-1 - MIXING SYSTEM INCLUDING A FLEXIBLE BAG, SPECIFIC FLEXIBLE BAG AND
LOCATING SYSTEM FOR THE MIXING SYSTEM -1 In a first aspect, the present invention relates
to a mixing system including a flexible bag; to a specific flexible bag intended therefore and to
specific hardware related thereto. The mixing and/or suspension of solutions is required in
many technical fields 5such as biotechnology, pharmaceuticals and medical. For example, in the
field of tiEbbtet AR %g%ﬁﬂﬁrﬁhdﬁeﬁm&ﬁ%trﬁpﬁ%wwmmﬁ: Bfepoerantdo
compler%%%r{EsMolﬁﬁ%n%If%ﬁﬁ ,Gcﬁﬁﬁ?"é?%edium, suspensions, etc (referred to in general terms
hereinafter as liquid substances). More specifically, some specific applications of circulation/mixing
devices 10 include dilution, dissolution and/or adjusting pH, salinity conditions, concentration,
osmolality, temperature, of a liquid substance of any kind (buffer, culture medium, saline solution,
etc.). To be safe and effective for their intended use, solutions of culture media, buffers,
reagents, etc. used in these fields must be pure and sterile. Accordingly, the 15mixing tank, mixing
device, and all other reusable components that contact the solution must be carefully cleaned after
use to avoid any crosditahUshditpatbhariessb irentan ixlastrts efsisingonstelhoadisarg of the

structural compofiexitad SgbeLl iz YR x tHREbaGANGMIHA hedbIdeAsidto specliORRRR-avVOId these

cleaning steps, sliag{gd%ﬁ&,gpgixing bags" have been 20 developed. These are disposable flexible

bags provided with a mixing device and intended to be supported in a rigid container.  Mixing
bags are already wideSpreBtfiie Mt pronstbef seirReRmb P Rsddtonagy wepmicalifplisThe rigid
containers used sochandietivhnolsy designeddtdaB sidakediand fork lifted which are two

requirements for automtsgaa{}g&kiﬁ%@ﬁam%@%&ot&mﬁw 18 rﬁéﬁgﬁ&q}a%%t% Mau%ﬁgaﬁy

equipped with large_number of standard containers. So ther&’is a o supply the user with a
flexible bag mixiﬁ%

LS AGTF IR P IsPapaRAR IR hrMa R A BRs J fisty: culraBedivAixing bags,
the mixing deviceuspehsiaisyets Gafeagd et mstiffieg!devisdovbickfts: dsiligmidyuhstaxisinal driver
positioned outside of e leageamil }%@%yéaﬁaeﬁgp@t&%ctw SR AARORRIRGRY doing so,
there is nolrbsk olfngﬁ1 teagﬂnggio%gf e contg;t_s %ft e bag from the outside. Even more 2 -
advantageously,"Sald devite BB PN AGHAHES IS dlldyS GOAOUM-LTEFOERIRal axis and
not a mere stir baiselakty, feemaratisteoapigiidrsspsen-aitharssking kboffds coliplinmédinmits driver.

The motive deviggliae dsiv@ioansdcthe impeller of the magnetic stirring device both include permanent
el torgue trans 's%'&%ﬂéBee ide the design

magnets designed to haye g?fe &%&88@"@%?81&%%?@%% d use. solutr

of the permanent magnets, the alignment is crucial for the coupimg. The design S1the’ permanent
magnets can beb&@f@r@w&enm, etc. used in these fields must be pure and sterile. Accordingly, the

15 mixing tank, mixing device, and all other reusable components that contact the
solution must be carefully cleaned after use to avoid any cross contamination with
subsequent batches of solutions. The cleaning of the structural components is
labour-intensive, time- consuming, and costly.

In order to avoid these cleaning steps, single use “mixing bags” have been

20  developed. These are disposable flexible bags provided with a mixing device and
intended to be supported in a rigid container.

Mixing bags are already widespread in the bio-production market mostly for
storage applications. The rigid containers used to handle them are designed to be
stacked and fork lifted which are two requirements for automated stock

25  management. In most of the case, the user is already equipped with large number of
standard containers. So there is a need to supply the user with a flexible bag mixing
solution to allow preparation directly in the storage bag.

In these mixing bags, the mixing device preferably is a magnetic stirring
device which is driven by an external driver positioned outside of the bag and that

30  may be part of or fixed to the rigid container. By doing so, there is no risk of
contamination of the contents of the bag from the outside. Even more



possible, if the magnets of the motive device are not aligned with those of the impeller, torque can
not be transmitted between both. 10This requirement and other needs for improved mixing systems
can be summarized as follows: Achieve alignment without specific holes or any type of relieves in
the rigid container to make the use of containers as standard as possible. Allow the use of a
commercial standard magnetic driver without custonmization. 15Achieve compatibility with
automated stock management, stacking and forklift. Allow spray sanitization of the system.
Materials, as well as design are selected to face hard chemical conditions during sanitization of
clean rooms (by #3YAgtHEeRIEINetAAdBiMRIBREIThR FRseMelC MeprberarbpeaiewafHE motive
device and contrebtatitinial axidnteDietadi2Osysteat.sohavittben dobaey d0hixehee spestimiehitenn its

functional IocatioHSgrgf%éQ&lgﬂﬁmgd%gg({liﬂjglhed for short or even long term storage. There is no
point in storing the motive devicé with the container and it would require a large number of motive

devices. 25Prevent tutlifig RN deEsmY He Fouidhainrstes thd tRreteBrERedRYce Patent
application US 2008/@@0@R/# discosasaganeaydes giighta mmeaghetheshtpefibndoodatechighaibag
SUPported Ina r'g&q%@%ﬁ'ﬁﬁﬁs‘éﬁ%ﬂ. IS Gheiv @i %@@gW@VtﬁQBéﬁﬂ?ﬂdﬁ;ﬁégﬂé@ym&alﬂﬁﬁfghﬁ@wc“?n to
a rigid portion which iég\l/ﬁa_rfttgof the ﬁ}?’? ﬁ;egedoon%gn oBenln in salgl bagf) agdgpr(gwg;ng the driver
with a matching 38'€4uitY fOF fEE8My SKidPrefe fgﬁ. 3&%’1“&5}% iy 668883 %ffow standard
equipment (cont@prsitédidhivanger e libednsinvedtrdceaneainbrlinugst vatnhose efrithspening for the
projection and singgeliig, dsivRE DR ORREERIEA WEYWREA Kedresponding relief to match the one of

the projectigg. ~_ Paigniapplicalion Weh 200600209 aisa describes d.systemuhich allows 35
alignment between a magnetic impeller located In a'bag é’upportréud(ln”a%gl container and its

driver. This systefipatigrsas @bleMseting piece (interface) between - 3 - a locator projection
extending from the hapielestidarst iwifrliesprdfia haldsairthe dyvesitiaeigh iantepariing in the rigid
container. It also '%M%ﬁéi%'ﬁ?aﬁégﬁéﬁge%‘f'Q&Qaﬁ%#saﬁsss‘&f?ﬁﬂﬁra 0%8%%38'%%% YGiLglptive to

cks of t e follo 5 > T1g1

the interface. The drawba hat system are t wing: 5T container has to be

opened on its bottofF FSRRERGHHTT AR granersidibgayi SH{ YRS for other applications, as
for exampld 3he wsehohstenctangsibilégevithgstobmerhsttivk devigemaighttadkinpeed klistomization.

These containers camagipe s aakedh 6?9@?%@&1@ ragdion (Mgl irgdnefweltadapted to be

transported by an eleyatof. There are also very bulky. 10No tybing securit
P y to ¥ace Lar ceherr%cal conditior}/s du1|1'<1¥g sanit?zagon gf cﬁ:an ro)(/)ms (by using

formaldehyde or hydrogen peroxide).
* Achieve integration of the motive device and control unit in an integrated
20 system.

e Allow the driver to be removable from its functional location once the mixing
job is finished for short or even long term storage. There is no point in storing the
motive device with the container and it would require a large number of motive
devices.

25 e« Prevent tubing from touching the floor underneath the tank: tubing security.
Patent application US 2005/0002274 discloses a way to align a magnetic
impeller located in a bag supported in a rigid container with its driver, said way
consisting in providing a locator projection to a rigid portion which is part of the
bag (sealed on an opening in said bag) and providing the driver with a matching
30  cavity for receiving said projection. This way of coupling doesn’t allow standard
equipment (container and driver) to be used since the container must comprise an

opening for the projection and since the driver must comprise a cavity or a

corresponding relief to match the one of the projection.

Patent application WO 2006/002091 also describes a system which allows
35 alignment between a magnetic impeller located in a bag supported in a rigid

container and its driver. This system includes a connecting piece (interface) between



Two fixation operations are required: fixing the intermediate piece to the bag and then, fixing the
driver to said piece. The present invention aims at solving these problems by providing a system
where the driver is removable easily so that the bag and its container are storable 15apart; where
‘the rigid container is standard and hence, compatible with automated stock management, and
doesn't require an opening to be made for mechanical coupling between the mixing device and its
driver, or at least one part of the bag, the container and/or the driver; and finally, it is a solution
which is simple, requires only one fixation operation and allows easy integration of tubing security.

20It is based on tHEFHRIIREPIFEHARGHETRG DaHEM thrcbamrirss eribaiaraler qedA®Rdire 8i%r indirect
using intermediatkiventhenigigapieps)ing pogsibigidochevaer Vit soigitlpdesisioheefedligmment of the

driver towards thg,mMagBelsimpelia: i et aamebuheearligiednelihariocaing both very
precisely relative to each other and/or relative tg the rigid container or by allowing the mixing device
to auto align 25itggl¥gkﬁﬁﬁﬁ) %lﬂ{/@fﬁ.tﬁ{g@é?&iﬁgfﬁj}?ﬂ’énﬁresent invention relates to a mixing system
comprising: a flexiblbsigidithniamexinay thedcepensd prisin eitonafreroptinsfeonghd.-Brisalignment
facilitation device agapigatiadacibate-alionarat Hptvesmihesmagrstisimpeliss sndaadnagnetic
driver located exterag{, atooetggcgyﬁl% ) %OAgg\gr%l%g%tg %lg)refer ed embadiment, the mixing system of

. . motive. 1 alS0.need a customyzation. . . .
the invention comprlses"a rltjﬁd container in whic e exﬂ[])?e ag can be re?alned, said container

having no specific dpEAtiFERRMT RIS ke Bagkadine dxipmy B areedifiapdeinivgdenite and the
driver. Preferably, thelnligaprentisenpinsperely branrlplistediyraeehnoicahdbuliigagement or
mating betygen thejaag Jhe sxternal magnetic driver or some connecting portion disposed
there between. Instead, it iS preferably achieved by - 4 - either locating both very precisel(}/ relative
to the rigid containerd? By ARG RsGAeteH: ditingdhs Wigrrdiakpigrerie Bebag an
According to the inviemtidixitlgehtedneet fle xiideplrag.’ designate a bag or pouch made of walls of

similar structure prefefaly,assemiari Sy RN ViRE$RWallR blems by providing a system
where the driver is removable easily so that the bag and its container are storable

15 apart; where the rigid container is standard and hence, compatible with automated
stock management, and doesn’t require an opening to be made for mechanical
coupling between the mixing device and its driver, or at least one part of the bag,
the container and/or the driver; and finally, it is a solution which is simple, requires
only one fixation operation and allows easy integration of tubing security.

20 It is based on the finding that working without mechanical engagement (either
direct or indirect using intermediate connecting piece) is possible and even with
high precision of alignment of the driver towards the magnetic impeller. It can
namely be achieved by either locating both very precisely relative to each other
and/or relative to the rigid container or by allowing the mixing device to auto align

25  itself with the driver.

Accordingly, the present invention relates to a mixing system comprising:
- aflexible bag with a mixing device comprising a magnetic impeller; and
- an alignment facilitation device adapted to facilitate alignment between the
magnetic impeller and a magnetic driver located external to the system.

30 According to a preferred embodiment, the mixing system of the invention
comprises a rigid container in which the flexible bag can be retained, said container
having no specific aperture that functions to aid in the coupling between the mixing
device and the driver.

Preferably, the alignment is not merely accomplished by mechanical
35  engagement or mating between the bag and the external magnetic driver or some

connecting portion disposed there between. Instead, it is preferably achieved by



5 may be made of a mono- or multilayer film including, or not, a bather layer based on a banier
polymer like EVOH (ethylene vinyl alcohol polymer). Generally, these films may have an inner layer
(in contact with the contents of the bag when filled) based on a polyolefin, preferably an ULDPE
(ultra-low density polyethylene, pref. medical grade) 10The bag may be of cylindrical shape
although cylindrical flexible bags are not easily baffled and difficult to manufacture. A bag with a
cubic or parallel-piped shape is preferable namely because it works as a baffled tank. The flexible
bag according to the present invention is equipped with a magnetic mixing device. Although any

kind of mixing desikenRaadsPetiapnpire s Yinshuie thiy Hait septapiarer iy gliaweng fevice
wherein liquid flomiignyelt dtgaoizgd alegheeifiwichehdelisvirough specific opening(s) and leaves

through other specific gperifg(s), {ﬁ&ﬁ%&%nbm@%matﬁgx%@%auy LR 'ABEY. oP%E}E’HF rally.

"Specific" means that a given ipenlng only acts as injet or outlet Gpening.and nof as hoth. The

terms "central" aRf9pafipRdsg* sirely Efé“ﬁ%%ﬁ’t‘?é‘?fﬁ’é%ﬁ’?&‘?@%ghwﬁé EsSF&vallsripheral”
means decehtralineylbe nidefefabhgrhecominitigageridendochphsgoanatarpamey teytec bawpdller located

na c_ompartmen@,,@glymﬁ%g \‘éﬁﬁh{éﬁ‘@dﬂ%ﬁiﬁ&%\é‘% ﬁﬂ%ﬁ@P%BWﬁ%PﬂGéﬁé%%t g{ggellqwd inlet
opening located in a centr area of thi wall, at least ox;\t Jggwd ! fog?e ﬁg

peripheral area o H%%agl N 25766 @’cﬁﬁlél RIS P EGISSHH |5I? otatlonal
direction of the Ilé@ﬁdd@ntm@lﬁd@“mlé’ﬂﬁp@biﬁ@n UW@&H&MWMIQ@WWQ}?@Vhen the
liquid exits the ceraprEMeepf the mixing device, its flow path is tangential to the wall of the

compai intepy at the o ettpglpr'{aT s (ilefliacdng#gﬁ%?jg% thl a;:;%%t o:‘); e |n tlon act 1 1o shift this

30 liquid outflow path from agiven ang means so
that said flow pafidténlafflehaed fifimedrto mansfirerend 'ﬂwﬂ ﬁﬁm\méﬁlﬂ%@n&m leaves the
deflecting meansiliepsls {ndiecblaalmely pasateito thes mdidladikertoR. at the outlet point). This

angle shift is preferabty}@f%%sg;g 5996%%{8@9%&%31 leastig g%ﬁﬁﬁg@@lm%re preferably of

at least 20. It preferabl aIIows directin Ug%l d outflow in_any preferred direction, for instance

the comners of th@'pHIfie BB dsh rﬁ'é‘fﬂ%?éiﬁ’f&@ﬁ’@%@%‘ﬁﬁeﬁﬁ%‘ﬁiénﬁég}gam“ﬁé?tlcular
These cornkrs atmwﬁmkmwbﬁtuspérpmfsaiﬂmrdmarsksm wittreindi@sdidinvgisieatl zones in a mixing

process. By this gngig shiftatipachof dhedeaiRation g@»ﬁ P%ﬂ@éﬂ»@@ﬁ%ﬁ%%@ﬂ by the
mixer within its action.area is ¢ from a ci Iar th erge e number of
jets being equal fB nfﬁﬁ%’@r—’%? %?I% %W?#ffé% ?ﬁ’ﬂ %gge%gﬁ%i Or occurs
directly when saueﬁﬂmfll@amgr(séhaba@mqmmacim% @ardqﬂ@ﬂ@@ﬂngommarﬂqﬁ@tmérmuts
mixing of both. The terms “central” and “peripheral” are to be construed as being
20  complementary i.e. “peripheral” means decentralized.
Preferably, the mixing device comprises a rotary magnetic impeller located in
a compartment delimited by a wall, said mixing device further comprising:
- atleast one liquid inlet opening located in a central area of the wall;
- atleast one liquid outlet opening located in a peripheral area of the wall; and
25 - deflecting means that substantially alter the natural rotational direction of the
liquid exiting the outlet opening.
Normally (without deflecting means), when the liquid exits the compartment
of the mixing device, its flow path is tangential to the wall of the compartment at the
outlet point. The deflecting means of this aspect of the invention act to shift this
30  liquid outflow path from a given angle after the liquid has impacted on the
deflecting means so that said flow path tends to become more radial (i.e. the flow
direction when the liquid leaves the deflecting means tends to become more parallel
to the radial direction at the outlet point).
This angle shift is preferably of at least 5°, more preferably of at least 10° and
35  even more preferably of at least 20°. It preferably allows directing the liquid

outflow in any preferred direction, for instance the corners of the parallelepiped-



the substance away from the mixing device and throughout the bag in a more efficient manner. It
allows avoiding dead zones for instance in the corners of the 10 container (bag) to be mixed. In
the mixing device, there are preferably several outlet openings, the number of which depending in
fact on the size and shape of the container it is designed for. These outlets are preferably located
on a side portion of the wall of the mixer. They are p'réf‘erably all identical. Advantageously, they
are all equipped with deflecting 15 means and even more preferably, with identical deflecting
means so that the flow pattern is symmetrical. The terms "equipped with" mean in fact that there

are some deflectiigPErkeantairstid senersh ad rible higsdnpartickiar. dhestrqmensiet Hellessarily
directly at said ojenmgtolfeesnal lobbidmmyxikil detticamabéiagdeadtionsus sutfaieg without angles

