the three steel plates 18a, 18b and 18c
are sol dered together, but the circular mlled recess
114 and al so the channel - shapeggl.ongi tudinal ml|ed
grooves 128a, 128b and 128c are kept free, i.e. are
not covered by solder. Therefore, the 20 mll ed
6$oves arr%ﬁ%fd be{ en the | ayers solder d toget her

¥¢ seatediafd angnt2thaifirne i@l enthatireolemad ek the upper
t I e expl ai ned her ei nbel ow
vﬁjgﬁ%ggg%%{%ﬁg%bé?g}%égc%a% F:g 8. In the resting

position of the pneurrat- 25 ics valve 20, i.e. with no

o 1 Ve 6 S55¢ 0248 BBl el PP SRetfluB QR vertical

s bbhe 1 26P8f tiadepperestet! bMeSﬁ@QWaM%ratdscmto a first
passage bore 126b are closed in ~mediumti &1 f ashi on.
@ m

Atortmtgbnylledr@rom1Zéatat\/tmev@ppeuagm of ildle steel plate

oD Mip 4408 L808 LB O GufPle LB BRALE o @ socond

lzsticabppesagediore 426bIofl thesepperdbtsel platé Mac ﬁheﬁtleags into a
pOSItIOHﬁOf the valve there is a connection bet

YRCAKLRABFON Y. MEIad QERCYS Hadhsat Hae iuppiarid Riqfl bg middle
%t@@yﬁlétg%@nﬁlotrg&épa@Wﬁgggﬁér:n%%ij Q)ésafsggeoér@ f96¢ passing

hori zont al roove BAtr a
ghessgin ¢hé et st]aeledamlhaite t8avarid ¢he meidddé¢ tsteeal pkate 18b and

.104 . Thus, t | ef I .
TeaiM o Fr Tl e g  eGive pasridtdpe) Bppaupide of
naésmgcﬁjlé dreee plea1 8b §s ArPseged fin rfﬁeldéﬁtiélgﬁéigzéﬁ&ifl tP@ milled
and, at the sama time, the right valve seat 4b and

REeappetd.apert ure of the second vertical pas- sage
bore 126b are rel eased. Therefore, in the pressure
| oaded position of the valve, there is a connection

kﬁest weldertbd arpldiaedeah rdefdz Id@dabyldrbmbaemndehméémtea plates
roov 128b a channel defjned by
Pn”?o QA qq 8 669%‘ ergbutthe dfgtlar "E“H@d recess

31/12t wakﬂ él@HQ'h'ethgﬁneIS%éﬁ Abﬁbﬁuamél%ntéh grapyes 128a, 128b
excl usi vely connect the ine 128c opti

winch12B8csarel kept free, 1e2wea1|otvmmrtddebsamdelr ITImere]fore the
%ﬁﬁ’le EPooc\Per S?r%%rbdédqgetween the layers soldered together form a

medium-tight channel system.

The operation of the 3/2-way coupling will now be explained hereinbelow
with additional reference to Fig. 8. In the resting position of the pneumat-
ics valve 20, i.e. with no pneumatic pressure applied, the right valve
plunger 104b is pressed down, so that the right valve seat 124b and the
upper aperture of the second vertical passage bore 126b are closed in
medium-tight fashion. At the same time, the left valve plunger 104a is
raised and, thus, the left valve seat 124a and the upper apérture of the
first vertical passage bore 126a respectively, are released. Thus, in the

resting position of the valve there is a connection between the channel
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coupling synbol is shown in Fig. 12. 15 The functiona
principle explained with reference to Figs. 10 and 11
can be realized anal ogously for construction of a

2/ 2-way coupling. For this pujgpose one | eaves out,
for exanple, the first line 128a so that the |eft

val ve seat 124a has no effect or can be replaced by an

Hltiiad P freh bocizantt MUlSharapuR T4 enth theohanpe! defined by
kR4anpadnbheoseAnfidd aﬁo&\?élhzlsé (Frh %%Srdél W?ﬁh bfe 440N loaded

p03|t|on of the pneunatlc val ve can ear e
nesreatias |vcaIV@éuedeftt\radveailuege20 O4@his pmsswodnwmgThus the

gggmggéoey@gb 47 2o B ubBer hiariirest Wty Erigpl passage

totat 126a tdhe clvbéghadnearumaigmfashidcelaers ef the §8&e time, the
resti nq position of the pneu- nmatics valve 20 and is
ey

e gcﬁeqsn%taur@ thﬁaup@ﬁr aperievef theppeecand vertical pas-
RAREESre B0 o bRl TRRrERTER L M fedsRRgIIbRgPg positon

sxﬁ thba&almev\/tirém mh\tmrpmdimnbén/menlt%e dr&rr:]metl @éfllﬁél@ by the

| eft 4 r above t e sin
Sachaaotelnta TR SToevet 2R shs shannelefined by the
2hir@asdri 2Emal ‘Pﬂ‘ﬁ@d %rrbeoﬁehﬁQSc' ?W%?@Fb?b ltﬁé%rlﬁ \%g%g.{bémg de-

react or seg- are nade of stainless ste
[Scoibiegiebie ne BHOW tthekekusively eonnect tipeotines linki t28c optionally

MEHT FESC it e B B it 8Fe el MR ST Bpsresponding

o p¥ivlgdey@Bol @s BhedMRY Fid.or2whi ch purpose the
follow ng hard sol dering process is pref- erably used.

In a first processing step, the steel plates that are

e
R AR Bl LS PRIBIGL S0 Ul 11 can
Mr&altzea:l phaltagouglycfbrtcbeshwmxn d)fagézr/Q wbyhmu;mng For this

PARRede TG gilbr il Bedue s, 0282 that the left

vangaseny 1o¥a Rk IRy bff@c@t)rtc%‘h §§QE9[aéétY%§5arW1d"ﬂ'€?’n§ectlon of
of a thin solderi n88f0| , because ot herw Se no

dioe M Rerasie elnpdateni 08ghT hevefioce ; the conokctive setween the third
lliﬂ\ée{548%r?1cpﬁ1eagg'08¥8qme qzﬁbslgccqosegr ﬁﬁ%sr'e” lnsgt Sgsmon of the

pneumatic valve 20 and can be cleared by pneumatic load of the valve

20. The corresponding coupling symbol is shown in Fig. 13.

If required, the 2/2-way coupling can also be modified in such a way that
the switched connection is released in the resting position of the pneu-
matics valve 20 and is closed upon pneumatic load of the valve. For this
purpose, the valve has to be installed in a position rotated by 180° in re-
spect of the longitudinal axis, so that now the valve portion formerly
termed as the left valve plunger 104a is arranged above the single valve
seat 124b of the 2/2-way coupling.
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15 the soldering foil that is provided with cut-outs
and recesses for the mlled grooves and borehol es
that have to be kept free of solder is in- serted

bet ween the sector |ayers to bgysol dered.