20 like a bell whigh,would b@ fixeditopiig oRR RageHaiLbYINeeRe RN D86k pathah

embodiment, the rotational axis, o?_the magnetic impeller may be fixed to the top_ of the bell so that
there is no bottoif GlTfate NeBRET WiEPIRAION a8 R ahanesy B9 Rt BrpBR dnipYrl
different walfs dedimftigeahigtestivonmaber ofgtisditiog aqaibroobmprising ef ootletsand side walls which

25 may be welded andfgi atheiwisg asapebierkicerRM Ot derRsinnss WhashapAitwystem). It
may also comprise surface alt I?ikt'gsg, dnﬂ?f mandatory if the rotatjional axis of the

a botto : 0

impeller is fixed 6 the I(S)\I/lg;l ?Pﬁglolfltﬁ%n%%%lj&. ?laée', In %ﬁgP 8ifée So%%%ﬁt?’t’ﬁ%n%? ing device
comprises a walthe sHiiARthg R iopihemaringits doopnduhranahontthe tag magnetc impeller is
located, 30 said wftieamprisisginglbokomRiffadeanenBasonthaiatatingw @Hefobtiigimpeller
fixed to its QP sWiaGEner ki %orgm g%i@g that although the above embodiment (of a mixing device
without bottom surfaceeélrgiélt aving Its impeller fixed at the top surface) has been described in the

frame of the present inbdMBRdYGEhsgyE PIRlERY IRt Cu T eReRE &Y sherAumRiEn hum
outside for the redsadnandeponitagbieifant (médripmatdrduedehbeusainindrecauesigheddiiver can be

put closer to e 1hReligfle.Sare iARRHIPIRIRITHRY SENRAIBEDE HINGLIBAKORGApIRGT Wih the

former one, the mixing gég[\h@eﬂi]clud,es Sidewall portions with or forming one Qr more outfets, the

side wall portion&pRFE IAaHg MBS et s oS TG Al ¢ RHBPSA S ELIRS lerRtingct liquid
substance &% it entansradeviensnaEpeefeablporitrideutichlelefisctiggiavios sy¢hprdiefibly made of

plastic and evengngie Refafaklvicanane ehmplegtippemprtiplgesith hecrtaris aftis:Rag and
their use (.e..g.,' a({g{ge%it?{zfll %{&%% éjgn?e%%%nglcag\% %\?s antlgé%mer#%e HDPE). 'Preferab!y, thls
plastic is rigid in order GG pressure Gl up nnett FRAUSITPHTRE RESARG device is to be
welded to the batfcaseaphrditss et vaif spening.

The wall of the mixing device may be a continuous surface without angles

20 like a bell which would be fixed to or lie on a bag wall by the open end thereof. In
that embodiment, the rotational axis of the magnetic impeller may be fixed to the
top of the bell so that there is no bottom surface needed.

Alternatively, said wall may be a kind of box comprising different walls
defining angles between each other and/or comprising a cover and side walls which

25  may be welded and/or otherwise assembled to each other (for instance by a snap fit
system). It may also comprise a bottom surface although this is not mandatory if the
rotational axis of the impeller is fixed to the cover (top of the wall).

Hence, in a preferred embodiment, the mixing device comprises a wall
delimiting a compartment with a top surface where the magnetic impeller is located,

30  said wall comprising no bottom surface and having a rotational axis for the impeller
fixed to its top surface.

It is worth noting that although the above embodiment (of a mixing device
without bottom surface and having its impeller fixed at the top surface) has been
described in the frame of the present invention, it is advantageous in any magnetic

35  mixing system driven from outside for the reason mentioned below (maximum

torque transmission because the driver can be put closer to the impeller).



10that must be welded on it are preferably of a material compatible with it. Considering the layout
of the industrial films set forth above, a polymer of ethylene is a good choice. Preferably, a HDPE
(high density polyethylene) is used because other polymers like EVA (Ethylene Vinyl Acetate
copolymer) or LDPE are not rigid enough. 15The ma%netic impeller in the mixing device according
to the invention is a part comprising magnet(s) and which rotates in a compartment around a
central axis which is either fixed on/part of the bottom of the compartment (in the case it has one)
or of the top thereof. This axis may comprise two separate pins extending from a ring (as disclosed
in US 4,162,855, the daresthes Ripliekcrt sReotiveaiey bmoesteesitsebinad o ishdbe fraslication).
Alternatively, it may, beearsiigdedaxiccnadaiiry thtoughpaifioles Witherdiannnagneiimelement. This
impeller may mea%'txe&?tﬁesaa@%%ﬁombﬂpc&%%awgl%%, USHLAIMBANI Bl sRprise at

least three arms which may be straight or curved (although this may not allow rotation in both

directions) or ma§eRst ridetleshisy S sYRs RS ES FHaIHAS WG have sections in the shape of
parallelograis. It maylhlse il (pothenshaféomhixorgdsvioe piapsifprbly ohdedi§plastiwhioh magnet(s)
are embedded Sxoa:m%i%aﬂbéf\é%y?ﬁﬁ%é@%eg_iﬁasaxi&&ﬁﬂﬁﬂ@@@ﬁqrﬁr@&{&wa{%@mmﬁ relief in
the form of paddlrgg.whlch are pre (gr%b%atra[kght not c\urved so th the-iﬁfcﬁggé tate in both
directions with idFHCAF & o MAFEEY SRISA HR By ESs AR ARLTs" kinds of impeller
geometries.  Wiiaferabhitshshplastiaierisad supiiey tofallaniprsediae frod 1B Yata®ignal axis (at high
rotation speed oggiRgRIMAPIRG Adxndiog) candrduaidethbyaravidigastereatdiggeuring
means on the axis. The securi eans maybe.an adequate relief of.the end.of the axis (such as
a cross sha%%d |o§0ar¥irc]51r11l ng% r‘l"é?g%é&nt#emaeﬁg eéflrlljei é%d?n%%?gél in aff%%*%%@?ﬁ% element by its

other extremity). GHsidedngthy faraohthg/indpstriakBlps setioghBhovkifpplxeirli s HAtsH means)
fixed on top of the axisakkeisaidefésabhs HDHEPHIGEpledeninythel rale/lehihes iotaipeetentent.  The

rotational axis prg&gﬁp&yﬁ% ' Q%@Apg%&gnyw\;mw AQ@tQt@%BHE)B:HQ@ Sixipgpdgyige,or of the bag

(if the mixing device has 'no bottom) or the topof 5 the mixer, said protrusion being equipped
with a bearing wHEH €48 corresponding hole of the rotary magnetic element. In that
embodiment; the protilisianagreter alnhelbemptisesiembdssivmz¢gehegatiyha itheniomizer of three or
Six, six being preﬂ%&f@&wﬁﬁ? M5 RIS PR SSAR PIR VIESHH PRNANROEE NE-ARM axperfect
fitting between prcﬁﬂiﬁlon@n gbe??erln and é%)i%lﬁck rote%tl?ln of said 10bte ring. In order not to loose
magnetic forces ¥HtFhEFEEtH %’Z‘?‘?ﬁﬁ Ofgg ot the compartment (in the case 1t has

one) or of the top thereof. This axis may comprise two separate pins extending from

aring (as disclosed in US 4,162,855, the content of which is incorporated by

20  reference in the present application). Alternatively, it may be a single axis passing

through a hole in the rotary magnetic element.

This impeller may merely be a stir bar (so an impeller with two straight arms
only) or it may comprise at least three arms which may be straight or curved
(although this may not allow rotation in both directions) or may comprise curved

25  portions. They may also have sections in the shape of parallelograms. It may also
be in the shape of a cross (or plus sign) or of a disc in which magnet(s) are
embedded symmetrically versus the rotation axis. This disc preferably wears an
upper relief in the form of paddles which are preferably straight (not curved) so that
the disc can rotate in both directions with identical performances. In fact, the

30  invention applies to all kinds of impeller geometries.

Whatever its shape, the decoupling of the impeller from its rotational axis (at
high rotation speed or during shipping and handling) can be avoided by providing
adequate securing means on the axis. The securing means may be an adequate relief
of the end of the axis (such as a cross shaped portion for instance, the axis being

35  inserted in the hole of the element by its other extremity). The securing means may



magnetic impeller is preferably located as close as possible relative to the bottom of the bag
without touching it however (to avoid friction). Hence, it is preferably positioned at less than 10mm
of the bag bottom. In that regard, the embodiments 15 described earlier where the wall of the
mixing device has no bottom surface are advantageous because it suppresses the bottom wall of
the mixing device, which may lead to a gain of up to2Zmm. Ina prefen-ed embodiment of the
invention, the flexible bag comprises at least 2 facing walls and the mixing device is located inside
of it on one of said walls, the 20 other facing wall comprising a protective cover having a cavity
matching the ext@liehshaPE SPIarking Rl dutidixatinm meRns fxsroaraplgiitheaxisatter sy by
welding) on an opeisings btaaidseradt! ihhetheroléoathbingirmaansnn fact that the mixing device fits

(can be inserted) ingide dhe GRYSKRMFLAARIAPSSMINELIBRIE SR 6ntBRMING MixiRgedevice 25
has smaller dimensions and an a ate f{tﬁge to.be able to be received (pr(_afera?:il completely)
tﬁb%\?éﬁ 8

inside the cover. THZ&ATNEEiHHe BN Ehag ebRE R FuiamdedentEsence of
a rigid mixing detieanirsivisant fratrelsm At sehepaikimghdebias g whikiefitsin a place during
shipping and hanrgiRgpaheR SRt BRI SIEN GRaBRE et ie IehraRYSRRAPAKS).  The mixing
system of the inverggggl (grgr}%%% org&rilsggsae riggd container &ich etains gy(%pﬁgts) the flexible
bag. This contaifer may DB of Ay Shapa providad tHe by e ePeihc (UmREFESH 95 bottom and

press on its side Wall&\Rees RiEfAIRD qritesidhsiahareeferatsiss fe previdmdmmeiowihiagigst five plain
35 walls (one botiadn padetaditsigeuaksh pichsioay e eRe aags. tRrafetrkiyn thesimer size of
the containgg mafches,substantially the outer size of the flexible bag so 8 that hydrostatic pressure
can be supported by it% walls. It is preferably made of a metal like stainless steel, stainless steel
316 being particularly S AEBIAON /SRR Rtic Sorees and aece (Braua censnissipnaferally, the
container comprisegretioitigrellpldteptefevhibiy lfeatedide clst s ape ssits eshabiledio@erierady dottom

plate and side Wﬁlésb%gew‘ihﬁ%ﬁcﬁfcﬂﬁfg%}ﬁﬁr?e@@'@éd@&ﬁtﬁlﬁﬁﬁﬁgsﬁéﬁ’&,tﬁ?@ﬁ}@ﬁ Bging adapted to
the size and hence,, volu(rjne of the core)talner%. These walls may be a single sheet flol ed in a cubic
or parallelepipe Positioned at less than 10mm of the bag bottom. In that regard, the embodiments

15 described earlier where the wall of the mixing device has no bottom surface are
advantageous because it suppresses the bottom wall of the mixing device, which
may lead to a gain of up to 2 mm.

In a preferred embodiment of the invention, the flexible bag comprises at least

2 facing walls and the mixing device is located inside of it on one of said walls, the

20 other facing wall comprising a protective cover having a cavity matching the
external shape of the mixing device. This cover is preferably fixed (preferably by
welding) on an opening of said wall.

The term “matching” means in fact that the mixing device fits (can be
inserted) inside the cover and can be removed there from i.e. that the mixing device

25  has smaller dimensions and an adequate shape to be able to be received (preferably
completely) inside the cover.

This embodiment prevents the bag from being damaged owed to the presence
of a rigid mixing device inside of it. It also allows the mixing device to be kept in
place during shipping and handling when said mixing device is not fixed to the bag

30 (see above).

‘ The mixing system of the invention generally comprises a rigid container
which retains (supports) the flexible bag. This container may be of any shape
provided the bag fits therein (i.e. can lie on its bottom and press on its side walls
when it is filled with liquid). Preferably, it is a container with at least five plain

35  walls (one bottom and four side walls) which may have openings. Preferably, the

inner size of the container matches substantially the outer size of the flexible bag so



shape. They advantageously have a folded back portion at their top in order to increase the
resistance in torsion of the assembly. The bottom plate may be in the 10 shape of a frame on which
an additional sheet will rest to from the bottom of the container. Hence, the container generally has
a beam extending downwards at its periphery.  According to the invention, the magnetic driver
used to induce rotation of the magnetic impeller of thé system is located outside said system,
generally below it 15(i.e. below the bottom of the rigid container if there is one). Any kind of
commercial magnetic driver can be used provided it has enough torque transmission (preferably up
to 1Nm) and speBuigudsasthtie gseafecan PUR Ry FEO0 i) WMidsiltdsaratershpenade sfeferably such
that it can fit undgfaeiaiRdbeiaRtairRel, withost RediblinbedingrpaaidaeniaingibRONbietitles may be

fixed to/part of the system. nﬁggvgyglras ﬁs%%il'ﬂed above, it preferaply is removable there_ from so
that the system can be stored separately. "Removable” means that it is not permanently fixed on it

but on the contrary: thSERGBbfoTRNPIRSTSORMRIIFEY 8 RIBRMWAYS I tAiSk £ Bds8RINAEE from the
container anfl puissaaklagdifr@saiprbotioneplas naduidedvalisl diwsheety efadibnt vethtan 25substantial

effort and Witho“ﬁﬂ?ﬁ?ﬁﬁﬁé@ﬁ@éﬁﬁ‘iﬂﬁkne@%‘ﬁ%ﬂmH&Qg@&% Y EDUARd IR GORENRSE Gnddhe bag have
no hole or other rellef,m_tqﬁgn%atr{iast part of the driver rt??iﬁ%;ia connéactln %%c?%b.et een the
driver and the miSGREAEVICEISHT QYRS TWords AREeicghsgt S aters f‘fg%{g’ Wﬂ?\;\léisoever
between the drivelraaadiiiey aixanipgearisky. [REBY Whind tasktherieor aidhaadeptin prdeide the bag and
the container withae.QpenREAtRSH tsHeb T ermmemigstiomPyERseslRNRAsE i@ tanufacture
an addiiong) conpecling piece. <o haLIne caniainer JEelapdard andcanbeuagd fqnany purpose.
In a preferred em d%ﬁ_men , Which Is quite simple, the mixing device is merely g“lymg?flxed on the
bottom of the ba§omiaieRr ntredy, theoBiagy|sens alYhss thbcaphealping siepaareiat #mbodiment,

a portion of the fleibleigag is sandwiched - 9 - between at least a portion of the mixing device and

2 portion of the rigid cauiaing, 1SRe AGKIANS bEING,gRARAINAAILA NG ARIAMHAIliRe bag and

of the rigid container respectively. "Sandwic at said portions are directly in contact

and pressed agdRrgneteHRAls 9 teviment hiowisdRy il caidsyitesh aseeslyfeiavbt the mixing
bag and théXoniaindxlewmdie bytanyiofieer gibansameidli theedasainky) denydiipe docatentbeibhg and
the container (aqdiiional MAYRELR i (BIPGHYed iOREUINBH LB MEhembadimeBipithe
invention, the mixing device and the driver, are located very precisely relative to the rigid container.
In that embodim&REC1INGLAS iﬂﬁ?gﬁ’é)ﬁﬂ &%&WL{Q@ e‘lﬂﬁ%(]jé[%&%g‘%iﬁs ci“fﬁeggé% nment
facilitating deviceregmefrisbly mwehbafor poditionitgndathdhiv eortaimgpredibeulovadidyingldive to the
device. Preferably;dheq ik device is securely fixed to one of the bag's walls,
20 This driver may be fixed to/part of the system. However, as explained above,
it preferably is removable there from so that the system can be stored separately.
“Removable” means that it is not permanently fixed on it but on the contrary: that it
is positioned there in a reversible way so that it can be removed from the container
and put back again as many times as required and this very easily, without
25  substantial effort and without damaging anything.
According to the invention, the container and the bag have no hole or other
relief matching at least part of the driver or of a connecting piece between the driver
and the mixing device. In other words: there is no mechanical engagement
whatsoever between the driver and the mixing device.
30 By doing so, there is no need to provide the bag and the container with an
opening or other relief for communication purposes, no need to manufacture an
additional connecting piece so that the container is standard and can be used for any
purpose.
In a preferred embodiment, which is quite simple, the mixing device is merely
35 lying/fixed on the bottom of the bag which merely rests on a plane part of the
container. Hence, in that embodiment, a portion of the flexible bag is sandwiched



preferably to its bottom wall or a side wall, preferably in a place close to the bottom. 15 It may be
fixed there by welding or by mechanical coupling (welding, clipping...) with drain(s) or other part(s)
fixed into the bag. It is preferably welded to the flexible bag by at least part of its bottom (if it has
one) or by a basement disc if it has no bottom (preferred embodiment described earlier). This
basement disc can merely be a prolongation of the Wall of the mixing device. 20The welding of the
mixing device to the bag (the case being) is preferably performed using common industrial devices
like heat impulse welding devices which work by pressing against each other the layers to be

welded together PRIWEFA@AIRIS &BAAEAN vhbgduling ferice i aRerienelifedigidaamipiass relevant
for obtaining a gdlogepaiiogs bhiagueiting] igrapefaterboan twellhifithedfathendefdirgighrone are

also relevant thegsipyificqatdinglers! e, RAEMEIEH shaud As ARlirizedifargash practical

case. It is worth notin% that the same welding technique is generally used to manufacture the bag

by assembling tH® MBI RIRESARIHIN SIPNE Brtn & BYGY ShiRednians dryirskst o dice therein.
Alternativelydto wesidiong oftikeprévise hagsitid thingamainbe aistaineyl dhy gy etedds lwhsthone of the

following: - magnpise Ry @saiapaIBIaSURCERIINAG IR WORWIP GaaIBSRANAIBE.Iagnets disposed in
the rigid container; - at least two extension arms welded (or mechanically fixed in any other way) to

{
at least two drair%gstt)arnfeo other rigid components of the bag. 35In this "precise location”

embodiment, the flexiB{ecBEHNS t@ewfiss fpinbrdisasitanh drdnnaapagns trehniveng-devidgirryl desice
always occupiesdhigesartolaeationy-ptéiseslative o 16, thdihid eeanminahitacenite Gheuld be
aligned witha gi i talner with preferaply.only u limn possible offset. This point
generally isrf gbéﬁ%ﬁéﬁy fr?é%?gn)%%gcﬁé ?ﬁ%eevtl)\éq%%?lljlgo %@%Bﬁﬁéﬁﬁgﬁﬁﬂ%ﬂ%&?ﬁ? Fé%%t[fgﬁ can be
achieved by adafftifitF MBI Teens fanRositiRS the drvREAPHRATarREMRBIdBE B he

container and/orthy dexiieg. the bag by at least one of its accessories (for instance a drain) at a fixed

location of the containg.dasq(ting. 3 dgastaaoldhs-hag daiasJyRua MR Ralchiog holes in the
container and sec%%&%mgté ere gives good results. In"fact, all the rigid parts present on the bag

could be used toPH WimLal moside walamisrabl¥iee piskdasst B AME S ampling
ports, inlet/Butlefipoasbeexedthemabsubiidind ar spyangehayisténouptioglovbklingedippig this
embodiment, thesi\REIIYSoA6HRPEIAGTIBELY 81 REE Bse!Y: 8 Iat¥G i hpeTigigGandainer, which
T B B Oy B 07 BB RoR G R s oney or by a basement e arae o 29
above. In order Not 10 100se agneﬁ y
has no bottom (preferred embodiment described earlier). This basement disc can
merely be a prolongation of the wall of the mixing device.
20 The welding of the mixing device to the bag (the case being) is preferably
performed using common industrial devices like heat impulse welding devices
which work by pressing against each other the layers to be welded together using
heating stamps. The level of pressure and pressure uniformity are relevant for
obtaining a good sealing. The welding temperature and the width of the welding
25  zone are also relevant thereto. Accordingly, all these parameters should be
optimized for each practical case. It is worth noting that the same welding technique
is generally used to manufacture the bag by assembling the above mentioned films
(walls of the bag) and to weld the mixing device therein.
Alternatively to welding, the precise positioning may be obtained through at
30  least one of the following:
- magnets in extension arms susceptible to work with corresponding magnets
disposed in the rigid container;
- atleast two extension arms welded (or mechanically fixed in any other way) to at
least two drains or two other rigid components of the bag.
35 In this “precise location” embodiment, the flexible bag is received in the

container in a way such that the mixing device always occupies the same location



15 forces and hence, torque transmission, said driver is preferably at least partially in contact with
the rigid container, preferably at least in the zone where the magnet(s) are located. The precise
location of the driver relative to the rigid container can be achieved by making this driver specific to
the container i.e. non removable. 20However, as explained above, in order to limit the number of
drivers (expensive parts) for a given park of contalrrelfg “the driver is preferably removable.
Accordingly, the container is preferably provided (directly or indirectly, via an intermediate part like
a frame for instance) with guiding means insuring that the driver will be located at the same place
each time it will BelfikextoH-thaieh mans thagtpepasdhryeberdignsd viguidivgornamnsidhel their
location, the drivesgaisket bﬁt}ﬁip@&&m«ytbh(ﬂu;ﬁt@glhrﬁhrpsismm&aﬂeacmg)p@mﬂgerﬁmtﬁmer or the
intermediate partSu(B % th a5 §t gtg%lgyﬂ{g 48]5819 e or the like.  Guiding means

e

allowing direct manua IX& ion WOU or instance a \%:ﬁrame open compartment or other

support fixed underneAstREGsHasEPISRB R SpY Rnadantne Bhialrerees ey IR a roller
plate or simgly: thieeflafttty bdyahdshwithiertkieerefitle ofrmnieparator bpditimgy/tichipdylaiMeastan be

firmly secured at&@&%&&%@é@& d&at H&mda aalm ApsHRE1GBSIALH BF BIBE ARARSIAtNG with
matching holes, or the like ould d also co sist in four figa%il% %%grts able to
0

receive and fix tH8°SiHIE 36 8?35@%#873%{? m%tﬁ Ihg R
underneath the mdtam@mmﬁiemel@mgmhgomnssal@ |Imfﬁetr Fkdhriongphpartd @iesentianbn

eventually assistynaasaipéndiratiamihreewisdidakdnsianaaduonsmeindainiiadg matching
holes).  Fjnally, the coulq .consis tln g?fd[[am{ r1[de rﬁuabh th bottom of the container,
iia dras. sampling [y € 6’% cﬁe EXICr eF

said drawer comprising me’ans erata glve Slocation therem. Provided the
drawer is complél@ddch%éécby the operator, the driver inside of it can be located very precisely
relative to the contaings ihitfeaihbwdinies, theAliRenativeydo sinechrbrsigl frxakeln, ralitkay, roller

plate or the like (b %mﬂ&%&"%émﬂsx P A g saE ol ;%WQ TR e HeRd in

conjunction with gU| g means to move said troll ey and r|ng the at its 10precise location.

There, the driver'88tiks Bitivathdbesrmedafiition fMbmice By ishBaded Ry c T Sr it could be
fixed manuadly (ifdlvedixatinenpaittsjaceraithiisdoe, ead Hrofeais ppefeatbly. ahlsast theetdillyan could be

fixed alone (or oBcASAPRANN A8 Gaialees AR Yellaw MR A dsicaL lisEnavely, the

trolley could remain.on the container and help fixing the driver there. 15In a first embodiment, the
guiding means FAHREHE ey are directly fixed to the rigid container. They may comprise at least
one mil in which the trolieypiecisstosngay efithnditmnatatve t(for Trgitgrsdausinepn keheeled cart or

trolley) to a preciggilaeatigniRare diwilliner Bxedilike ietbmanye Sk WIQ&Q%/OOZO%

appllcatlonEOThls rai ﬂg%gveelagéee}(%lggn% % a})t\(zaewlﬁ[rc]n%te{etg ﬁx%’i‘ﬁéorﬂ% er op Tivers

(expensive parts) for a given park of containers, the driver is preferably removable.
Accordingly, the container is preferably provided (directly or indirectly, via an
intermediate part like a frame for instance) with guiding means insuring that the
driver will be located at the same place each time it will be fixed on the container.
25  Depending on the kind of guiding means and their location, the driver could be
fixed directly (through direct manual action) on the container or the intermediate
part, or it could be assisted by a trolley, roller plate or the like.
Guiding means allowing direct manual fixation would be for instance any
frame, open compartment or other support fixed underneath the container (or on a
30  part where the container is resting like a roller plate or simply: the floor), which is
within the reach of an operator and in which the driver can be firmly secured at a
precise location. To that end, clips, locking castors or pins cooperating with
matching holes, or the like could be used.
They could also consist in four fixation parts able to receive and fix the arms
35  of a shaft bearing the driver and which an operator could slide underneath the

container until the end of the arms are in their fixation part. He could even



20 (preferably at least two) located at one end of the trolley. The other end of the trolley may be
provided with_a cross member (or any other hanging means) allowing to fix said trolley (with the
driver on it) to the container. In a second embodiment, the guiding means for the trolley can be part
of an intermediate support structure on which the container rests. This intermediate 25 support
structure may be a roller plate used to move the conthirier around; it may also be an intermediate
frame inserted in between said roller plate and the container. The latter is preferred because it
allows using existing containers and their roller plates. This embodiment also may use rail(s))

which is/are thenGifeyrdieasts tranpiidrfdenaee Supperediin aspmpsetyr BREABR 1218 fixations
(like hollow upstahdingheneisigris)legmpatible with the feet of standard containers (so that said

container may merely g fgstar ORI JRARE DY s des b man SR CA I Iss g, apmber or other

protection shield for tubing Security (i.e. for, preventing tubing extending from the bag from touching

the floor underneSHAAMETAAI JEE¥CL CRIBRFIHEE RokIg SRR KESHER PHEF At éErent (WO
2006/0020975), theaatitfs xhrexsinidhreviddsobhe drayeb s straipglhteHdwsedédry ihehepbattonthefdivecontainer

- 12 - comprises @gaaalf hmx&a@@g&f}%{@ww?%é&ﬁ%%w@aﬂtﬂ@r iifpthﬁm&}%bis supported
on a frame), it would b/gl%gﬂuuee? ;’:9 fiyst roll the ?é‘f% %g%{)&%@tgﬁﬂ%%iﬁ?%ﬁ% g){\w%@ tuen, to
e i erably, saidral e Incli ch case

r
lift completely the driver %trlé/ ir?g e ﬁéiﬁ%n&a% t

the trolley will beVittels Gibed grecdkiye Rufienontéonsakelos smplisiibimgythe vaedsn When it reaches

the end of the raidg)uitstioneitksuainbhtande fifted sidachengidnhif diveivereentact with the
container beottom, . ' e trolley: is preferably equi on qone end with at least
one wheel (i)p)éreltgl?aeﬁéé .2i %vg_éteﬁé?gﬂgé%ﬁg&o&rﬁﬁé%’% ll\?\?hg?le%haél t(r)érf 513? ?s%%ﬂo la?r_%él rtljcr? 6 on the
container; someWHBEdIRHEREFRET D i Brdirgd ieaardhe Gbhabratinsnsiats ag avitheel which
rests on the floorthehreachhsf trotpyrisodjsahgadedifiamdhed disiand aldiieliciodds bagpovrhen the

wrlley is engageghuif s Fantanerae) siaks cimbingihe dpliciiand ophamihagnd. with at
least one wheel %gref.erab%ﬁZ wheels) which roll(s) on the rqgtgﬁwhen the foldable foot is folded
back. 15 Once tH&"aR&t fss e s RPEEmedsdHNeEfdhetly, at the end of said location

process, it ibeing fixbuadittiembndament cheqtiding immanediatéiéraniEpyradisuiiaiitedheans.
These means mﬂiéQ@W&%&KW&?%@%&@%@@E%%1%1‘319&{'%@1{&{'tﬁ@@hﬁ@? joreqoperate

with correspondin Qolg%aoﬂ%g@f/ﬁl Ogi??gt%{i%ﬁ?g%%?tggﬁ%% éx the trollﬁ%ﬁt thé end of the rails

f
when it arrives af that 10ca &6 F8THRAPBY B MSEEF with a
hanging device (fesatistarizase Howitsha frelaitldkeviththh atshamitest INO BOBHOORERE container) so that

when the operatasgBelsdhntithie atidng sastMd e aaEagRel Witdhsmbalas: Bewnssely has to
engage these MEADRJIAL PGS Praple Lo pencah. Redoneral aeamof the container,
cou the trolle

r
. Cr €1d O .
25an alternative to the Iinclined rai e to provide and the corﬁamer with means

allowing the drivEPYgIAYRGPEYiad withicctrshayeraher dpieapE Qi Baaging means)

allowing to fix said trolley (with the driver on it) to the container.
In a second embodiment, the guiding means for the trolley can be part of an
intermediate support structure on which the container rests. This intermediate
25 support structure may be a roller plate used to move the container around; it may
also be an intermediate frame inserted in between said roller plate and the container.
The latter is preferred because it allows using existing containers and their roller
plates.
This embodiment also may use rail(s)) which is/are then integrated to the
30  intermediate support. This support preferably has fixations (like hollow upstanding
extensions) compatible with the feet of standard containers (so that said container
may merely be rested on said frame by its feet). It may also comprise a chamber or
other protection shield for tubing security (i.e. for preventing tubing extending from
the bag from touching the floor undermeath the tank).
35 As described in the above mentioned prior art document (WO 2006/002091),

the rail(s) mentioned above may be straight. However, if the bottom of the container



driver) to move up and down so that it can retract (get closer to the floor) while passing the beam
and lift up again after having passed the beam. These means might be electrical (like a small
elevator for instance) or purely 30mechanical (like dashpot(s) or spring(s) on the driver and/or
trolley cooperating with a deflector on the container). Another alternative for solving the "beam"
problem could be to remove a part from the frame solthat it acquires substantially the shape of a
"U" and that the trolley can be rolled underneath the container by the open end of said "U". 35All
these solution may of course be used in combination. - 13 - A feature which is preferably
present in all the @HEVETHha STsHRsEmpdendisadorRnNartst & patnhsohe-enifErediteauisport
provided with meapsataiing saideilriveniade: peplied againsilhebdaiiiey ohdemenhtamner while

allowing it to mo Qu%ﬁ'?oé/ﬁ{g it kﬂe%rqgﬁ&%%%gﬁ &%9&%@1‘8@%@% ghtfg.deformation of

the 5 bottom owed to fatigue and of other reason on flatness af said bottom (for instance if it
is angled or con%?f?‘@@gh%@a el %‘SHEf]ﬂﬁﬁqIWe“éﬁﬂlﬁésﬁégﬁ%P?P{éY%Bg& Alternatively, the
support itselbmayproeréisiible ¢ditlearsbytits]imtmecimbisgriiedeilis x \MWben foreavdiesrtbe pahdfor by its
dimensions). Henpge, &) Pie $eEABRNGAIIP R AL ﬁﬂéwgm%laomﬂo%xﬁw Azoasctiprg 10
above and aIIowm the Ioca on of a driver below a rigi ntainer, as close as possible to its
bottom and in a PRCE WHEFE & Entainer has no hole or other relief matching at least part of the
driver or of a connectifigjthié embedinwat the tiieeriapgitrablyigingriediee osarnBattnatieasly not
necessarily flat. maeat@geﬁﬁmwmeﬁﬁﬁ@tmeaﬁ%f@ﬂewd@nenthe eidviey 1o maibalgcapion 15and
for fixing it tﬂere Ototg,lether with as na@%%rt alIo%\n {B he riverin tﬁalgtlgggpﬁgab?g% Support
comprising means for pusthlng the driver against fe G of the Container in a place where the
container has nobsaiBea sies! rhishirste Rt aflRossrhsarthsrtinbey v dissnerscbAMdifing piece
between the driveiilaaddhdictixisigsdeiicehn honelleyibedpnea whie tha ppordinditheddiarer

comprises means algwingJt 10 loxe: LIE asally JRUYRLIS S Rertginat st non flat

bottoms can be ealt In another empodiment, to solve the same%tdl oblem, the support itself

is flexible. 25In y‘é@‘%"r‘&Wé’i‘%‘rﬁ%?rﬂ’émefﬁg(ﬁ%éﬁwgﬁgimmﬁﬁ%@ &2¢-one inclined rail
adapted to be fixed to@ustathe arileigic dorriaoercdy dothtarchpozfgtaledy. int dremadiafesadpport) and a

trolley suitable tq fURBRYBRGNRIHIMEEANE RRBntainer or to the intermediate frame by

any suitable means. These means may comprise locking castors located at one end

of the rail and able to cooperate with corresponding holes in the trolley in order to
automatically fix the trolley at the end of the rails when it arrives at that location. In
20  this embodiment, the trolley is preferably equipped with a hanging device (for
instance, hooks matching with the shape of the beam of the container) so that when
the operator feels that the locking castors have engaged with the holes, he merely
has to engage these means.
For solving the problem of going beneath a peripheral beam of the container,
25  analternative to the inclined rail could be to provide the trolley and the container
with means allowing the driver and/or at least part of the trolley (the one bearing the
driver) to move up and down so that it can retract (get closer to the floor) while
passing the beam and lift up again after having passed the beam.
These means might be electrical (like a small elevator for instance) or purely
30  mechanical (like dashpot(s) or spring(s) on the driver and/or trolley cooperating
with a deflector on the container).
Another alternative for solving the “beam” problem could be to remove a part
from the frame so that it acquires substantially the shape of a “U” and that the
trolley can be rolled underneath the container by the open end of said “U”.