Advant ageously, a sol- dering foil nade of nickel or
gold with a thickness of about 0.05 mmis wused. In a
third processing St%gé t he sector |ayers joined

#rgaineadyi mesiioness thedhyealewesaasy ayers oheagh reactor seg-
f ; ;
Méﬁ@ﬁ%ﬂ&ré‘ﬂ{d&%? %ié‘ih?edééh: gﬁé@%rg&ﬁ@ﬁ&eé%‘iﬁ%orh%les and

sec ayers one sol
Aditied ggeovesd whitkltogether withdeaieds sifdbe befpee snehtoeed type

i tt hed heat - i fail t h h , that
1oEMea Stenzablg shanngh system - HRe staRhayers drexsoldgred to-

l':gfé"thbh,i %rﬂHﬁfb‘PﬁSu%&% Beafowir) hatd ste@éBAgigtotkss is pref-

east 121 Cin order to sterilizZe the channels,

yabhoueedand val ve seats arranged in the reac- tor
segnent. Accordingly, the separation between sterile
and non sterile sector divisions runs along the

hardleFsbptomasingstepptiaretdelgilads tivvteare dfeadydpideded with
| ower nost al um num | ayer 18d; the val ve seats and the

) thebeauwicedibprehsles ﬁ@dyra\!“h% gsep¥es@retsplutenvanyealed. In
JEREF (ORI 3 blEarfivi e obBridhhit of bt Aftay ¢05 mm,
ithetsaoteniayermsnaresshbseq(&htigdapped. Sudh g.pladarithef the steel

AU RmanHp Fo SaRie T B e Sahib ENaTs Ry Bieans of a thin

R)i§eARE BAT BeeLeSe0dthidhisdABNGlrablstAa Mediligh-tight connec-
assocl ated reactor seg 5 nent and serve for the supply

dtorgat tke sectonlayess crrebeaghigvetdpls alsecora@proaeasing step,

15 18BeRno taf, R3S obdl P A Bl Sfse BB acdiopBRllc? he
IneiNed grebvesahbabordh®|ds ahat hgveaot ¢l ikieppifree bekavdar is in-

of the supplied liquids is inproved. The vent ?ipe
sgrtad petwrendhe sexiosdaxeista Re srjdesd ofidvaatageously, a sol-

[feafld Pl Yﬁé&@!of]rﬁckéxonllagr@uﬁlth 81thi G810 ALB6020968 mm is

fron1Qhe reaction vessel “12 via an extraction ~opening
13kdrd,a ithird groicesding stehydhedsedtar dapé s jageddbgether in such

an upper  extraction point_136 ot shown in Fi 4
BT STe hEBLRA 3 vedu iinart Tora fompmrabirend aBout 1050°C
A B! s@btor B IS EcSHAL sORIIRl BRRMeher e

Advantageously, below the soldered steel layers there is attached a heat-
ing foil, not shown here, that assists the sterilization of the channel sys-
tem. For this purpose, the heating foil is heated to at least 121°C in order
to sterilize the channels, boreholes and valve seats arranged in the reac-
tor segment. Accordingly, the separation between sterile and non sterile
sector divisions runs along the border between the uppermost steel layer
18c and the lowermost aluminum layer 18d; the valve seats and the
membrane sides of the valves adjacent to the valve seats belong to the

sterilizable sector division.
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15 The supply vessels 14a to 14d in the exanple shown

are not actually provided with any supply pipes as

the supply of gases or |iquids occurs via a passage

bore in the | owest steel plateysid8a connected with the
channel system of the reaction segnent. Moreover, the
supply vessels 14a to 14d each are provided with a

riser tube 138 by neans of which the 20 |iquid present

iAs BREWRERSEI9-chianskthe cpHespending tuhing a0Ajpsrumeptation

rdchime R@@cfﬁﬁe?‘é‘?sﬁt 9t1'4a|tll1é{ rFéEEQﬁ Jesddie P E)P(Wlaﬁd with

the correspondi ng’supp vesse e extraction
cﬁ‘unplmmlnest%@ andewitbra vént bme/d§§eﬂhat$rleomierdectmdth chan-

FIeIS i, Prei fos ofund FnabBEL svsEn ¥ BBekesdtatathteactor seq-
rrhéﬁf athéierl'%Sfoﬁ“lﬂetsmﬁplySoftgﬁé‘@ésP@Ftll@]@|@§'tThg%lﬁfplwiﬁpes 130

vessel . The schematic construction of the sterilizable
HhiteR wémpéthawg@ael Iwing edip veetive bqusiagmnednaslevels and

Ve Be oLty dmel ¥R R FOIUATE A8 R SR EE TGS tne araining

regrect teip paty Wﬁr of tiee shbﬁlledﬂmﬂﬁetls ifHpron el tThﬂdlvent pipe

t he rectan are integrated construction in the

rekpaepsian f%l&ye?xgeysq th%@mfﬁﬁ@ of dhetsaddicgneassalp! 2. Ex-
aﬁP’E‘B | BEYi S&Y: f;gﬁ??ﬁé"?egef@ﬁsves;@rﬁe% Yia bR%xtraction
ns I'g. that are

six later a connect i shown
ameamggd1 3dandhéf fequited; dendiicteldevineg @ Atwdy nedvedotan upper

Ao oy 38 o8 S EREeh) AT STISES B particutar.
FepEBRhecting toeh thy eﬁﬁgﬁéﬁbﬁnéhé’l%lé 5&atléH Ab&lshown here.
connections are denoted wth separate ref erence

nunerals 76a to 76f herei nbel ow. Moreover, rgactl on
I
\"Ier?esgbpég/ QQQS%I%E{A}OI%{@E{ pq Yne§r‘?‘<§ e§(f%1br?l Ven%wgllagjél’ Eéggctually

eprblva:tHd withpapeg slﬁ%blgmﬂpem&thd sbpp[k/36f gadeelcSrOhdidmds occurs
R T e g
SR s AL OPRLe Ratiol aeghnin tM@*@%o%ff’EEﬁ%ﬁp{b'msse's
ri4a tal 14¢greackearamrovided wdath Boﬁﬁrol!.ém 18'Brbs}0maeans & which the
‘Ha%ri]&]%regg?\{ ?nmtr?é)%rsisa?gan be extracted. For this purpose, the riser
tubes 138 substantially extend to the bottom of the corresponding supply
vessel. For the extraction of liquid, the interior of the vessel is loaded
with pressurized air via the upper supply point, so that the liquid being in
the vessel is pressed into the riser tube 138 and thus is transported out

of the vessel.

The schematic construction of the sterilizable channel system arranged
in each reactor segment is shown in Fig. 14. The hatched rectangle
represents the layer system formed of plates of the respective reactor
segment, i.e. the components drawn within the rectangle are integrated

by construction in the respective layer system.
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15 3/ 2-way valves acting as switch point nenbers and
al so 2/2-way valves acting as isolation nenbers that
are shown together with the coupling synbols shown in
Fig. 12 and 13. By appropriateysetting of said switch
poi nt and isolation nenbers, a plurality of operations
required for the handling of the bio-reactor device

be carried ou 20 For the sterilization of a
C‘@b“cf%ﬁic@égﬁﬂﬂ‘e“{ 10" AR GATBRESSBISeNE MrepnAgEtion points,

IQySQhEM iR Iétﬁ}%i 'B%ﬁh%@tl heamn ‘éﬂb’@ﬁ\ ﬁpﬁgf% kRSt E@arranged

iS us di s- ch arge con ensate subse uent
@ldhatfiront sicepef thdsegomenicdirected t6aentét axiSd ar‘zraealso the

and 76f are.used.f he supply ases (e, g.,¢arbon .
Shstosr Galiesdpinhi BborierniRe by Warey SEsdan i Péaction
sleRirh&Rt. W@Sﬁéftbi%énﬁbrfe)hens\l‘@ﬁrﬁ\%slactéwec%m?ébﬁcﬁ% are denoted
serves for discharging exhaust air. The supply of the

iwith we@asnte befesenterpetals 6a to d6§theareinbelbie Mprepver, a

YESBUBF RS 1 Bl 0,PLhARE A B B0l i compo-
mantalsuch aé supply pipe 11305 varigsipehed2 agetractivh dtge 134 and

vvlth 3 br nchip for the individual reactor
e 130and Alsa {hr.ypges isolatios. dewirged? riracly mentioned

\yﬂg gﬁmn ,Hq:lgquftor tabl e can perform at | east one

full rotati on wi t hout hindrance. The construction of
the filling station 16d (or 16e) is shown in Fig. 15

h 202 d
5 ARadbeL susfeTIn Ficy 1 CotpsaRs R EUBS" obchansels that are

lraéraeal innlet sﬂ@eﬂ? Ié?@ﬂbhﬂ%@é‘a@% fs‘érgn@eﬁﬂg? H%L%rﬂally milled
not shown here and that further conprises two sing

fgseavas aghyeptoe! tmr@hszQSanra@vewh@. elannek eyos;tem comprises
@/§9~§£(};32\?%% %glglﬁ dgs g(/v {éﬂegg%qqhg&vbgquﬂrﬁ)@%ﬁ.ﬁo 2?2 way valves

arrang I'ng va
sajdhigigeas%cblmmhmgheéﬁ)&dt%@ssmmn tagethgr it tred coupling

RaiEhofg:SHAHan 18,16t dai e o g %BErq?éﬁ%?eL“#&a%é‘m@nd switch
Pk 18 R8s U] 0 sy
Sredling ofi havbieveactortdeviteldampestarriednogbnpri ses a

slide 216 that is vertically nov-

For the sterilization of a reactor segment, the connections 76b to 76f are
supplied with superheated steam while connection 76a is used to dis-
charge condensate. For the subsequent operation steps, the connections
76a, 76¢, 76d, 76e and 76f are used for the supply of gases (e.g. carbon
dioxide (CO3), nitrogen gas (N;), air/oxygen, sterile pressurized air),
whereas connection 76b serves for discharging exhaust air. The supply
of the individual connections occurs via a sterilizable ring line arranged
in the portion of the bio-reactor device close to the axis. The ring line
comprises a plurality of flexible line tubes that are provided with

branchings for the individual reactor segments. The line tubes are ar-
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abl e through a shaft 214 that can be shuttled between
t he upper position shown here and a | ower position
not shown here by neans of a stepper notor 218. The
slide 216 conprises a group ofa4lri pping pi pes 220 that
are conbined to a bundle 222. An opening 224 at the
bott om of the hous 20 ing forns a passage for the tube

bundl e .222 when t I is lo ed b ans of th

EFRasd A Eudha dvendnaf ¢ hgoStantEBIc tea pelpead! fasts! one full
vs@tidd withoutHiadr&scd. W th connection tubes | eading
fromthe | ateral feedthrough 204 to the dosing valves

210 and fromthere to a group of connecting portions

idu es 22
g@%a%@eg%l“'ggg t‘ﬁtt‘ﬁr‘a F “.%’ggtgx'c?r\ 358%58'%38 WPdnazég 15 and
aer i edmptisdyy atiusthgd®02 hbadé i stamMassistal thikas its upper
have to be flexible and to have sufficient |ength. One

BQENOR MBREISEH & |Aferalsmemiinie f%dihgougfs 284 torotuled bundle
hb@%hown heddidifth 4t #u%ﬁ{é,ngommfegwfo ¢hf ngff%\é'd?ﬁﬁoughs 206

pressurized air su o th
aegl 208 ditrtbettiop deeO\Morm)\Jen/vansmyaemhegoaMdementalid Mousmg 202

e I fBncdida WoRhrel e dpsbie Lahes ¥ 7R Thacig single
PAdtheeaghf206 1eed 9ind é?@ﬁbit@ﬂlﬁ@éﬁ?é ) tﬁé“tegxtends to near

correspondi n reactor segnent 1s I rst
thavlodom q;fdget h@lmSllm@dérrth Itmgltudmag pipea2ii@nisiprbvidedIwith lat-

i - ran above the reactio
bE8.pehiias o8 ETVEE Tor o8 HPHIE A AIRF praTe g RFam during
stEtlizglicd? 6f tFNsefllmng sgjafiohenai n! ng be_tvveen t_he bot-_
tom of the housing 202 and the isolation device 32 is

blown at with hot air, so that sterile conditions are

RIdHe8Ved, ﬁ1£§ﬂll| E{Btﬁr‘?%iﬁﬂ#rﬂ%ﬁ %gél% 24@ that Jg vertically mov-

Subsequent atio i s opene
ahte tmngiuacﬂhaf2224 ihmtlcamebedshuttledt hetwes@m:tthempper position