35 All these solution may of course be used in combination.



engaged at least partly under the container when bearing said driver, the trolley comprising: 30a
body with two ends suitable for supporting the driver; at one end of the body, at least one wheel
intended to roll on the floor; at least one foldable foot bearing a wheel which rolls on the floor when
the trolley is disengaged from the container and which_ folds back when the trolley is engaged with
the container; and 35 - at the other end of the body, at'least one wheel which never contacts the
floor but which rolls on the rail when the trolley is engaged with the container. - 14 - At the end
close to the wheel rolling on the floor, the trolley preferably comprises a handle in order to be able
to move it easily. At the EAHE SHHCh 18 R isFabh ABrcabH 3HLhe Fhevg g encrabalmgity said
end to the containehérfastdd ptotipgttherdrkee prikeapeet @bitsiedvido cation ajosiedsaidainst the

bottom of the 5 caifaingbe RRRENRAAMINANDEHRTIIBHRR S SHARE Al RAAkS 8 !IabRrating with
springs. Prefe[{':tlt flfy\{ the%lcllned rail %g | of a%g%ter:%edlate frame as described apove. The
I

materials used fol afl fHe ShevE HESE %8 B4R AdsEss s PERRIE O BTTO THHRR HERE
sanitization and tétouewtedsp tfaéigrel ingsod rshsratasabifophemfiathesraplisidtb Stinh folleys
preferably includmdhaceantred it sheddiivey. Bachplielestiicalniring ikewaltdlhsagls preferably
are submitted (o gassivalion 9, aldet 9, otail e, sylace SToalERS (egulied (and thepbsence
- of staining plus ease of cleaning assqc?’étea). DB the second em oc‘ﬁﬁwen mentiohed a ove,
rather than fixingfdé &aadl§Pimebheking ineenserandferbygtt ghngnaieasixing the driver firmly to the
container (or to an int¢feneelidie muppopplivatioreafixabiiodt)s th¢nidipgydevicss assttvedriver are

free to atha'igraﬁaemﬁivdﬁsmﬁgngl&stmgﬁgﬂ%@é%%ﬁggxi IR RECR, MG 5T his can be

achieved by giving at least one of these devices a degree of freedom i.e. 20 allowing it to make

small displacem8RESHICAP S RPYRR Yt RizAc Bt IR EPHOIBPLAR RISl SIhaHidES so that it
can move throughathkimgag ettpotcEsteatvresvboth alemetitg piededigwdtsethevitivtnamther one.

Preferably, it is the mixing gg,y&g,esmaiggt@&g%gmgqll(gpmg%@ grder to allow the mixing device to
move, the flexible bag. may comprise a 25 "free’ ositior%ing mechanis to_positi%n and maintain
the mixing device onl?)lgl JPS%M%%R}@&? 80&%’:%6%%’5&8% f’rr.éué%flg SRR ot ifie o its walls
but free to hoveaadifie fisingiithert) tegethetivdthagipmsetioningivdiththeiditveointsankr (but without
the mixing devicp&ging SAURIGHMECIERINEHIEIITRABEAURENINRR DR eRLIBR ISR CISE
through self aligrt}lrgg(r)lt . {Q}%‘fgeE"Cg%stll’gcigngﬂeqcm?gﬁn%p;}sagnrg hgj,o int lude W?Idin&tabs bridges or
any other fixation part (like a doct & annutar wall tor ns ances IXEX %nfilnree%%gmv%/%elr%%naihe mixing
device is retainel§astipEARfs iy gfa savecesingiseg Pevgercthstdsivedirddhe mifispace (and

preferably, in theléhi@e directions of space) while remaining in a given perimeter (surrounding the

driver whepghe bag is,inserted inheriaie cniainen3aRielerahln I s emBediment, he
alignment facilitating device comprises’ means for allowing the mi |?g device to move relative to the
bag while remaifiR¥e 2 little vertically relatively to the container so that non flat bottoms can be

dealt with.

In another embodiment, to solve the same problem, the support itself is
flexible.

25 In yet another embodiment, the locating system comprises at least one
inclined rail adapted to be fixed to a standard rigid container (directly or through an
intermediate support) and a trolley suitable to support a magnetic driver and to be
engaged at least partly under the container when bearing said driver, the trolley
comprising:

30 - abody with two ends suitable for supporting the driver;

- atone end of the body, at least one wheel intended to roll on the floor;

- at least one foldable foot bearing a wheel which rolls on the floor when the
trolley is disengaged from the container and which folds back when the trolley is
engaged with the container; and

35 - atthe other end of the body, at least one wheel which never contacts the floor but

which rolls on the rail when the trolley is engaged with the container.



- 15 - in a given perimeter thereof so that when the bag is located proximate to the driver, the
mixing device will align itself with the driver.  This is advantageous because the mixing device will
align itself automatically with its driver (through the magnetic forces they both exert on each other)
so that 5there is no need for a perfect location of the driver on the rigid container. This embodiment
is also advantageous because there is no need for IHéWeIding of a (potentially) large
circumferential part, what present quality issues as far as leakages are concerned. This
embodiment allows decreasing constrains on the manufacturing of both: 10the flexible bag by

avoiding all the differeft Hirethekoge e tiostaelias anihsdlpeisithsriingorrideabiine inside the
bag the stainlesscstapfigarihamiéniy dyia\oibindlprecision ioeatils. ratativegmstichingiwef the

magnetic driver xeﬁéﬁﬂﬁ?'%ﬁﬂgs%ﬁﬁﬁﬁ%}@ ROAHYANG.0h 1 VOHRYMRSHE S fRptainer

15and this for thé severa] designs of container - driver - trolley - intermediate frame (or not)
disclosed above foPHhagkeeRbskiyss At erisbHloptinrerintrd 2sainshsbatteryAl &locating
system) may be ocssdifier. ddtssbingorzsnattnougy precitionligie dimoeknalldberatiitgevidss
constraining in tl"g%ﬁg)gse of the "free" version. 20In a second aspect, the present invention concerns

a flexible bag equpeég_ ith g liquid sybstance circulation device, a particular. device of that kind
2 a lguid substancd BIETHoN Sy PR T DM AT LG R 1S i s required
in many technica#tfié®ls such as biotechnology, pharmaceuticals and medical. Liquid substance

circulation 25devices e pafdgidlatyeuefulfendbBoragti-aneapimartalicpiei-gaseanis or solid
substances ) the, RIRRSAGE o Aid SHPRIRNGR. TR RUNS & e LRMEN-Dyngstry and in
id sub ation device Which IS d

research unisforalllqu substance circulation device effective and iniexpensive. This is

because all the SRR HeYIEEEHlsve Risfrapklviasiiscios senarhrniied trerddrer dathitbelow for

30the particular t&idsithindihegiveatd Albendalop@igebly arexdmited o fwssteldonfitheder

biotechnology ingyisi s gﬁ?z{éé‘ﬁﬁgﬁﬁﬁfé@st%quﬁed (and the absence of staining plus ease of
cleaning associated).

15 In the second embodiment mentioned above, rather than fixing/securing the
mixing device to the bag tightly and fixing the driver firmly to the container (or to
an intermediate support structure fixed to it), the mixing device and the driver are
free to auto align themselves through the magnetic forces they exert on each other.
This can be achieved by giving at least one of these devices a degree of freedom i.e.

20  allowing it to make small displacements in at least one direction of space (but
preferably two, or even three) so that it can move through the magnetic forces
between both elements and align itself with the other one. Preferably, it is the
mixing device which is allowed to move.

In order to allow the mixing device to move, the flexible bag may comprise a

25  “free” positioning mechanism to position and maintain the mixing device only
approximately at a given location (i.e. said device is not secured to its walls but free
to move a little relative to it) when the bag is inserted inside the rigid container (but
without the mixing device being coupled with the driver of course because then, the
location is precise through self alignment). This “free” positioning mechanism may

30  include welding tabs, bridges or any other fixation part (like a double annular wall
for instance) fixed on the bag wherein the mixing device is retained but can move
freely (relative to the bag) in at least one direction of space (and preferably, in the
three directions of space) while remaining in a given perimeter (surrounding the
driver when the bag is inserted in the rigid container).

35 Preferably, in this embodiment, the alignment facilitating device comprises

means for allowing the mixing device to move relative to the bag while remaining



prepare and to complement solutions, buffers, culture medium, suspensions, etc (referred to in
general terms hereinafter as liquid substances). More specifically, in the field of
biotechnology, some specific applications of 35circulation devices include dilution, dissolution
and/or adjusting pH, salinity - 16 - conditions, concentration, osmolality, temperature, of a liquid
substance of any kind (buffer, culture medium, saliﬁé%élution, etc.) Many devices are known for
circulating a liquid substance ranging from the  simple magnetic stir bar designed to stir a solution
in a beaker, for example when 5preparing said solution, to a%%eciably more sophisticated devices

involving the cirdA8BPRsEsiithesaEeartba mhemtrdigirstisthpistmaterty fhe dererand
effective for theithatendeg desegeswilitidizn abdfikitl theadliachuffers, reagents, etc. used in these

fields must be pure angha{grigyAcRuslingheatie MbingifeieRdng deviceanrallathaiyeusable
components that cgntact the ﬁg%ogll%%%%mw beoﬁé}:lreful e%cﬁe(;ﬁed after use to avoid any Ccross
I

contamination with-SHBSEYEE BIREBfiaRESt iﬁ’&”&foﬂﬁgagﬁﬁgfﬁ’f)aﬁ% ponents is
labour-intensive thitfeds somsadhiong perflecbisdption pf treldriveranaiet theiskcetgainmgteps, single use
"mixing bags" hayshbemnegenaigpadvaiiasd @ sdiskearbie dipxipiedrapmprovigiad ¥ith a stirrer and
intended 15(0 be syposiein daid pnlainer, Advaniageously, s dsdlosedin Us patent
3,647,397, the stirrer can'be magnetic s irrer’iand more particularty a magnetic stir Ea%? and is
driven by an extéfhsPefiesdositioned outside of the bag and may be part of or fixed to the rigid
container. By doing s@hikersbisdiiaciiskifvaotiamisiati eomtties cantenisehfdiitubiag dfwsdihe outside.
However, hgcause ¢ &/t IS7SH i e qf the bag, it
s the pragensiy 16 oenore oy Bt B R A T B er,
particularly at high PSfo%%?é@%ﬂﬂq’c“ﬁlgﬁ'lﬂﬁé‘ﬂw@gendency to wear off said bottom surface by
friction. Several invibaticmsddsaseatpany teditdy dydresiditty pissisionfearthxastiple; piSi@mMBatent
7,153,021 disclosegr@neshiaha-CRREIBRTRY Sy il 3 MR RAASO ARARSHRY dealhplds

magnetic stir bar. The mrat.lgnetlc stir bar, when engaged with an external drive, rotates in the mixing
dish which is weldeF T8 1HE E8§%Bfan opening in the bottom of the flexible bag. The mixing dish,
with its "subbtantially #dktosdnidhe siveralalisiand dfsconsidiet pdsivion-beihey thineottedinsurface of

the bag acts to frame (or not) disclosed above for the “precise location” version. Hence, the same
hardware (driver locating system) may be used for both solutions although
precision/tolerances may be a little less constraining in the case of the “free”
version.

20 In a second aspect, the present invention concerns a flexible bag equipped
with a liquid substance circulation device, a particular device of that kind and a
liquid substance circulation system.

The mixing and/or suspension of solutions is required in many technical fields
such as biotechnology, pharmaceuticals and medical. Liquid substance circulation

25 devices are particularly useful for the mixing of one or more liquid, gaseous or solid
substances in the presence of a liquid substance.

There exists a requirement in industry and in research units for a liquid
substance circulation device which is effective and inexpensive. This is because all
the existing devices have various drawbacks as explained in more detail below for

30  the particular fields that the invention tends to target.

For example, in the field of the biotechnology industry, it is often necessary to
prepare and to complement solutions, buffers, culture medium, suspensions, etc
(referred to in general terms hereinafter as liquid substances).

More specifically, in the field of biotechnology, some specific applications of

35  circulation devices include dilution, dissolution and/or adjusting pH, salinity



30 maintain the stir bar in position. The mixing dish is preferably disclosed as being provided with a
retention plate for the stir bar and comprising several openings for putting the inside of the mixing
dish in liquid communication with the inside of the bag. Another prior art attempt to address the
issue of securing a magnetic stir bar at 35 the bottom of a flexible container is disclosed in US
2004/0062140. This publication discloses a "rod contdinment disk" that is disposed on the bottom
of a - 17 - flexible container to contain a magnetic rod or stir bar and prevent its exiting the
magnetic field formed by the external driver. The rod containment disk includes an upper ring and a
lower ring conne€faditisgetEencrAtBORsOSMeIHEN GrpPIBaLERr PYadigut snbiaaeRRlHYdeM for the
stir bar to rotate. (b\¥falecsliche prédiart cieidess!stiegage)in some manner to retain the stir bar, they

have limited mixing efgmﬁ % U&Eﬁé'ﬁ%%@ﬁ%lr&&{ﬁgf ocgqgﬁ@gsé%)s@ %f%g%ggplfygi% elr:) ]Ertlﬁebag

Even if the mixing efficiency of such systems IS somew at in

retention deV|ce§W|]€Hn&$8WﬁﬁHé’%g‘?%P§ﬁdﬁ L deiutieaninpleatsr s faampisurhictystems
bring about a turprdeairiagitstiotiont thap;qﬁmhhl;hmaﬁsepﬂiklmw&degnmi@mgmhe liquid

substance creat%ggf%@po@ftﬁpeﬁ(ﬁlﬁglgﬁ%g@ Ierebyisrpatipgseveral dead zones.

Because, in the first pIElLor artﬁ?ubll %on th ntlon ﬁ%%ae |ses SI ie dralanJke openings
(holes) across most of its 4 gcaé“iﬁ ?H‘fﬁ %@t S é‘gﬁér? "Yp&Mifts formed in
the upper ring artfiesaesagenis s}sau@qocét@@réei@@ng&t bomperad sisthichAcnerttivglyrds of the

containment diSKxﬁ)@‘ﬁgréﬁiﬂ'ﬂi&ﬁéﬂ&i&%ﬁ@%ﬁeﬁh@&ﬁh&@axm@if%mﬁ%&iﬁ&ﬁﬁl‘éity and the
inside of thdizobag ﬁuqlsor ar Eg(ga%}%ﬂan om. t |n (I&'owm the Ilqwd to flow Lr}lboth

C da 1 C any Cross ¢ a
directions depending upon the mixing itions. Brepara onm’fatllqwdlsubstance

when the vo|umé4§%%ﬂ*g®téa2@lﬁﬁ&éﬁ@kw%@ﬁ Bae alm%éwwlmmwm%ﬁon of the
solution, becaus&,baalfmt&hm&eltiﬁia‘mhummngﬁrgﬁmr@ljy considered that the magnetic bar puts

the liquid substance i [Q{atioR %@8%&8@9&8& [é%%to n gn,in sm!ﬁgs y%ynﬁ%%ggﬁces that use

magnetic agitators tend to [iutt e substance int ather than drstri utlng the substances to

be mixed in a m&AKSPRAdt @ﬁf‘é\?é%‘ﬂﬂ?ﬁﬂweél‘ﬁ’é'l? shagiPraridhrifbasgreiam iataded
homogenizhiion leadsuppneedliy tarigidwinadizenAs emth e onslgcas aisctosaditiod$S Rathin the liquid

substance, since; %@ﬂ?@@m%@ rsﬁ&k%’f‘%%!ﬁ% Q\fﬂziéﬂé}?c gf?ﬁér'ﬂélﬁd %%Bé Eﬁﬂ@&héﬁ‘@ SRNRLg;P! the

parameter of th pre substance. It'is therefqre g nve(ritlon oaddress

these drawbackSHy %&th%yénﬂ& B‘i‘éahﬂﬁé‘f% Ry
(hereinafter "mixpatf Qfdé\flefedhaﬂmrugld@grumlﬂﬁgrnﬁafr@mfglem mmﬁwmm @ﬁmntg)mmhenl iquid

substance by avgidiraeielhal HpiatidaofHe Bk baixace BHH R RLGIR R RIERHRGEHadead
zones whe mlxm% @({){r mor%aggr% bstan a%g gll/ob one ﬁ)r ere 80|Id §ukgst(?ncezln the
presence of a I|qU| S aRce resen iehtich ard a|m pl PEYIgES mlxmgp evice,

adaptable to an;PWpEeﬂl%ﬁnfbd@éﬂ@%ﬁi@\@é&@%@hﬁ&ﬂpﬁm&%@aﬁﬁéﬁ@e Eérb@#?é}ﬁ@genlzed

high rotation rates, and it also has the tendency to wear off said bottom surface by
friction.
Several inventions have attempted to address this issue. For example, US
25  Patent 7,153,021 discloses one such a container system with a mixing dish assembly
that holds a magnetic stir bar. The magnetic stir bar, when engaged with an external
drive, rotates in the mixing dish which is welded to the edge of an opening in the
bottom of the flexible bag. The mixing dish, with its “substantially frustoconical
side wall” and its welded position below the bottom surface of the bag acts to
30  maintain the stir bar in position. The mixing dish is preferably disclosed as being
provided with a retention plate for the stir bar and comprising several openings for
putting the inside of the mixing dish in liquid communication with the inside of the
bag.
Another prior art attempt to address the issue of securing a magnetic stir bar at
35  the bottom of a flexible container is disclosed in US 2004/0062140. This
publication discloses a “rod containment disk” that is disposed on the bottom of a



- 18 - maintained in suspension, prepared or even for culturing cells or microorganisms, not
requiring any investment with regard to equipment and which is inexpensive.  The bag and
device according to the invention is also inexpensive by affording a considerable saving in time
during the preparation of the liquid 5substance, homggenization, maintaining is suspension. The
bag and device according to the invention can there‘fﬁe‘ be considered as being designed to be
disposable if it is so wished in order to avoid any cross contamination. Moreover, the liquid
substance circulation (mixing) device according to the 10 invention ensures a real mixing by

circulating and h&\HBHEFAHANHAIERMPULHRIAHIESIRY bEE hat Hrherenentdsieriingshince in
turbulent movemaemagostin fietdfiomedightheeuid maadida biheesdlitontseveral digathdodesan The

present invention,ains:ab RERMdEA fiexiitbag oLiRe ¢ MiB AR Rificiant iguid Sihgtance
circulation (mixing) device. T |s_§robienths solved by 15 using a liquid substance circulation
(mixing) device baded O RPN & WERHERESEmp (i.e. with liquid flow organization)
which can be@ magneti®éijedrigb primrartidevietsecgsitinsomegnaticdvetiiaribestidhais able to
accumulate (builehephslicierl PEESEUITRRINEE IR Mad RiagHhe AeliRRaIeaChia fevise-
Accordingly, the present inve ti%n relgtes of lexible rHixin bag e ip ?d 20 with a de
. 1gU1d LIOW. 11 ha ag. BEven 1f the mixing etiicienc OSU#HE%CIP?ISS what
substance CII’CU|at n (MiXing) device comprising a rotary mag}’ne IC elerment located In a
compartment defffftagesfecvmtheRirsenseing hevetantioriderisenphisheliont hégher dae liquid inlet
located in the cenitai@repeaddiiemvealisdod sattanstsadediauiniobiilet lbeatechifbalgaripheral area of
the wal. 25Accoiding:ia R nHENTN A BITIR. IRHIRAZ SRS Qb Rl pguch made of
walls of similar st ycture%Prefera ly assembled by welding. These walls may be made of a mono- or
multilayer film inCRGETG iR ek i iawd SEBSERSS BSFRRY psRine shkaat deatizaittiylene vinyl
alcohol polymer). Genéeedysethe skeffimsmeanyabigudBeniionethiayserioe phitratoniphisbesaapkents of the
g e 160 SR NI aR A0 LR ety
pref. medical gra (a .The bag ma of c ln%rﬁlca shape although cylindrical flexible bags are
not easily baffledant fﬁfbﬁhﬁﬁ}ﬂﬁ%ﬁfﬁﬁ’?@xﬂ JRARRTPE GBI RS HEHA A SRR RAGHESs
preferable hamelypeecmparsdworkshasurfoaditaentoie 36Mamftexilsbaytadebind to the present
invention is equipp@Rn¥EbaWigiiGhe dish/rod containment disk cavity and the inside of the bag is
disorganized and random, the openings allowing the liquid to flow in both
directions depending upon the mixing conditions.
Indeed for the preparation of a liquid substance, when the volume is large, a
20  magnetic stir bar alone does not afford homogenization of the solution, because, as
from a certain volume, it is generally considered that the magnetic bar puts the
liquid substance in rotation without homogenizing it. Even in smaller volumes,
devices that use magnetic agitators tend to put the substance into rotation rather than
distributing the substances to be mixed in a manner that achieves uniform, quick
25  and efficient mixing. Such reduced homogenization leads generally to unmixed
zones and to inaccurate conditions within the liquid substance, since a parameter
measured over time does not really reflect the exact value of the parameter of the
prepared liquid substance.
It is therefore an object of the invention to address these drawbacks by
30  providing a flexible mixing bag with a liquid substance circulation (hereinafter
“mixing”) device that provides uniform and efficient circulation (mixing) of the
liquid substance by avoiding global rotation of the substance and by reducing the
presence of dead zones when mixing one or more liquid substances and/or one or
more solid substances in the presence of a liquid substance.
35 The present invention also aims to provide a mixing device, adaptable to any

type of containers designed to contain a liquid substance to be homogenized,



substance circulation (mixing) device and is therefore referred to as a mixing bag. - 19 - The
mixing device preferably includes sidewall portions with or forming one or more outlets, the side
wall portions including deflector portions positioned and shaped to deflect liquid substance as it
exits the outlets. The terms "equipped with a mixing device" mean that the bag contains a 5mixing
device inside the space defined by its walls or commtl.l%i'cating with said space. This mixing device
may be fixed to one of its walls, preferably to the bottom wall or a side wall, preferably in a place
close to the bottom. It may be fixed there by welding or by mechanical coupling (welding,
clipping...) with dPBHYINSE dRHEsRAAY). RXERRIRAPHFY BHg! AviEnBHesHE RINBICIoeERBIERY welding its
periphery (or a 1a@peqifitniangarrawadan idrefoia) todhdamasinhatwifidnioperpgsii the bag.
When the mixing deV'%é%ﬂ’ﬂ%ﬁi&ﬂc%&%‘?&lmﬂﬁ@%P&Eidﬁ%?&l&tg{Heg@’l&@e_%@v'ded with at

least one portion in relief (generally a cavity) matching a corresponding portion inrelief (generally a
protrusion) on a aHEIpg&roRIderhe soTied b e fyrre shearratiopstitg twibag, said driver
being a magbheticdnaicablemoidniviigthenotaiyingag setpert®ment) or on a rigid container used to

handle the flexi_ble bﬁth-Ehﬁ?eaE@Hb%%@‘.ﬁ‘&@@ln@qgiﬂ%@%%ﬁ%%&%ﬂ@i?é?eﬁ@r@'ﬂﬁ%&ﬁé’f&%ﬁa&i%iCe and
driver very easily. It is name

ferable that.the. rot tic element is well located th
cver for optmuSERABSEH A BB et LT AR A ABA KoRcentaton

(good balance ofcgigaglawient around 20its rotation axis). The welding of the mixing device to the
bag (the case being) is/pisirerbiNenrfiIMRd ksipgicAMATRN M LS i@ deyices ke heatdmpulse
welding de\iiges which work Itl)lyéspresg[irr}[%xa a@s&&&qgﬁothaer{dﬂﬂg I%eers to b?%milelde(id together using

. vention en are 170 1ZINg T .
heating stamps. The level o1 pressure and préssure uniformity areTelevant for 25 obtaining a good

sealing. The wel@if§iRessFaiars 2RI RIGAHD WA e catdereMAEoa thereto.
Accordingly, all tretsgopavaivietessldmaicidatdpitnicd feveralodepdaotieal case. It is worth noting

b e e e E RO S I e e o e

above mentioned films (walls of the bag) and to weld the mixing device the
embodiment, ratFEIFEAH A RRsAge GrEe tiony (misineedarise dhiherehirva e et Bag may
comprise alpositizmgg hypithsuhstante positicmafoimag) dimith dasiding e yivecatad gfiaen location
when the bag is E&%ﬁﬁﬁdaifkﬁjﬁ&),ﬁ.@%&gﬂ}@i@%@%@ﬂ%ﬁ%‘? WHRAYAR W HAYRERAIRL0 drive the
rotary magnetic glement, the mixing device being metely located; neide fhe bag withput
(build up) sufficient pressure in order to maximize the action area of the device.
Accordingly, the present invention relates to a flexible mixing bag equipped
20  with a liquid substance circulation (mixing) device comprising a rotary magnetic
element located in a compartment delimited by a wall, said mixing device further
comprising:
- at least one liquid inlet located in the central area of the wall; and
- atleast one liquid outlet located in a peripheral area of the wall.
25 According to the invention, the terms “flexible bag” designate a bag or pouch
made of walls of similar structure preferably assembled by welding. These walls
may be made of a mono- or multilayer film including a barrier layer based on a
barrier polymer like EVOH (ethylene vinyl alcohol polymer). Generally, these films
may have an inner layer (in contact with the contents of the bag when filled) based
30  ona polyolefin, preferably an ULDPE (ultra-low density polyethylene, pref.
medical grade).
The bag may be of cylindrical shape although cylindrical flexible bags are not
easily baffled and difficult to manufacture. A bag with a cubic or parallel-piped
shape is preferable namely because it works as a baffled tank.
35 The flexible bag according to the present invention is equipped with a liquid

substance circulation (mixing) device and is therefore referred to as a mixing bag.



35 being secured to its walls. The positioning mechanism mentioned above may be at least one of
the following: - 20 -. magnets in extension arms susceptible to work with corresponding magnets
disposed in the rigid container ; at least 2 extension arms welded (or mechanically fixed in any
other way) to at least 2 drains or 2 other rigid components of the bag; 5welding tabs, bridges or any
other fixation part (like a double annular wall for instalrs?c‘e) fixed on the bag wherein the mixing
device is retained but can move freely (relative to the bag) in at least 1 direction of space (and
preferably, in the 3 directions of space) while remaining in a given perimeter (surrounding the driver
when the bag is W& dRu e rbhiriasiudesmide i moiens v it safampreenfsBecause the
mixing device withalignuitiself thetadeatidapyiithsitsotiriieg itectighpihiesnagostiodatead they both

exert on each othen, SpRHIRTR [3.PGSSLE0 % REHEsLIogation of the driver on the rigid

container and that a sjpgle, non sophisticated driver can easily be used for several rigid containers.

This embodiment is alSB AaVAhtSTUBASLEIE 30T S¥IRG A At 1BeNeS ARGt a
(potentially) fargeneiiogdfeieinaidodht sphet pefisehby italitplissuesmsitaicasigakidyesdre
concerned.  AcgREdiNthiPiNaIBVRIIRINEYSETXNCISIBNICS! SOMRIS G R eATPR HAGMGR]iImited by
a wall. This wall mﬁ¥ Q% a gontipuous st rlfal%eawyo%ﬁl(?srel%e%p:l ea bell whic v¥oul e fixed to or
lie on a bag wall‘i‘a’y Re open end Rheraat 1t Cathao0aies b MaiRtaRed Mh g, BriagE& or inside a

double annular VWaIMsidiReg Ry Rxtenssboaiced epalia welfinstedipninat. o adthotais( etietherf space (as
explained abovepaltidhkenihodintit, theipRionahaesofikea Magaaticelepenhéiiiiare is one:
see below)may ' ] Dell so that there is no bottom surface needed.
eAltematidly, S R O e b P S LR RS e peween
each other and/or comPheibedising denirsiaaaldnd ehrmarprapsel e das dnbriostReise
assembled to edshpothvetefforithstdace dyepaniep fit sYisfagndiaihay alsiygenaphsaga bottom surface

although this is @9&@;@9%%}53%3&% B (géﬁémfmé%éwgwdﬁl%@%%&raiy g} axis is
fixed to the cover 30(top of the wall). . In any event, the surface_(wall) being contindous or not,
rounded or with & é)%g P8 %ﬁéﬂ%%lmﬁme%ﬂ‘éﬁP?ﬁ?%ﬁ@?@Hﬁma(B‘f%‘FetH‘écHl?m partment
(provided it has abigrefithivéeg thermomhichagnetafelradhis sueiattigidichasiaddRedawtaddiss than 0.5
and even more prgfgsaipe eagﬁém&aeméﬁwﬁmmﬁ@ﬁ%ﬁm@ﬁ@ﬁ o (or raised
ceiling). mixing Wi B e Sy TS I8 IS SR SRR e P T ot ARaSI
element is well located upon the driver for optimum torque transmission, avoiding
decoupling and avoiding wear concentration (good balance of the element around
20  its rotation axis).
The welding of the mixing device to the bag (the case being) is preferably
performed using common industrial devices like heat impulse welding devices
which work by pressing against each other the layers to be welded together using
heating stamps. The level of pressure and pressure uniformity are relevant for
25  obtaining a good sealing. The welding temperature and the width of the welding
zone are also relevant thereto. Accordingly, all these parameters should be
optimized for each practical case. It is worth noting that the same welding technique
is generally used to manufacture the bag by assembling the above mentioned films
(walls of the bag) and to weld the mixing device therein.
30 In an alternative embodiment, rather than the mixing device being
fixed/secured to the tank walls, the bag may comprise a positioning mechanism to
position and maintain the mixing device at a given location when the bag is inserted
inside a rigid container equipped with a magnetic driver able to drive the rotary
magnetic element, the mixing device being merely located inside the bag without
35  being secured to its walls. The positioning mechanism mentioned above may be at

least one of the following:



-21 - In a preferred embodiment, the height of the compartment leaves enough space in height
for the rotating element to rotate freely but not too much space however in order to allow sufficient
pressure build up (which will be explained later on). It is also worth noting that having all height
occupied by the rotating element 5could also increase too much said pressure and increase risk of
leakage (in the case of a welded mixer) and decoupl%'of the rotary element. A good compromise
is obtained when the rotary magnetic element occupies at least 1/4 of the height between the
bottom and the top the compartment (substantially in the centre of both), preferably at least 1/3 of
said height. PreferaBi§gietde sxitsiit apysrises il Tooubmohatraseridienaasists more
preferably, not moreliased Satibaeotondineiher design factor that has an influence on the
performance of the mixi ice.is t i t 1 lement length

compartment diame%iéh%%g%gé%ﬁé%pgﬁéﬁéaé% gity}éga%é% : %ngég%fr%%g%?é %ﬁg%s‘?%%gggﬁd even at
least 0.90. The walll&3sbf HalmiIroCdsviBgid o pRaRTasIN N R8%Sf plastic and even 15 more

preferably, mdgommagmmmmbmwmmmm@m {hikebadpabld tnaiviasealéfgr, a medical
Bressure buld up v e o s of
ure build up withaut c ion.. If the mixi vice is tg be welded to the pag, the parts o
the wall(s) that mustBEXETHEYSR f%%\Pél rﬂ\‘é‘?zﬁﬁ?? fﬁ&?ﬁ%?&?&sea?ﬁ6%‘1%?&%&??’&&%@%@ the
layout 200f the induditdelifimef spade) thihalsovmaininglymeegivérepayimnteissargpudiop sicedrvesferably, a

HDPE (high density“ggh/g{gyg@@meg@gqm%ﬂ%@&mg{n@g[ymers like EVA (Ethylene Vinyl
Acetate coq%lymer) orjlhDPE are. not 1;rigid engugh. .The ro ngti\g:lceelevzvni ;ﬂt com ised in the
[

ry ma
.. . . C{H men,[ 1 advant%%eous.bec?use Eﬁey X1 121 11S
mixing device according to the invention may be a simple magnetic stir bar rota mggon e bottom

of the 25 compatitteretitatlnagthits dsiven(thorribmuerarrtiniyoestherched sratvdirashbodiment
for instance). Howdwesooitefietripd)id b okddrfte apeittéririiatoans entedpravide pgimum torque

transmission bet e t its driver), thi nent i ic.impell t rotates
around a central\%é)%iﬁv% igﬁ&gﬂé?t%g?{#xeég (gln%%\r%%?%%%?t%%ﬁ%%ﬁ%ﬁggﬁ%%ﬁn%r%‘tg(r?%e case it

has one) or of thE&iheaBdEreothisHRIBRRMRRLI tRlsARaT AR eRD BT CARSHIRETE e FBM a ring
(as disclosdd in s 4l a5 (hetanialéy)tiafewhictuisfanaaigqrated int pedseenpealinytissuyesesent
application). Altegg%v;slyea@{(@@yap@cgrg&g@daxis passing through a hole in the rotary magnetic
element. More detailsn/%n %vari%% are given below, in relation with a specific embotdiment of the

invention. These detaif&" 4 SRYRUERRIJREI RIS SRHES CRRBREeS & fraParsen

delimited by a wall. This wall may be a continuous surface without angles like a
bell which would be fixed to or lie on a bag wall by the open end thereof. It could

20  also be maintained in tabs, bridges or inside a double annular wall allowing it to
move freely a few millimetres in at least one direction of space (as explained
above). In that embodiment, the rotational axis of the magnetic element (if there is
one: see below) may be fixed to the top of the bell so that there is no bottom surface
needed.