SFRRBLRETe BhTE IoRER FRsiSh B B Nsie. B figang of anstepper
rigier lzurmlﬁqéagadeszw Y i$8&iang @b bh@iripf‘;ﬁhgtmaes 320 that

device 32 is closed. 15 The operatln principlre
are compisest oo buadles222infarepeningnl 2@t tbeHotbeincof the hous-

(PIERTDEEtR80agk 16 the MHDIE' S0 b e g ppperes
by aheans23Gheoslige @160 Whgnntbie- filling station 16d is ready for use, it
is (provided) with connection tubes leading from the lateral feedthrough
204 to the dosing valves 210 and from there to a group of connecting
portions 226 that lead into the individual dripping pipes 220. Because of
the raising and lowering movement to be carried out by the slide 216, the
connection tubes have to be flexible and to have sufficient length. One

such connection tube is shown in Fig. 15 as a dotted line.

If required, a heating apparatus 228 provided with pressurized air sup-

plies hot air to the region directly below the lower opening 224. Finally,
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tioned that conprises a receiving can 232 and a
draining line 234 is shown in Fig. 17. The parking
station 230 is arranged radially outside the 20
reactor table 8 and can be reaghed by a radia

di spl acenent of the filling station 16d. The parking
station 230 is used when initially the filling sta-

tion 16d is treated with superheated steamvia the
|tbﬁgq3ﬂ@@,l%pfﬁ}/lﬂ@dzgjatergh@:OVpr,SQQ\,§QO‘|N6Irh@[ﬁ;} that Forms a lateral

@bLed f(g,gti\cg Eé[]$h,.gp?@9nsate runni ng out of the |ower

openi ng unctioning principle of the
vari ous processing stations is now ex- plained with

WpSaTERe Gre réaedn yRsseb dbnghecareniond e magigrseament s

tirst Redvead téwards bBQltﬁina&hQBr the GFllhng?%&éﬁéﬁoerH D8til the isola-
unct i ons raising and | owering

ftiqméeylca)garaarreagedoah@\tmtlnmeaat*renme%@hna@u@ateg exactly un-

AR M i 25 S e SR B, e ot

6en sheMe Houdthg 2018 andr thesisbtattd e e vide 3nid bioualat with hot
react or segnents by using the known CI P procedure. The

o"-!'é-a$ﬁ’ rﬁ@agﬁh&rllp.Qﬂﬂdﬂsané@f@ra%@mﬁv@ s61 Bat ReuPling region.
8%%(2 ﬁﬁy &A8tiBA c{éa\}dé B AN L aWe 4SS trdé“lgbﬁat?urhdle 222
one ‘can

e hdert®d "t nto an"associ a
ds I5weeadtintm tiveseattioh vdssel eaobytaotaatlagdherstxa@guwnhotor 216,

SHiPFSmn e FGh0 Crnipei T PRI FISapVolitibbsbundle 222 is

GRS bigais e tid RAIStIBH cﬁé%}léé'ﬁhszé%s(efoor the
renoval of inmpurities), water 240 (for rinsing out

the vessel ) and pressurized air 242 (in order to

ansf%&%tmﬁ;ﬂ)grj rg:f‘g?é“of%%ri ét&g%ﬁm"éd‘“‘ sasﬂbﬂjn%'}%d in the

a opera
I”Slme&hatlclrepﬁ@si@nta'fm anudpr Y ivdith $é€ﬁrlenne]16btlfd‘lomnels@ondlng

Fig. 19 serves to calibrate the pH probe hown i
Frreger@% PHMesas - dHose Ay ra P askisg $‘:%Nél%gésu'?ﬁtoPEGWé°US'y men-

e d ?Ha%@égﬂglﬁegqﬁrr%fc%f\ﬁn chﬁ QQQ%@GX% %fﬁaéﬁﬁ*g ﬁ%e' 234 is

servi ced a 15 brat| nger can
Isiwedntmgr difntThe Gankdngl $tation RJGum armg@dnradnauy outside the
Plr%léalc Qf fabtﬂgtf}lm fqrc]i ct:z\a/\ﬁ boclaI Iefaecfheen& b?/“é frgctlisal Idss l%rc@n?enpoP the filling
station 16d. The parking station 230 is used when initially the filling sta-
tion 16d is treated with superheated steam via the longitudinal pipe 212,
and it serves for the collection of the condensate running out of the lower

opening 224.

The functioning principle of the various processing stations is now ex-
plained with reference to Fig. 17 to 22. The constructive embodiment of
these processing stations is analogous to that of the filling station, i.e.
corresponding functions (e.g. raising and lowering of an handling finger)
are solved with the same or equivalent means (e.g. with a slide powered

by a stepper motor or a pneumatic linear unit).
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finger 240 is provided wth connections for two buffer
sol utions 250, 252 (for the actual calibration),
wat er 240 (for rinsing out the vessel) and
pressurized air 242 (in order_pg_-transport |iquids out
of the vessels via a 20 draining |line 244). The
calibration station 16b operates in a non-sterile
e sterilizafion stati shown ,in Fi 20, . .
IS el g Satiors £67 RBGWRIN P19 dGISHTHaE (8rclahr bRt @dividual
B¥ aBEG '§egﬁ1e?H§QfW€§‘ltn%dth% RABWN'BFP HrBEEbufe TRe 6Ib9ﬂ|ng sta-
station 16c conprises five sterilization fingers 2
tthot 16anccmaprlale§e‘ovemhearwmgémgmoaé@(thabnentbmratsbd and low-
an be seréed into a corrgsqond n

o poid e e Menedr 2l BRRROEHES IoTs PR dsfhsintag supply or

Geachen vesdlbMhkhrdspartivle teadtbe seghfenteaNd lcmBatsealed with
Each sterilization finger is provided with

deRReet totke faiites gpainesam eat- frehmclsmginarfinger iscpiauided with
?t.foﬁ{nogtgldAé foAt &i8Bhs gﬁ’sBﬂh Offﬂn %'8' oPEﬁ{?&@d&ﬁaﬁ Himfnties),

er to transp con e ou
veatetri 40 ‘(tm’serhsmgaotat tﬂTeﬂvesslgl)lameEéléls)unﬂ'éw air 242 (in order to
sterilizI' ation 6coerates|na

Tiansned Matdeautaf t%PaY?ﬁﬁe B 2 dERIBINg i€ 24k The cleaning
afth8bnStES g'd&éféé’fh a H5h-BkésRdMMRsCri bed filling

station 16d (or 16e own In Fig. 17 serves 5 to
f| Il the vessels arranged on a reactor segmant with up

di ff i
© erlibra T eteliEh Tt SRBMAT L ER oY sPgre to FlBrge the pH
fprauer(scfmmﬁ i ¥hg 08 Witk rbF&ye nendll M e?3L2uB) ¢rhn¢@rrsebje|nto the

raised and |lowered. In order to service each one of
trRactiesseessalf Thireetargetheneastignarassel He tS sefviged by a cali-

?rgyoﬂnﬁﬂ?gr 538 tﬂ%t%'a%p%gqgﬁ/e§gg tngﬁé blt@ f%-nerrlarlgcuaaﬁlnown two-

I'rect nmeans o I'near uni ore
tpoanf Chhbrﬂjlsﬂl a\tltmn/vosj|é‘eeeml buffemd|swbal'r|edl|mnnhé'ateedahbrat|on

d te f d. f
SR i raidRsba B peRageony FORE s Fresdlfionss260, 252

e Mirad a@ﬂ;élycalﬁdraﬂbh? n@/a%rembqw ARSING é@ﬂtﬁérve%%%l) and
in order to keep th ling station sterile also

cmesagrltzaé air |2421@ncﬁrd@r\te§$@mspmﬁdlqmdsm quttb@sveﬁsels via a
t eamfro

(tEiigi RO 247 R Clialioh fgtion fEu YeglathEa b8 sterie

whbblet he i ndi vi dual madl a conmponents are connected in

The sterilization station 16¢c shown in Fig. 20 serves to sterilize the indi-
vidual reactor segments by means of superheated steam. The steriliza-
tion station 16c comprises five sterilization fingers 254 that can be raised
and lowered, and each one thereof can be inserted into a corresponding
supply or reaction vessel of the respective reactor seg'ment and can be
sealed with respect to the outer environment. Each sterilization finger is
provided with connections for superheated steam 256 (for the actual ster-
ilization) and for sterile pressurized air 258 (in order to transport conden-

sate out of the reaction vessel via a draining line 244). The sterilization
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a sterile node by neans of a commercially avail abl e
tube wel ding ma- chine. The filling station 16d
operates in a sterile node. 20 The inocul ation station
16f shown in Fig. 21 serves tosgupply a preculture

260 into the reaction vessel 12. The inocul ation
station 16f conprises a single inoculation finger 262
that, can be raised and |lowered and is pro- vided wi

StaTiaB A6 APE RIS it @ MpN-Rtarie WOdE diahorbyt oatsteriie mode

station 16d, so as to be positioned
%Eg%rgétteﬁg.zrbggjgl“ on vessel. Like with 25 the filling

statlon the i nocul ation station is initially
er| bove

Ki . ' 2 [
T pleEE RO s RS siduba Fa e PBelEnpha it b, 17 serves
254‘|Iﬁﬂ€b ybeEElseafmangéeBon HPe MEOF Lé'e‘glﬂﬁ@nFWUg% 9 ifferent

con- nected in a sterile node by nmeans of a tu
veediangomenriasprgslingcoriainaspiTinegfiking: $tain016@6(icﬂomprlses a

DR oL ot b BB ez A VR 448 rases

e lfowered. An- or&jérl t@gé@rwaa@ eachi ome fof tbervedfsk|s ldttheaeaction
be rai sed and |lowered and is pro- vided with a linear

HRamMeperihe; ngnsrﬁtaaelnaiGféuqeébbedhsplia@@dt aadgmsitipned in radial
fditddtlsh b trﬁébﬁg (ﬂfﬁﬁ Im%%rﬁﬁ’nf GBQQNP%%& 'tﬂ%eﬁlllﬂ%%’%hi%l?\els steril-

reacti on esse the fi ng stat
saeq witly ss:pmrheateds steami 266 yvmteecohdeadataé)ﬁyrenad plnks away

5.i I at t | i

Jip SArRITL Pl 2R a0L skl an ol SBahesie ds appintained by
Jupplyitg ﬁ)érﬂ'é'rﬂ@s@ﬁn%éﬂ'é]gQﬂ@ﬁﬂbﬁié)ﬂtQ) ké‘eEQﬁE'fﬁlmsttatlon
extract ed fromthe reacti on vessel 12 via

é)iﬂlleibﬂlﬁmdﬂrlﬂgethel i@ gaof 8 essed. img_\eefmum@mbes of the filling
rtgpgﬂ%[gieéjtfgﬁ?gﬁa\agﬁls}%g gr%tﬁQBeQRgfo%ngbdyt 40 t{wsg%% before

ra n It on e conmponents (l?esc

alzev I hd hessulst withethlei mdlaamtatbrrned@vd:@mp@mﬂswe @onnected in
[ of cogPonent Ser Vi ng in particular,

| [it
nslerig mpae B o fORaSiriRine Ay aliable & b otlging ma-
IdhiR&r TheUiiRhg SafiePté&hbptafedif aNterid fhodot shown
8 rgl t

here is provided to cont e preparation 15 and
execution of the bio-reactor experlnents Nbreover an

3‘2‘@%@% ﬂgga}gggfgxaﬁ%ft%ug\lggﬁh{ AN % serv%s po supply a preculture
260 into the reaction vessel 12. The inoculation station 16f comprises a
single inoculation finger 262 that can be raised and lowered and is pro-
vided with a linear unit operating in radial direction like the one of filling
station 16d, so as to be positioned above the reaction vessel. Like with
the filling station, the inoculation station is initially sterilized above a
parking station 230 by treating all lines with superheated steam 256,
sterile water 264 and sterile air 258. The preculture container is con-

nected in a sterile mode by means of a tube welding machine 266.