25 Alternatively, said wall may be a kind of box comprising different walls
defining angles between each other and/or comprising a cover and side walls which
may be welded and/or otherwise assembled to each other (for instance by a snap fit
system). It may also comprise a bottom surface although this is not mandatory if
there is no rotation axis for the rotary element or if said axis is fixed to the cover

30  (top of the wall).

In any event, the surface (wall) being continuous or not, rounded or with
angles, it is preferred that the height (H) and the diameter (D) of the compartment
(provided it has a circular section, which is preferred) is such that it has a H/D ratio
of less than 0.5 and even more preferably of less than 0.3. If said compartment

35  comprises a dome (or raised ceiling), mixing will be less efficient due to the

lessened pressure build up capacity.



Instead of being in the shape of a bar, the rotary magnetic element may have the shape of an
impeller having at least 3 arms which may be straight or curved (although this may not allow
rotation in both directions) or may comprise curved portions. They may also have sections in the
shape of parallelograms. The rotary 5 magnetic element may also be in the shape of a cross (or
plus sign). The rotary magnetic element may also hade the shape of a disc in which magnet(s) are
embedded symmetrically versus the rotation axis. This disc preferably wears an upper relief in the
form of paddles which_are preferably straight (not curved) so that the disc can rotate in both
directions. 10Whateveth8'eff45d ehadiaesty thsdsiat Celbsremp LRt dems §HPesMits rotation
axis (at high rotatimeespaedcbr fhuthrgrefaiprisardt handliry) hn the waaweddsh ppastding adequate

securing means geibe- A% dGeSARIIREHRGANSAAND6.AA AP eAHRIE WRNSE ekiis RAdl the axis
(such as a cross sh d?Fortlon for insta cxai?,ﬂt(y:l];;:\1 aéfhgggtg inserted in the hole of the element by

e
its other extremit)}) 15 THESXRIARGTHE a SREYRISORKIM ARG fIFRLAtion means)
fixed on top &f theonldgladtatcsesist dodsnmech baidpiessorteah i terschit of ekagtdiy dlecasnt.  As
will be describeddnarieig-delatis ) ater @rolffies ot ationaPirisaPRYRIcal Rprimefgrably
comprises a rotin o g bt of e g deiceor 20 e g (e micng devic
has no bottom) or t0p of &%lxegr, Said protrusion being equipped wi Ha bearing which
fits in a correspobRitieehéie bataE asdleiniyie serarasiast! (Subpransislbotn thesentie Protrusion
preferably comptises, gprehwabingslégarigsabsiidthe shinpasre bl at 8ods heirgdarsiaeesihan has the

Sheveof 2 fossinPIpuls R 06D AUBAIE A ARSI IIDAEyseeppigusion o

oif of said bearing.In the' mixing device of the present invention,
liquid flow is well orgaftyaBer deted faiy tblghse s rerivgranse-f tarisifgrough
other specific opéning(s)ththmtfiorbeer deai e lneate daaatrddysananthehdatdatppemphet alye tés pecific”

means that a giveR-QRENINGCRMAG!S: A IRIEE AhQPHALABRIRR 418 AOLAT BRI BREPoErmS
"central” and "periphe I %ﬁg%b construed as being compiymentary i.e. "peripheral” means
n

|
decentralized.  Acc RGPS H516RiHh § GETRAY SBATE L SLasiAS R inlet opening
and at leastne worteprofseatihy nRdsfefaastieserspatibidersh theocouttetsofehirigs anditbeien more
preferably, at leagtiRW. of MB¥eRalLE-10:35F ARG ONIRkSKIM BRoRRRINRE AR RgEiReasipns. When

there are four, the. outflow .directions are preferably pointing at the corners of the bag There are
Pule drerlars ARl RO ST

however preferably | ot rlﬁésréi_g-l 3OS outieY osplérneln(};ns(}rl]1 RIS RLPEA iH}ftoo much
the head losses TWHhARGERA T bR gleeddarbabag-the paits hé theay allieingasiicismey). Also, the
outlet openings argdeetarakly grsigasd sysredynansicapitibiviv ik hesliseusseethayedn details
later on. 5lx,ord f r ild up, the qutlet openi are preferably located on the
side wall of the %ﬁi@?.%ﬁ%ﬁ?%%%&%ﬁ?% a&%ﬁ%ﬁ%%n&g%re féeslssp%fggg%cg%ge\'/vall_surface
area, preferably 3683t yead BFdbigh drnsitp rofyeienea dstwsad beorpes altier srlsmran ldaface
area. In this emlﬁ:)dkni_Emym Wallytiakiaing ﬂopmpmamm%;ﬁsmm@ﬁw_mgnd 10pr(_aferably
comprises a substantigily, dak{0R4ER0RY viRsien{ ERAGL 73 Rlsh CRENINcIART Aste wal

where there only are putlet openings. Even maore preferably, said side wall is substantially
perpendicular to MM EH SR IR, etﬁéls‘g&§ magnetic stir bar rotafing on the bottom of the
25

[
rom the top

compartment (if it has one, or on the bottom of the bag in the case of a bell
embodiment for instance). However, preferably (in order to avoid friction and
hence, provide optimum torque transmission between the element and its driver),
this element is a magnetic impeller that rotates around a central axis which is either
fixed on/part of the bottom of the compartment (in the case it has one) or of the top
30  thereof. This axis may comprise two separate pins extending from a ring (as
disclosed in US 4,162,855, the content of which is incorporated by reference in the
present application). Alternatively, it may be a single axis passing through a hole in
the rotary magnetic element. More details on this variant are given below, in
relation with a specific embodiment of the invention. These details apply to the

35 invention in its broadest scope as well.



Also, in this embodiment, the outlet openings preferably are in the shape of vertical slots which
extend substantially over the entire height of the side wall. If 15there is an.obstruction on their
bottom, solids will not be well agitated on the bottom of the bag near these slots and complete
emptying will not be allowed and if there is an obstruction on their top, gas bubbles can accumulate
which will tend to render the system unstable and reddice mixing efficiency. Although the openings
through which liquid enters/exits the mixing device 20 are located on the wall(s) of the mixer, this
does not exclude the fact that they could be "extended" by tubes (perforated or not), baffles or the

like which may extendfiéspdtabbesiapatin eitrine (298 Beantant BAIEGRIGeM a1a% avSortant is
that the mixing deiickapaust e apladoeentsitugenths digwaviich, ippbt thealiguidricuieculation from a

central point of it radial directi otati for instance
a few hundreds g?@éﬁ%@%%%i %o\grtaf{rﬂg\gﬁgqé%ﬁhﬁcﬁ{ ?%%@gﬁ%?%%%%ﬁ %ﬁn@%giggﬁgdéase there
would be a spacBBRteHHEHEA b heRRdRGeRaRf prEleiRars thRHSE Yhe inlet
and/or outleb openigsticatitthals abe dbeettie dhithtrshdpettdrmanal afrthlessizeer Thdistagy be the case

if the mixing dev}g;é&wg@&gegpr}ﬁ? HOSRM Ofhng AR F Y aHe IWSER G fRREBO(gR that it looks like
iles
1

if it were built on pi (#Pside the bag).  Also, itis preferred that the side wall of the mixing device
s not continuoud BIEHEREABERGEY S THs6 OISR §Eor Al (BB <oF A AHOIAR wal
parallelograms; #imeykelcCurthefbrahvef prodies. whidthise pigésseblyestraiglit (noreuweedil o thaé frame of

a specific embodipantlaig &b These padsdaged not be 35 identical nor do they need to be
disposed sy metrical v§£%g§t£he rotati Eham of the magnetic elegpe t althou(c\aﬁc_;p m%\! preferably

are. Preferably, their shape is - Eih-a Suinded Sheh thatfhe odtet Siots 8?8@11135

hydrodynamicall§ptatiis ssisfeebighastien dpspday dwpngsbiribevad kradding<anhs side wall
comprises six idensidal pyrprcefiapdeciysbeddantoalHlots drcaidpThintecarpy alteinpiped bag,
good results (in of mixi j r i ' rts. traversed
in the middle by ﬁ%"?&%‘ﬂgﬁ%%%%qﬁ%?eg Eﬁa{y%%ﬁ[t%fr%ﬁé%sg %ﬂ%@é\;‘g‘)ﬁ%ﬁg t%%%((:;%%ﬁ\e/‘fvﬁen there

are four such paﬁét%’é’é%ééié@épglg’ti?ma M hhelfnb e ermen! i LBelfE GeMiBA! action
distance oflthe riikesethaiyighnbetaedsoibiet plug Giltetiopphitegsiib fnciteaseddng)ffxing a tube of a

certain length on,Ihg INiEHRRGNNALT QRS cORRAICHUERLBISEI Al ML iR fhigjube is 10

generally not longer than 10cm. It is worth noting however that longer flexible tubés for instance

obtained by extr ifi%ould be fixed to the central area of the mixer.
As will be described in more details later on, if the rotational axis is a physical

one, it preferably comprises a protrusion from the bottom of the mixing device or of
20  the bag (if the mixing device has no bottom) or from the top of the mixer, said

protrusion being equipped with a bearing which fits in a corresponding hole of the

rotary magnetic element. In that embodiment, the protrusion preferably comprises

embossings (generally in the number of 3 or 6, 6 being preferred) or has the shape

of a cross to provide a tension plugging and a perfect fitting between protrusion and
25  bearing and to block rotation of said bearing.

In the mixing device of the present invention, liquid flow is well organized
i.e. the liquid enters though specific opening(s) and leaves through other specific
opening(s), the former being located centrally and the latter, peripherally. “Specific”
means that a given opening only acts as inlet or outlet opening and not as both. The

30  terms “central” and “peripheral” are to be construed as being complementary i.e.
“peripheral” means decentralized.

According to the invention, the mixing device comprises at least one inlet
opening and at least one outlet opening. Preferably, there are at least two outlet
openings and even more preferably, at least four or even, up to six if the container to

35  be mixed has big dimensions. When there are four, the outflow directions are

preferably pointing at the corners of the bag. There are however preferably not more



The outlet flow directions also characterize the action area of the mixer: - axial outlet flow
(generally through openings in the top of the mixing device wall) generally limits the action area
horizontally and doesn't allow 15homogenization of liquids heavier than water and solid
suspensions which tend to accumulate on the bottom; however, it may be requited in the case the
mixing device is located outside the bag and welded4d the periphery of an opening into the bottom
of the bag (unless tubes are provided to deflect the liquid radially after it exits the top of the
compartment) or if the flexible bag has a height to 20diameter ratio (H/D) of 2 or more; radial outlet
flow (generally tHPSDGPBRRIMBRENASHECsHgE tvaNoH thersriine jogeneelipaihsad ioseadidichrea
vertically but allowsulhtrdarelistuidsrabdikblif subhasionikiio: efcivre) eresheastiabexpulsion with

the mixing devic ing.l [ 01§ . nixing device
is 25located insig ﬁ%@%ﬁ%ﬁ%gﬁﬁ%ﬁﬁ%@ %ﬁg r%??r’ %ﬁ (1:%(\%@ Et;r%(g g?ﬂ?ﬁ%%%?%{)g m%ﬂarea.
Preferably, in théj%%\}?clétcarc%rding to the invention, there are several outlet openings and the

outlet flow directions drecidex ldmewhicisssreithad ppréitebaicpepeaingicalapteithbipiativeadl axis of

the magnetic elegaafé (ubigRIMAYHRSSEk O SRnUBbEIsie ARl othg Quiflowsligtigns are al

llel to the bottom.qf the b erpendicular to the rotation axis. This allows a better
omogensation O COis A 4 1S AT EAHd LB L T arR SHEL BB Aue TERSURE bl up i a

preferred featurdhsntRe%arkiniddiddceall swofaiingres- the invention. Hence, the design of said mixing
device is 35 preferablynafipiadd@abiaimha REESEARIBSIRTHAs eAMARTNIRRLATIAIdeaghd O mbar,

preferably g leagt 40 IBRA AN N RIS RGP, AL Ah SR hegh AR diGet 25 -
opening(s) and a side wall where there only are outlet openings. Even more
preferably, said side wall is substantially perpendicular to the bottom of the bag.

Also, in this embodiment, the outlet openings preferably are in the shape of
vertical slots which extend substantially over the entire height of the side wall. If

15  there is an obstruction on their bottom, solids will not be well agitated on the bottom
of the bag near these slots and complete emptying will not be allowed and if there is
an obstruction on their top, gas bubbles can accumulate which will tend to render
the system unstable and reduce mixing efficiency.

Although the openings through which liquid enters/exits the mixing device

20  are located on the wall(s) of the mixer, this does not exclude the fact that they could
be “extended” by tubes (perforated or not), baffles or the like which may extend
from the compartment into (and even out of) the bag. What is important is that the
mixing device must be able to centrifuge the liquid, i.e., to put the liquid in
circulation from a central point of its compartment towards a radial direction by

25  rotating at high speed (for instance a few hundreds of rpm or higher, for instance up
to 1000 rpm or higher). Hence, in the case there would be a space between the
bottom of the mixing device and the bottom of the bag, the inlet and/or outlet
openings could also be located in the bottom wall of the mixer. This may be the
case if the mixing device is welded on the bottom of the bag through welding feet

30  (so that it looks like if it were built on piles inside the bag).