The sampling station 16g (or 16h) shown in Fig. 22 serves to extract a

sample from the reaction vessel 12. The sampling station 16g comprises
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mul ti ple bio-reactor device. The nmultiple bio-reactor

devi ce descri bed above all ows a subst anti ally 20

aut omat ed operation. In the so-called "single clone"

nmode, all 32 reaction vessels,are inoculated with the

same clone. This allows, in particular, to study the

effect of different reaction conditions. In contrast,

in the so- called "multi clone" node, the individual
.aeﬁogienexm@é@nsfiager RA8clinedcen beirarseat] ngdrlemtered and is pro-

G905 3003, I 41 SEB ST FERLA 1R by g

tst@nmami isyasegunnpesitionyd aesvehd el daivmgesseptiike with
cl eani ng the reactor segnents and the vessels

alw Hhind statod: RAMPORETION |5 MiGadu eyl Fea@pove a park-
s@fn@ﬁ’ %ﬁ?)ebp tﬂ%a ég%ﬂ li @% W{@Ebﬂggﬁé@teﬁ% AR P58, sterile
steri uf U

h non I ons; ster I'Zzi ng
@\&MB} 264eahdldterileaair %&cByamggsarasyungealm«bdalls(27t(hea sample
entr

th t ; t | i .
P80 Ho o FP e a2 L ol Sl @R o
dudette2r2 N tHE P YRS drie] & Bneddlagze 2oy eptRnally to the
attached thereto by neans of the ster- 5 ilization

sirain 844. conposing nedia (gravinetrically controlled
by neans of the integrated load <cells) and filling
the vessels; calibrating the oxygen sensors (if

P eERIItidN RY tBEPESMPYnkAtidesesibr diasovading mlﬂuEl@b@b-reactor
oxygen respectively; 10 inoculation; running t

Sy 6oNMTEse EAdHUF alilyt Oloro MPenEnts sesvial. df Ravdisular, for the
f he. f
?Bﬁrtﬁntl'% QQEBS\{ Ibf’pf%g;gﬁbﬁge%%%rklgr%{ou%vségbi%\‘tﬁ%kg’rﬁ,‘% Eomputer

uncti ons
bsaslexdeccsretaiotber hbéatispacbeje 6 phowiﬂetdoto%cdhtrbdantleeltpreparation

osn in the chann syst em of
gﬁ\éi @é% thﬁl%rh OgéBﬁSHP eﬁgeglgreergﬁ I\/?ore ver, an approprlate
supply with electricity, I|qu1ds and gases is needed so as to operate the

multiple bio-reactor device.

The multiple bio-reactor device described above allows a substantially
automated operation. In the so-called "single clone" mode, all 32 reaction
vessels are inoculated with the same clone. This allows, in particular, to
study the effect of different reaction conditions. In contrast, in the so-
called "multi clone" mode, the individual reaction vessels are inoculated
with different clones, in which case all reaction vessels are set up e.g.

with the same reaction conditions.
Normally, the operation sequence comprises the following steps:
. cleaning (CIP) the reactor segments and the vessels attached thereto and

also all the supply lines including the ring line;

. calibrating the pH sensors with non sterile buffer solutions;
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ing one or nore supply paths provided with different
flowrestrictions, and 20 optionally a pul se/ pause
nodul ation; additionally dosing acids and bases by
nmeans of a pul se/ pause nodul at p$n; suppl yi ng

i ndi vi dual nedi a conponents by neans of a pul se/ pause
nmodul a- tion. 25 Each supply vessel is enabl ed under
operating. conditions thereof with the follo

P elaiging (P} iH fteyand mocPsing steians an<bAsaine entrances of
dose%ll%ﬁ@?@é‘&ﬂ%ﬂéﬁ%hﬂs bases, nedia conponents,

medi a, starting terral); 30ref|II|ng of used acid,
base sterdiding (chHﬁ)(meaetqwnqe)e@enadwaiuaﬁt@cltmrr@egmerets and the lines

rial intQ the su f referenc
umePipded BarBiP Bod AlSCPE hissels ditactith RS R riests of the ster-
pl at figiation Stidreact or tabI e 10, 10a ... sector of 8

12 reaction vessel 14a, y vessel 16a

¢l eagonpasing mqhq(grwmeiacalbfr@mtmilegttm meAns phihe integrated load
steri I zaéﬁd)ﬂ"'ﬁé%é 08 %él,gd 16e filling station 16f
[ nocﬁle on il g,

stari on 16h sanpling station 15
38a, chlibrating.the @xiygen lsepsors3f preseret) by Exposingddinttrogen gas and
group for pneumatics 22 channel
to air and oxygen respectively;
. inoculation;

. running the bioreactions.

Each reaction vessel is enabled under operating conditions thereof with

the following basic functions:

. stirring;

. tempering;

. venting (submersed or "headspace") with up to 3 different gases, wherein
the dosing in the channel system of the reaction segment occurs by select-
ing one or more supply paths provided with different flow restrictions, and
optionally a pulse/pause modulation;

. additionally dosing acids and bases by means of a pulse/pause modulation;

. supplying individual media components by means of a pulse/pause modula-

tion.

Each supply vessel is enabled under operating conditions thereof with the

following functions:

. periodic gravimetric recording of all dosed components (acids, bases, media
components, media, starting material);
. refilling of used acid, base, media components, used media, starting mate-

rial into the supply vessels.
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23 valve island for pneumatics 20 24, 24a passage
opening in 10 26 connection flange 28 pi pe stub 30
upper collar flange of 28 32 isolation device 25 34
passage channel of 32 35 tenpggature probe 36 | oad
cell 38 bellows tube 40 wei ght nmeasuring can 30 42
driving group of 44 44 stirring device -30- 46

tirring appendage of 44 48 stirring bl ades of 44 50
m&f&%@&dﬂma' rotor nenber of 42 5 54

gasi ng portion of 42 56.@((?@ | 58 upper
bal | -bearing of 52 60 lo ba?l %Ibearl ng of 52 62

Mol di ng el enent of 52 10|6Wepqaﬂa’aiqsnt magnet of 52 66

;ﬁternal shel | of 52 68 radlal eholes in 62 70a,
, ... sealing ring 724YPR%E e surface of 32
¥ 74 lower collar flangeegﬁuﬁqabnﬁ connections for 22
10, 10a, ... sector of 8

12 reaction vessel

14a, 14b, ... supply vessel

16a cleaning station

16b calibration station

16¢C sterilization station

16d, 16e filling station

16f inoculation station

16g, 16h sampling station

18a, 18b, ... sector layer

20 valve

21 connection group for pneumatics
22 channel

23 valve island for pneumatics

24, 24a passage opening in 10

26 connection flange

28 pipe stub

30 upper collar flange of 28

32 isolation device

34 passage channel of 32

35 temperature probe

36 load cell

38 beliows tube

40 weight measuring can

42 driving group of 44

44 stirring device
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78 val ve body 80 piston elenent 82 pressure spring 20
84 roof segnent of 78 86 operational opening 88
o-ring of 80 89 teflon ring of 80 90 guide tape of 80
25 91 plug-like protrusion 92340l ower pin 94
tracki ng groove 96 rocking nenber 98 rotating pin 30
100 cross beam 102a, 102b bolt nenber - 31 - 104a,

104b val ve plunger 106 seal.ing el enent 08 ring
K8 ge of 106 110 renbr aR4TGRO RREPEN age of ffb, hol di ng

gig of 106 114 mlled rsggﬁﬁg d196ed&f 446 recei ving

bore of 18d 118 upper shoul dér of 116 120 peri pheral
fitange surface of 114 16ta? gemhergoigddove 124a,
4b val ve seats 126a, 126 126 vert ﬁal passage

e 128a, 128b, 128c hof PHBHIEM 42gr oove = Iine

¥ supply pipe for 12 casing portion of 42

56 stator coil

58 upper ball-bearing of 52
60 lower ball-bearing of 52
62 holding element of 52
64 permanent magnet of 52
66 external shell of 52

68 radial boreholes in 62
70a, 70b, ... sealing ring

72 lower flange surface of 32
74 lower collar flange of 54
76 connections for 22

78 valve body

80 piston element

82 pressure spring

84 roof segment of 78

86 operational opening

88 o-ring of 80

89 teflon ring of 80

90 guide tape of 80

91 plug-like protrusion

92 follower pin

94 tracking groove

96 rocking member

98 rotating pin

100 cross beam

102a, 102b bolt member
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15 132 vent pipe for 12 134 extraction opening 136
extraction point of 132 138 riser tube for 14a, 14b
202 housing of 16d 20 204 multiple feedthrough 206
singl e feedthrough 208 singl e3feedthrough 210 dosing
val ve 212 | ongi tudi nal pipe for superheated steam 25
214 shaft 216 slide 218 stepper notor 220 dri pping

i pe tube bundl e 30 224 | ower openi ng of 202 226
(%cp%?ecf& portions for 280V€8MNYLIZ heating appar at us
23 parking station 232 s%%‘?iﬂ?%l’é%é@tn 234 drai ni ng
line 5 236 cl eansi ng finger 38 pH probe 240 water
B pressurized air 244rdvgabulgeoP4€6pH probe 248

c‘alld' bration finger 250 ?Hégn rra%e of 106

112a, 112b holding plug of 106

114 milled recess for 20

116 receiving bore of 18d

118 upper shoulder of 116

120 peripheral flange surface of 114
122 guiding groove

124a, 124b valve seats

126a, 126b, 126¢ vertical passage bore

128a, 128b, 128¢c horizontal milled groove = line
130 supply pipe for 12

132 vent pipe for 12

134 extraction opening

136 extraction point of 132

138 riser tube for 14a, 14b

202 housing of 16d

204 multiple feedthrough

206 single feedthrough

208 single feedthrough

210 dosing valve

212 longitudinal pipe for superheated steam
214 shaft

216 slide

218 stepper motor

220 dripping pipe

222 tube bundle

224 lower opening of 202

226 connecting portions for 220
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252 buffer 2 254 sterilization finger 15 256
superheated steam 258 sterile pressurized air 260
preculture 262 inoculation finger 264 sterile water
20 266 tube wel ding device 26 extraction finger 270
i njection nodule 272 cuvette 274 anal yzer 25 -33-
Patent clainms 1. A nultiple bio-reactor device
C rising a plurality of reaction ves- sels,
@ﬁgfacterized in conprisLﬁ@gggp?BPﬁﬁﬂFﬁ of reactor
nts (10, 5 10a, 10BhrkipRes@itibra reaction vesse
(12) and at | east one supply vessel (14a, 1l4b, 14c,
PAP can be secured to eaeteivexgrcen segnment in a
j umtight suspended nner. qnd further conprising
gﬁgﬂu- rality of proce33|ﬁﬁ”%?%tV5%s (16a, 16b, 16c,
Db 16e, 16f, 169, 16h) cidarisiagrfingéryg out
predet erm ned processing steps wth respect to the 10
238kt i on vessel and/or tRE BIPPRY vessels of each
¢ tor segnment, whereip fgjuator neans are provided
or bringing each reactor seg- nent to a respective
@P4&essing station or vi peeysuzed@dch react or
se nt conprising a ster,iljzable domain which
npasses at |east th8M®®action vessel (12) and
of the reaction segmenpré9e 15 cated thereabove
(18a, 18b, 18c). 2. The device of claim1l,
4 acteri zed in that thealihoationldiigareact or segnents
@%ﬁ 10 1 ) are sec%%?&ﬁhpped and together forma

252 buffer 2

254 sterilization finger
256 superheated steam
258 sterile pressurized air
260 preculture

262 inoculation finger
264 sterile water

266 tube welding device
268 extraction finger
270 injection module
272 cuvette

274 analyzer
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substantially toroidal reactor table (8). 20 3. The
device of claim2, characterized in that the
processing stations (16a, 16b, 16c¢c, 16d, 16e, 16f,
169, 16h) are arranged star-lji%#. around a centra
axis (A) of the reactor table (8), wherein reactor
segnents (10, 10a, 10b) and processing stations (16a,
}pb, 16?h 25 16d, 16e, 16f, 16g, 16h) can be brought
t r by a rotation about the central axis.
4. The device of claim1, characterized in that the
processing stations are selected fromthe group
donsifsmultjptd bicireaotargetiaeicompisiyg a [Haralitlyi bff eedction ves-

o s dB s Bl B S A bl amens (1.
sanmpliozg Ot WHerel® @ relddtion v8§3e5(12T)h§n6’%\f'I6§sane supply
claim1, characterized in that each reactor segnent

(10, veesel {th3, 14bf ddeed 46 casvbe Aecsugrenateaclyseactor segment

(18a’|n 891ed]f§ - |gﬂ1?gyﬁé§ﬁd8ﬁ8rfn‘an4\%g) aﬁéaf@nléﬁ}der QTFIBESII{Q a plu-

each ot - Vi dual

are pabw dfeﬂrméésmgldtedogsqdﬁes 1(61)28IE60 148D, 16e 126f3)169 16h)
and/ bor ehol es (126a, 126b, 126c) and/or isol atio
ol e §arr(ym %&reﬁsﬁ%rﬁmasiaamew@g S4FPS it Gpspect to the