Also, it is preferred that the side wall of the mixing device is not continuous
but instead, consists of parts of given geometry (slices of an annular wall;
parallelograms; triangles; curved halve moons...). This is described with more
detail in the frame of a specific embodiment later on. These parts need not be

35  identical nor do they need to be disposed symmetrically versus the rotation axis of
the magnetic element, although they preferably are. Preferably, their shape is



rotary magnetic element is rotated at about 1000 rpm (which is a quite classical rotation speed).
However, in order to limit the risk of leakage and decoupling of the rotary element, said pressure is
preferably not exceeding 500mbar, even more preferably not exceeding 300mbar and in some
instances, even not exceeding 5150mbar. In order to limit the vortex effect mentioned previously,
it may be advantageous to provide the inlet opening @&“[he open end of the tube, the case being)
with anti-vortex means as will be described below. Alternatively, there could be several inlet
openings located in the central area of the wall. The presence of 10 anti-vortex means allows

reducing the risk ‘Staéebeyshirigas thheuelgiets aiothrpad bised Yremiealyd Aibey redivecpresence of a
physical rotation pxissivbereptheesgiii-alapient lis triaise thakiacheilsbespiiagsthigdiaical In one
embodiment, the quél ggdﬁlgt |&%fgm$%%%§a@q&ggg@9 fg{fﬁgbbllq&@gs ins ngagc]%%l then

preferably also cgmprls S an interna e aroun rotatin htin order to prevent the
gas bubbles fronf§Hl4Btitsgwint %M&WQWWHE%F@?W%%W%?@%@ eefit$&leave some
space for the liquid werdtavinahit, rividdie spdeeshefivaedi andd thafbies dioddhe Thaslioblive mixer, to reach

the outlet opening{s). Befaraplye idglie aﬁg%%\‘% o Ratlleas.a Ralricted height allowing
the liquid to pass over it.”20In Eg)nother embodiment, provided wit @I%ffles external to the

mixing device but locatb§H6 ?(Shf{‘ée{}hﬂ%{%bféaﬁ% § Yr‘?‘gfﬁi?%oé‘ﬂﬁéa?ﬁ% T ferably in
several directiongightibesyeemioles tnd hatinbopamaits of thereasisdriyy éffatg . aSomeiof chésm baffles may

be linked to/prolqpgsppststRs thRtBheRE LY ER Wt AR Mﬁ&ﬁﬁj&{”@ﬁ ﬁmheﬁl@aﬁ; tthe fiexible bag

comprises %Ieast 2 faﬁlnrgo alls anltlj a[gixing deV|c%1Ioc inside pnone o ({ju\é/alls the
cnera onger cm, 1t 1S wor %‘l% WEVET a ?l’l cr ?)f%

other facing wall €OMprisSing a cover having a cavity matc M Extema ape ‘ofr the mixing

device. This cové@h@ﬁm@abtymaxpm@ﬂab|909§fi\h@|@mg)t@ﬂlgﬁpabelrﬁm3 of 8wieni¥an and more
precisely: the lower borﬁeb@i«ﬁ&l’dﬁ@iﬁ%&ﬂﬁ)f«w@sdmaﬂelmtare%@tmrh@bﬁby &Esﬂiﬂe@pening i.e.on

incertod) ineic the g Act aah e AU I CURR o L B AMUIRRE 18 o
smaller dimensions¥#Hb &‘Hl%ré\g)jﬁ&%@sﬁhﬁﬁétw]%éﬁ@?@%é%@%%@%?ﬁbly completely) inside
the cover. 35This ehdnagienesatipnenfdinisite ddaaipinhan beieg e geoeedos Whigresehce of a
rigid mixing device {gside, gkl Rl H BIRHIAG LIS AEY &R IOIGHERI case the mixing
device is located outside the bag and welded to the periphery of an opening into
the bottom of the bag (unless tubes are provided to deflect the liquid radially
after it exits the top of the compartment) or if the flexible bag has a height to
20 diameter ratio (H/D) of 2 or more;
- radial outlet flow (generally through openings in the side wall of the mixer)
generally limits the action area vertically but allows heavier liquids and solid
suspensions to be mixed; hence, radial expulsion with the mixing device being
located in the bottom centre of the bag is preferred when the mixing device is
25 located inside the bag but it implies multiple exits in order to cover the entire
bottom area.
Preferably, in the device according to the invention, there are several outlet
openings and the outlet flow directions are in a plane which is either parallel or
perpendicular to the rotational axis of the magnetic element (which may be real or
30  virtual). Preferably, the outflow directions are all parallel to the bottom of the bag,
so perpendicular to the rotation axis. This allows a better homogenisation of solids
and/or liquids at said bottom.
As mentioned above, pressure build up is a preferred feature of the mixing
device according to the invention. Hence, the design of said mixing device is
35  preferably adapted to obtain a pressure inside the compartment of at least 10 mbar,

preferably at least 20 mbar and even more preferably, of at least 50 mbar when the



- 26 - place during shipping and handling when said mixing device is not fixed to the bag (see
above). The invention also relates to a liquid substance circulation (mixing) device provided for
being placed in a container comprising at least a bottom surface and a 5rotary magnetic element
for rotating around a central axis extending vertically from a bottom plate, being optionally the same
as the bottom surface of the container, provided to bé5driven by a motor external to the container.
The liquid substance circulation (mixing) device according to this embodiment of the invention is
characterized in that that said device further 10 comprises a compartment delimited by: an upper
plate, provided wiekRaniakachs tenan tialosatsd, asahiduy d o ptate iz ia peviphdrabinalll extending

vertically from theoh@iéarpaialeriiwtCamarkiig @ Rluraky fksidenaloaiiianss st sidgawall
portion being se@atrateq frrﬁ)% esgf:(pngother sid%e%%lf ortion b an gpﬁlegg!otvand each outlet slot
ally

. ar c resSsSure 1§ pr ot exceedl cven more
and each side wall pgr l1on being respective ﬁlspos symmetri 0 otheroutlét slots and to the

other side wall pBFeis#RbIHBYS FEsePHBOI WHIRATEBIh Phibme i siitiearcupibBesEeeceBIaprising a liquid

substance irflet in3bmieentral area allows the device to axially aspire said liquid 20substance. The

presence of the pIuralﬂyﬁég%%ﬁlpﬁe HQX?&F&I%tanllé%g&éﬁ'gféﬁgﬁgl%#é%ﬁ?l%)ews the device to

i
radially bring the liquid substance out of the circulation device in a pa anner with the bottom

surface of the cottanieePH IR B IRERJnlat SRpLM Y fReamranstekrihsuyhodhe@astontainer
thereby reducingtegprede mue ofrtaadezaones wilbieedt stindbdid bedbsu sitaneeivelgishéacedilong the
oo 25 of e WERe A R SETISE U AIPGe AR SRS R ARCEGHy aventand
stirred befoyg being guide e container.wall(s) .upwards a eing again aspired by the liqui
substance %ﬁet. angi?l%ofé%g’re,yafﬁeaﬂm”fﬁﬁ %?B%#&%?ggf%{gﬁ?@‘ %Ogtﬁaﬁﬁ%gtﬁ%%‘é’ outlet and
the fact that eacklounget isien theddaaeh Elgepwatnporfarphysicalspttinetridisposetie®gymmetrically
one to each othesleagis GORIAINEY IRANOWs thaWevicaitaigecumulate a predetermined pressure
without creating a decl%uc%liCn%%‘%fo H}r% rgttat% ma}grqeggv?clgrpo%ltﬁ\évithin Osaéd. co?g[‘pgrtbrglerrllt. 'I;Qe
accumulation of pressure within salchOmpgrl%me% cyeates_a{)su‘??iglrlen? circalation movement of the
liquid substancelBHécgelelithen pseiemabbsalsaisempuirgssunatamed trsfle duenns the wiigfir@ent of the
outlets 35 Whichedaietucedhe presancheqiad datbley@sm ihetatig sbstanhguloaswat rotate,

that area. This baffle must of course leave some space for the liquid to flow out, in
the space between said baffle and the wall of the mixer, to reach the outlet
opening(s). Preferably, in order to achieve that, the baffle has a restricted height
allowing the liquid to pass over it.

20 In another embodiment, the bag is provided with baffles external to the
mixing device but located close to its outlet openings in order to guide the liquid
flow (preferably in several directions) and to promote the homogeneity of the
mixing effect. Some of these baffles may be linked to/prolong parts of the mixing
device wall.

25 In yet a further embodiment, the flexible bag comprises at least 2 facing walls
and a mixing device located inside of it on one of said walls, the other facing wall
comprising a cover having a cavity matching the external shape of the mixing
device. This cover is preferably fixed (preferably by welding) on an opening of said
wall and more precisely: the lower border of said cover is welded to the outer

30  periphery of said opening i.e. on the outer surface of the bag.

The term “matching” means in fact that the mixing device fits (can be
inserted) inside the cover and can be removed there from easily i.e. that the mixing
device has smaller dimensions and an adequate shape to be able to be received
(preferably completely) inside the cover.

35 This embodiment prevents the bag from being damaged owed to the presence

of a rigid mixing device inside of it. It also allows the mixing device to be kept in



- 27 - is perfectly swept and presents in any point a relative speed which is different from zero.
Advantageously, the compartment has a substantially circular internal cross section and each side
wall portion presents a convex external surface. 5The circular internal cross section acts as a first
guiding means to exit the liquid substance out of the compartment while the side wall portion
presenting a convex external surface acts as a seco® guiding means. The convex external
surface allows the liquid substance to reach the corners of the container and/or the farthest
portions of the bottom of the container from the circulation device 10 according to the invention.
Therefore, the prebenderofyiédppaeres! isastionglyhaduet hbaradeddhsredasinegortisrbad the
container which iggotgeaghed by the liquid substance flow exiting the circulation device. Ina

particular embodlment}i‘h?ﬁtpen herfll walll comprises four ide wall ortlorqrzﬂtolﬁ%t&%{dggﬂnmg a

o C (+ relates to a hqui ance ciuculatio .
guatrefoil circumferential’s gp%%ﬁ%ﬁl manner,qtltl‘le pressure accumuia € compartment is

particularly optinpspedertfes ijinzipiatsstiine saniastmg oPBHBA RitIeRS R DRI BCRBFAIA G1S dhe
invention is &so pakiigwhasyewel guisie soblotheniotioaxtriaaheanyexshaienghihitsite freall portion.
In a particularly aéjt‘)’é?t%%{lﬁg usiembod mSglifya&l%osfﬂ{{égaé%é‘ﬁdﬁé(&%?ﬂc%’f &2 E%é%%ﬁ@ﬂ,ag”e“c .
element comprises a centra hole 6!’ ided 10r receiving a bearlr]g element providea on a prOtI‘USIOI’I

extending perperriftitisAyorRsArEEE BotBratp steemabindhseRritBffioned feature (i.e. the physical
presence of an axis) alfbwkduighebspaeccionihtorotaiyxieforiente nestingntothisr to reach a

sufficient flow ratgGfJin,ligHif dubRieREsGRAYERLES Flieulaliondevies Araiding to the

25invention, it is required to accumulate a sufficient pressure inside the compartment. This

pressure sofetifi¥BRTEHASTRATSEH IS he rotation movement of the rotary magnetic
element thereby resultipgeinpthte,gecodpiirvg thfamislttie theT¢antdd coepling of the rotary magnetic
element will lead_to dnyatabiliin higte Hi rotation speed of the rotary magnetic element can be

affected and turbulences Enan Qcaur. ;I'halﬁo o eﬂc?_of cebrgtrtal hofetfor (rie%eivilqsc_lne}’ %entral axis
protruding verticallyafPSIr}P eleab‘gﬁorenx 6%1 e dintetatis e ecoggﬁﬁgaf ?haélre%ymﬁ)rowd?ng a
circulation device wittinlignef sifceaibpdsiicaseodielysife wethppiiirbring wpised fPPOER with
higher spegd and theneeeidewiaigdaessyta witlinsibe soregay tugst dacod eaghsaderyiilereby
increasing the exiting flow.rate of the liquid sub ce, - - rtj tageous
embodiment, the ce‘%#é?%g?énélg?%%ﬁg% od'r%rl%(%ég?\f/qﬂgﬁén%?gﬂr%4§I§r}r{%§rﬁ;’[{%§§§%§ o(?l{g%%otrusion
extending perpendiétheifidroralsaritositom plate.

The presence of a first compartment with an upper plate comprising a liquid
substance inlet in the central area allows the device to axially aspire said liquid
20  substance. The presence of the plurality of outlet slots being each a liquid substance
outlet allows the device to radially bring the liquid substance out of the circulation
device in a parallel manner with the bottom surface of the container. Therefore, the
liquid substance is circulated throughout the container thereby reducing the
presence of dead zones. Indeed, the liquid substance is displaced along the bottom
25  of the container and the complete bottom surface of the container is perfectly swept
and stirred before being guided by the container wall(s) upwards and being again
aspired by the liquid substance inlet.
Moreover, the plurality of outlet slots being each a liquid substance outlet and
the fact that each outlet slot and each side wall portion are respectively disposed
30  symmetrically one to each other, acts conjointly to allow the device to accumulate a
predetermined pressure without creating a decoupling of the rotary magnetic
element, within said compartment. The accumulation of pressure within said
compartment creates a sufficient circulation movement of the liquid substance and
prevents turbulences in the liquid substance flow due to the alignment of the outlets

35  which also reduce the presence of dead zones. The liquid substance does not rotate,



It is of common knowledge that two different parts of a bearing element in 5friction one to each
other should preferably be made of different material. Indeed, the rotary magnetic element rotates
on the bearing element which is fixed to the bottom plate via the protrusion, i.e. the rotation of the
bearing element is prevented, for example with a truncated shape. The presence of the bearing
element, being a separate element from the protrus‘i@ﬂ allows using different materials for the 10
protrusion, for the rotary magnetic element and for the bottom plate. In a preferred embodiment,
the protrusion comprises embossings (preferably three or 6) to provide a tension plugging and a

perfect fitting, ant BEEET AR BRIREISENHR PRI 3 Skibis-FRsedmdvirtels siferens dserasion by a

fixing means. Prefgoably, the rotary magnetic element comprises two permanent magnets 15

connected symmetricali aheactside Rl @ e, PRKIQ, SRR MG AR IR0 FATRSing said

central hole.  This feature enahle hlgh rotation speed for the rotary magnetic element without

any de,coupling STHRL ARFe29h B8 D RPEIAD ARG PN EHE BB ERRE to manufacturing
standards 20 that will Fhewivaliwdtiemef ¢hesdisgriton iostanadiaitizeiding-axeaasihedzDmeor GMP, GLP

or other standarqgnAdkeyJaatdSuiS I ERPARRANIGE HeSREANen SiEIR phadrchen between
the rotary magnetic element ggd the bearing elemeépt. To this end,igga}: Ogﬁlrtlcularl referred

embodiment, the-POIAR TS gRe T B e RS 0E LU B Br Qe AT EEORmer having self

lubricating 25 prépepge gline Beidigrissishstanes breaibibasamgie cdiths aiibismringdédethent is made

of a second polyraghddayitdaeed nepsttesi SRmee RianRitPsmsaid-fitsl ansth seered polymers
forming a cguple_havi hard. partner and a soft partner. e particularly, each polymer
forming saigycou?o(ig)lls C %geﬁﬁeilr%ﬁgt_lé)rndup %Snosr%t%%porf S@;gﬁﬁg%é%%zrgré?ﬁﬁeség?ﬁféﬁyoxymethylene,
high density poly&tigrehecaespdigenisde, Rsstirateé lerortameviiad timnatrisgrbebRydiar weight
polyethylene andigquibtyireiacalflywibeitog e dfquidioiedsvizgolyetheretherketone and ultra high

molecular weight poIyﬁ}g?gglqﬁuisa@i%ﬁ%ﬁg&%ﬁe{gﬁeﬂéﬁ%&i%\@%é@Hgégﬁgglrtﬁg%% said ultra
ol )

high molecular weight polyethylene be partner. eously, the liquid substance

circulation (mixi ideeetieistriningsfnatsioth e fpertialshapene liquid substance inlet with
respect to dJiquid substénsmemeratiopréssixiegydion]aahingto doojeasectitésgfficienaylyf the
optimal and the liquid substance existing the circulation device according to the
invention is also particularly well guided by the four external convex shape of the
side wall portion.
In a particularly advantageous embodiment according to the invention, the

20  rotary magnetic element comprises a central hole provided for receiving a bearing

element provided on a protrusion extending perpendicularly from said bottom plate.
The aforementioned feature (i.e. the physical presence of an axis) allows

higher speed for the rotary element. Indeed, in order to reach a sufficient flow rate
of the liquid substance when exiting the circulation device according to the

25  invention, it is required to accumulate a sufficient pressure inside the compartment.
This pressure sometimes creates a resistance towards the rotation movement of the
rotary magnetic element thereby resulting in the decoupling of this latter. The
decoupling of the rotary magnetic element will lead to instability, i.e., the rotation
speed of the rotary magnetic element can be affected and turbulences can occur. The

30  presence of a central hole for receiving a central axis protruding vertically from the
bottom plate counteracts the decoupling, thereby providing a circulation device with
higher efficiency by allowing the rotary magnetic element to rotate with higher
speed and the accumulated pressure within the compartment become greater,

thereby increasing the exiting flow rate of the liquid substance.