I'i quirdgcapA/ /oﬁthé—%%g??%?ggsgfs &t @b%%actor segment,

characteri ze | n at a nunb ower seg
I ayew@e(r]aiﬁra,acmbtor]rae)anaraenﬁntwidéds‘balbmir@agsEe&Hi reanctor seg-
form 10 steri

part of t|t1. ? domain. 7. The

devi CRQF (G PLRPSC g o eessT LR Rhniety ethdngaeh reactor
syst @@gntONPEGRRTising iaStdriRIdSTHAM Whigh @ ¢ompasses at
drai ning gases froma central injection point to the

i ndi Veastalhe eeaction yegaeh( B2) and peoh of me)reagsOa.sagment lo-
' h h
devi %%tt&g (fi%pé%éve ig%aqggr '163? in that each reactor

segnen i S provided with pneumatically
operated val ves (20), each valve cooper ating with at

l.east..one corre ndln contact, por- tio 124a, 124b
Act i &%36&’%?65 addy, gﬁhaﬁa%tgé‘%gﬂt'”l rthélgg vidual reactor

segments (10, 10a, 10b) are sector-shaped and together form a
substantially toroidal reactor table (8).

3. The device of claim 2, characterized in that the processing stations
(16a, 16b, 16¢c, 16d, 16e, 16f, 16g, 16h) are arranged star-like
around a central axis (A) of the reactor table (8), wherein reactor
segments (10, 10a, 10b) and processing stations (16a, 16b, 16¢,
16d, 16e, 16f, 16g, 16h) can be brought to each other by a rotation
about the central axis.

4. The device of claim 1, characterized in that the processing stations
are selected from the group consisting of: cleaning station (16a),
calibration station (16b), sterilization station (16c¢), filling station

(16d, 16e), inoculation station (16f) and sampling station (16g, 16h).
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20 9. The device of claim8, characterized in that the

val ves (20) are ar- ranged within the reacti on segnent

(10, 10a, 10b), wherein a num ber of upper segnent

| ayers (18d, 18e, 18f, 18g) hogses a pneumat- ics

di stribution systemfor controlling the valves. 25 10.

The device of claim8, characterized in that each

alve. (20) com _prises a rocking nenber (96) that can

be b?fafgaﬁvm of Blaim 4 char eerwedoiythad ga iy reactor segment
posi i @Nq LS RBSt;! DYf 80P, Ir%??ﬂ %}%}gl 18c,
pneu tgi gogf e??grlg?fgbégge%t?ge %/Q ergpg t’he r(g?l??rggb' ¢
menbd8d, s1 8% tihridg)esatackedton tas tof @achpbthvere whedreimethe indi-

(104a, .104b) in ch a way that the pl r _elene

(Toadi g ek 8feont Peoted o8k miBEF orighes (28, 1280,
posi Hi2Bry rid/6® bR rERBIdsY 12641 12685408 cVahld/bPBsolation elements
correspondi ng contact portion 2124a or 124b) and t hat

t he ,628h§azat gnrmr@r@hamnelh%yst@nh 22 pbfer liquidseandvor gases.

rocki ng positions releases the nmediumtight closure.

5 11. The device of claim1, characterized in that it

i6s piTihe dedios bhctdibes, thkeadteaidedein thdtIBhunmber 6f ower seg-
each | oad cell (a%rms a mediumtight connection

bet wieNLlavessdPasdFRent8Qre Tade ebplainlrpsasteel and form
reachlPnof Y88 $8brili28BIcOHofHR! y vessel (l4a, 14b, l4c,

14d) "secured thereto. 10 12. The device of claimi1,

characterized in that each reactor segnent (10, 10a,

Ob) i, s provi de i.th_at, | east one steriljzahble
ZoubiTe 6 fice S sBim's bhaBictes2eg: i Batdhachanne! system

bet wee pris€aet HAg IMRSES slFglyity andU@RIiMing§a8ks (fidd: a central
14b, .1.4cI,§T 14d) . ar?ange_d at %@l»d&? eact or seﬁgggengnt 15 and

a pr d¥essiongpeindtpdhe(inghvidugbreadtor segumente(10.610a, 10b).
16g, 16h) ar- ranged thereabove, wherein said

connection optionally can be nain- tained sterile.
8. The device of claim 5, characterized in that each reactor segment

(10, 10a, 10b) is provided with pneumatically operated valves (20),
each valve cooperating with at least one corresponding contact por-

tion (124a, 124b) acting as a valve seat of a segment layer (18c).

9. The device of claim 8, characterized in that the valves (20) are ar-
ranged within the reaction segment (10, 10a, 10b), wherein a num-
ber of upper segment layers (18d, 18e, 18f, 18g) houses a pneumat-

ics distribution system for controlling the valves.

10. The device of claim 8, characterized in that each valve (20) com-
prises a rocking member (96) that can be brought into a first and a
second rocking position, respectively, by applying and releasing a
pneumatic pressure, respectively, wherein the rocking member is
connected to at least one plunger element (104a, 104b) in such a

way that the plunger element (104a or 104b) in one of the two rock-
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13. The device of claim 12, characterized in that the
coupling unit com 20 prises a ball valve (32) that in

its open position clears a substantially vertica

passi ng channel (34). 14. The_gegvice of claiml,
characterized in conprising a respective stir- ring

device (44) for each reaction vessel (12). 25 15. The
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i(g tion vessel, wherein rotor nmenber and stirring
%ave a central axial opening.

The device of claim 1, characterized in that it is provided with tube-
like load cells (36), wherein each load cell forms a medium-tight
connection between a reactor segment (10, 10a, 10b) and a reaction

vessel (12) or supply vessel (14a, 14b, 14c, 14d) secured thereto.

The device of claim 1, characterized in that each reactor segment

(10, 10a, 10b) is provided with at least one sterilizable coupling unit
(32) in order to form a connection between a reaction vessel (12) or
supply vessel (14a, 14b, 14c, 14d) arranged at said reactor segment
and a processing station (16a, 16b, 16c, 16d, 16e, 16f, 16g, 16h) ar-
ranged thereabove, wherein said connection optionally can be main-

tained sterile.

The device of claim 12, characterized in that the coupling unit com-
prises a ball valve (32) that in its open position clears a substantially

vertical passing channel (34).

The device of claim 1, characterized in comprising a respective stir-

ring device (44) for each reaction vessel (12).

The device of claim 16, characterized in that the stirring device (44)
comprises a hangingly supported rotor member (52) provided with a
stirring appendage (46) arranged inside of the reaction vessel (12)

and also a toroidal stator member (50) arranged outside of the reac- |
tion vessel, wherein rotor member and stirring appendage have a

central axial opening.