- 29 - circulation of the liquid substance. Indeed, due to the presence of the guiding means, for
example a tubular body, the liquid substance is aspired in the central area of the container at a
higher level, thereby providing a greater circulation movement. Preferably, the liquid substance
circulation (mixing) device comprises anti- 5 vortex means, which can be for example a cross
shaped four wall construction extending from the certfal zone, increasing the circulation efficiency
of the liquid substance circulation (mixing) device according to the invention. Indeed, when a
commonly known stifling bar rotates in the bottom of a container, a central vortex, due to the
suction siphon of the dirfiparieiladycrdepid sqie cohesiieatdbagonsinblinla creraddsfiaoking and

circulation with upgegiabiesiarndenstst prdVigcaross pharsbiitsnathepasieadianexytending from
the central zone B_realéadﬂ/)\(/)q (I)I‘rlne yoex thereby increasing the efficiency of the homogenization and
of the circulation of the hqumf substance. In a particular embodiment according to the invention,

the liquid substance 15diefammepiaricdesibatdnin piilsendrttiohhraing sl d o lock the
rotary magnétic €rementdattiringdhipmestiicuhdifoefoabiiibg madebé dffertiiomaneahdndede for

example, a protrysiqp extending dowRWATAS, oM, BE HERSLRIRIG. (TS ARt RsiaK means or

from the guiding means. The retention means can present g ¢ross, a circular, a square shaped
cross section, et@?%ﬂd&%ﬁt‘é@@&%@%ﬂ?‘ﬁ%ﬂ@&f’é&%‘% i0E REARRE SIS RE Vﬁﬂtﬁﬁgr
comprises an inléoyprenigdel vathlaringicajea fgdnibespicsearaphtbmbentiTheldlomichniieaa gas, for

example, in ordegdonalowAsiHetios e ﬁ%@ﬁ@&ﬁﬂ%&iﬁﬁﬂg Hhe-saiddigeichaudsiance, for example,
02, CO2, N2, etc. I&is.can e articularX advan{a eous (\{vpe.rﬁhthbe {i uid IS%Jbstance circulation
0 or the.bottor e

(mixing) system RS WA 524 ur%ngyt}gt%r%, ot aenxamp &iR‘a bibfeactor or in a pouch or bag
or even, when the liquid spiséeaisdcabedianson theiriagysiayieanprissedmbessaedityasenaely or bag
perfusing a cultujg«¥ selisi®praisieargarismsipombigieagiemcdi Tdhid.aantrisediag liquid
substance being fgr, xATRlG A KT MR EAHRN A NP IR B4R NI A0 2
particularly preferrera embodinfent, the compartment comprises sensors, in particular optical
sensors provided for rREASAHE ParoirotEraesgtn eyt (ompaTetiie RFSBANFEUBIGREEH, or existing
or future selrfsor toaacsddclyrenatrioglglise chctositroifetwedrimt perpoabaridndetiergaotiding means.

In a variant, partj adaptedfereglljgulture or microorganism culture, the 35inlet is provided

with a filter and/or a membrane preventing the passage of particles )
This feature enables high rotation speed for the rotary magnetic element

without any decoupling of this latter.
In order to produce liquid substances according to manufacturing standards
20  that will allow validation of the liquid substance either vis-a-vis the FDA, or GMP,
GLP or other standards, a key feature is to prevent the particle generation due to the
friction between the rotary magnetic element and the bearing element.
To this end, in a particularly preferred embodiment, the rotary magnetic
element comprises an outer surface of a first polymer having self lubricating
25  properties and being resistant to abrasion and wherein said bearing element is made
of a second polymer having good wear resistance properties, said first and second
polymers forming a couple having a hard partner and a soft partner.
More particularly, each polymer forming said couple is chosen in the group
consisting of polytetrafluoroethylene, polyoxymethylene, high density polyethylene,
30  polyamide, polyetheretherketone and ultra high molecular weight polyethylene and
most preferably, the couple of polymers is polyetheretherketone and ultra high
molecular weight polyethylene, said polyetheretherketone being the hard partner
and said ultra high molecular weight polyethylene being the soft partner.
Advantageously, the liquid substance circulation (mixing) device comprises
35  guiding means upstream of the liquid substance inlet with respect to a liquid
substance circulation (mixing) flow, aiming to increase the efficiency of the



or cells, when present. - 30 - Advantageously, the rotary magnetic element, having optionally an
aerodynamic geometry creates a liquid substance flow rate within the range from 0.6 to 40
litres/min which is particularly adapted for small scale uses. In a variant, the rotary magnetic
element, having optionally an aerodynamic 5 geometry creates a liquid substance flow rate within
the range from 10 and 300 litres/min, in particular frofrf 20 to 250 litres/min and preferably from 25
to 200 litres/min, which flow rate is particularly suitable for large scale applications.  Other
embodiments of the device according to the invention are mentioned in the annexed claims.
10According to tHEFHASSREH ,tWiQQHtaﬁH%ﬁ%%gﬁﬁ%%t%EqHﬁﬁ%gﬁo‘é‘@%&laﬁon (mixing)
device by the followimg, froeesspie miptislaghitndy stepqoid snjeciiar cfdpérstiected polyhaesa
preferably of the high. BRGNP YHIAENEVA! IRHRE) S NG ST P ALIE WrculHNRGHBPAlRE

selected polymer, preferably. of the high density polyethylene for. 15forming the guiding.means,
optionally comprising ﬁlﬁ%ﬁ%?ﬂ&ﬁﬁ%ﬁ ,Sﬁ?ﬂg%ﬁ’cfﬁu R (QUTERE dY T HEPPRERA ATy of the

polyetherethérketsrieXordarmiviydheabdwring estenpnt ofasselvpad dguofthi qatstryane netic
element, and forgRiBgthe fiotameRaanalin ICHERINAB HBRIFANMM I GitcandPathpaHRRANeNt

magnets coated wil e seleisd poner, piferahe il piis high molesler POyl

polyethylene. Partlcallé:ﬁﬁut%ue step 10 in%v%%ee rof)arynr%agnetlc element comprises: forming at

least two cavitie<CPPERBRATOM At SahiRiaiesdarhsdoHamerf v anaEtcha/fsgEbredetermined
diameter, in a polu@er thasiaiingiphsiz efclesaiteimoidpiecetesm Mechvdinerater dpimoach end of

the cylindrigg| po{gf&@ropﬁﬁxﬁ?#cg@% _éﬁl%?fo imﬁ%??%%%%meggg@rated from each other by a

central part of the polymer bar. Mac '|n|ng the central [ e rotary magnetic element for
forming said central hdiBe&ReFTShaRGhEP e et grnst FERENPHEAN theGeRMRhEBS ch permanent
magnet in its owmhreakidyshrdegloaetetiminby dne B0gtheieffialdeastithe homerepratideshtd close
each terminal engg @Rdirculation of the liquid substance.

In a particular embodiment according to the invention, the liquid substance

15  circulation (mixing) device comprises retention means provided to lock the rotary
magnetic element during shipment and/or handling.

The retention means can be for example, a protrusion extending downwards
from the upper plate, from the anti-vortex means or from the guiding means. The
retention means can present a cross, a circular, a square shaped cross section, etc.

20 Advantageously, in a preferred embodiment, the compartment further
comprises an inlet provided for bringing a fluid into said compartment. The fluid
can be a gas, for example, in order to allow adjusting the gas concentration in the
said liquid substance, for example, 02, CO2, N2, etc. This can be particularly
advantageous when the liquid substance circulation (mixing) system is used in a cell

25  culture system, for example in a bioreactor or in a pouch or bag or even, when the
liquid substance circulation (mixing) device is used in a feeding pouch or bag
perfusing a culture of cells or microorganisms in a bioreactor. The fluid can also be
a liquid substance being for example a nutriment solution, an antibiotic, a buffer and
the like.

30 In a particularly preferred embodiment, the compartment comprises sensors,
in particular optical sensors provided for measuring parameters such as pH,
temperature, dissolved oxygen, or existing or future sensor means not requiring
direct contact between the probe and the recording means.

In a variant, particularly adapted for cell culture or microorganism culture, the

35  inletis provided with a filter and/or a membrane preventing the passage of particles

or cells, when present.



welding each cover to the terminal end.  In a variant according to the invention, the step of
forming the rotary magnetic element comprises: - forming at least two cavities, provided for
accommodating each permanent 35magnet having a predetermined diameter, in at least two
separate cylindrical - 31 - polymer bars having a diameter close to said predetermined diameter,
each cavity remaining sealed at one end and opene‘d39t‘the other end, Machining a polymer bar
having a diameter greater than said predetermined for forming a central part of the rotary magnetic
element 5- inserting each permanent magnet in its own cavity through said open end, - placing said

at least two polymer badVapiagsnuibeRston e eicelsmeaihayiriontiyanet inside, and the
central part in a maledjrrakiigesainkatyleatdwvoligalymarshacs fageiaer withntie eanteateart in a

furnace to form ajg RiaRUAANEIR R RMSALAANYsinL masining.afeaidraw rotary magnetc

element to bore the central hole in the central part and to form_an horizontal contact area.  This

concept can be generdiZeHB% et YSPIRRTIFlSuARy IR YRaRPoaa e AR MEAEMGid method
comprising the foflomiagysteasspulitiogl attetsico file w ohyeneiticip tit mg@@dmmaﬁ@st one
magnet into a 15muchAble HaMAH Ror X LISTRALINGH AT pr-rAmRPrRIAIGed ¥ith (a passage

versus the avis FATOLENS HEL FEE FHEH e SOGHC! DAIS) 0 B OEA A BFbbtain @ Smle
piece rotary magnetic Staaismbodimgvtmbiteciesige aveprveeixthetordifgnertimantiemibin further
comprises a packizgingestepchnga sterilization step, to provide sterile liquid substance circulation
(mixing) deYb: esto be&éc%?di];% R Blveerilrt]igrlli,nl. %%lil?t%;[l P gn%%tlll el e ﬁ'quid substance
circulation (mixing) device by the following process comprising the steps of:
- injection of the selected polymer, preferably of the high density polyethylene for
forming the compartment,
- injection of the selected polymer, preferably of the high density polyethylene for
15 forming the guiding means, optionally comprising the anti-vortex means,
- .injection of the selected polymer, preferably of the polyetheretherketone for
forming the bearing element of the bearing of the rotary magnetic element, and
- forming the rotary magnetic element with the central hole and both permanent
magnets coated with the selected polymer, preferably with ultra high molecular
20 weight polyethylene.
Particularly, the step of forming the rotary magnetic element comprises:
- forming at least two cavities, provided for accommodating each permanent
magnet having a predetermined diameter, in a polymer bar having a size close to
said predetermined diameter, from each end of the cylindrical polymer bar, said
25 at Jeast two cavities remaining separated from each other by a central part of the
polymer bar.
- Machining the central part of the rotary magnetic element for forming said
central hole and for giving the outline of said central part,
- Inserting each permanent magnet in its own cavity through a terminal end,
30 - forming at least two covers provided to close each terminal end, and
- welding each cover to the terminal end.
In a variant according to the invention, the step of forming the rotary
magnetic element comprises:
- forming at least two cavities, provided for accommodating each permanent

35 magnet having a predetermined diameter, in at least two separate cylindrical



There exist several applications where it can be appropriate to provide a container provided with a
liquid substance circulation (mixing) system. 25A first exemplary application is the use of graduated
container for the preparation, complementation, dilution or adjustment of liquid substance.
Generally, in laboratories, the procedure is to add in;? the container a stirring bar, preparing,
complementing, diluting or adjusting the liquid subst r%c‘e, removing the stirring bar and adjust the
volume of the liquid substance to the expected final volume. This 30leads to inaccurate value, to
contamination risk, to_a waste of time etc.  For the Prod ction of clinical batches or sterile

?é Sjli‘t fo

solutions, all steps AF&EXH ¥ iA&d CAMSEERANS PFETRINGSYBRIEE S be used
should be sterile bycavtiyokivaiwdedint stoataatdipaned ahtie othetammdwhich increase the
working costs and qaataminatipoliskdyaip iaghnisiaieEonthisreasandprysepfiisianesable

35pouches contalnlpqggﬁ%d%/ﬁto-%%?%é@ﬁﬂ ubs[tance ha%(r: ?éll}/leb en increasing. Unfortunately, it is

r g e
generally needed to ad) el S aer%geagynrlﬁgﬂ?ng §61<%2 - example concentration,

salinity, pH, dsmolafSFr s Begaanesh Basheliorit Pan g o flernanaifbepratentments.
Similarly, it is more glaciipeigi egugnivio gatyrestarscaliactheediaitentaiiipgenalreules of interest

(production of prot 'gﬁnggmﬁa#yﬁsﬂgjQ%iﬁ%@ﬁfgpgﬂtlﬁéq?qﬁﬁ" such pouches or bags. The
jected to

harvested or 5collected media should generally be su to further steps requiring
homogenization of IRERESALhRIIFIRE BB RN BIC Y oesedhebritiie SHUHE R RS AVEREDN
encompasses to providerealigwidosaigstagaeticaitaingr comprising said liquid circulation device. For

example thepliquid $HAFHRABGRERMNANGE CAR B6 FLUGIUAGHEYMAIOR RO HE graduation

takes into account the volume, of the Ié%lg substance circulation (mixing) device according to the
[

invention. In anothel SETRHTE! BE ﬂ’ﬁ%?&ﬁﬁ@é@ﬁ i8S hing the liquid substance
circulation (mixing) deVideceveoptiag be geadraliend om cantheddorempfagbuitiz erday designed to

harvest a liquid shbstainceldrmntasaanieal Q&%ﬁi@g{é){@%@g@@gical process or can 15 be a
pouch or bag contain@lg ap sic liquid substance to be %dl_ustgzd corpglementeg iluted,
- pu §é1yas owder and af le

one polymeric .part or 2 e efintoa . .
concentrated or evgn re -l0-use &I)’ n alanng a suspension wnichn s Oll:ﬂagBe %nalr?talned N

movement & prevehpskiabie it ampHd rrpiappletibaihes prece hesrsorvidadinitica passsgee a
sterile container cofoprisiogtibadetites Gif aualdemachb athpheiRppeaviaad siehiteadily

ready-to-use, depyfogde ted & %j J{eegx-gomc. Up to date, some relatively clever devices
exist but with their speg:él:‘lﬁc1 raow a%is. 1Q—or exémple, ATML1 LifeSciences developed the NewmixTM

C-MIX system for tHEAHREIBFARBH b IsBRIiBRLRIPBIdEEd PHBGEIaE HEGER G BAGS of this type
require an infrastrusingie péresentyngagmeoiciakignificant investment for the 25user and the pouches

are very expensive. Inadgiiion s MRE P AeYIRR SAHAAb & invention further comprises a
packaging step and a sterilization step, to provide sterile liquid substance circulation
(mixing) devices to be used, for example in clinical batch production process.

There exist several applications where it can be appropriate to provide a
container provided with a liquid substance circulation (mixing) system.

25 A first exemplary application is the use of graduated container for the
preparation, complementation, dilution or adjustment of liquid substance. Generally,
in laboratories, the procedure is to add into the container a stirring bar, preparing,
complementing, diluting or adjusting the liquid substance, removing the stirring bar
and adjust the volume of the liquid substance to the expected final volume. This

30 leads to inaccurate value, to contamination risk, to a waste of time etc.

For the production of clinical batches or sterile solutions, all steps are carried
out in so called "white rooms" and liquid substances to be used should be sterile by
autoclaving and/or filtration according to their content which increase the working
costs and contamination risk by the technician. For this reason, the use of disposable

35  pouches containing ready-to-use liquid substance has really been increasing.
Unfortunately, it is generally needed to adjust the liquid substance by making for



adapted to other types of receptacle. In a particularly preferred embodiment, the container
according to the invention comprises an amount of solute in the form of powder, aggregates,
pellets, granules and the like or in the form of liquid concentrate, or a number of particles to 30be
suspended, and at least one solvent or diluent inlet. __Indeed, it is well known that storage of
ready-to-use solutions in a flexible bag or in a rigid comtainer are very expensive in terms of
required space. Moreover, the storage period of ready-to-use liquid substance are generally short,
resulting in an over-consumption of this latter. The invention intends to provide a sterile 35

container containfri§RL SPEQEREARA R WS UM 0P SBIRE Yo HASRINCS 895 waReIHENI®H BEaadded. Due
to the presence ofdinpleinentatiamad@siceentithiintiiero itainerre-a33 macchrding teothavesmsaition, the

preparation step gfjiag; liquid siRsiFReeRAseEy BP S RGIS BIAdE FaBsIde ARl easier.  In
a particularly use%%&ﬁnon of the inyention, the liquid substance circulation (mixing) device is

used in a culture SRR IR etk SAF SRS RS R hbte BhG arussid 4 a rigid
container. Inhe fielta¢Eoicdalshou]dt dersisd khosubjrspdaodnetiste stepp orauindisecontaining liquid

culture medium ofignosendingrornpiearaiatpméRdins g serum, antibiotics, particular
nutriments, metabolic rparklers etc. li)eisultirﬁg in homo%enization and mixinég roblems, in particular
€ }nventlo de’a

for large scale pouches%?qb\égtsh.lﬁ RA ee%atmp ary sys SIS AR BN 8t system which

uses a disposabl&'BEROFe RNRRETIEYBDEHES sridHguidilchlpreBEawCa: problem of circulation of the

medium since the pougbrexbaglentidigeasebresicagomavernanten anagiedioenplaks, which makes
It possible tgymake DGR adhe SR WO ROMAGRDIA ML ar T akig L circulate.
Consequently many zones in the 15 pouch are not homogeneous and the cells andlor the cells on

carriers sedimenf 42598 yatae) deidretRrsP g dp MerHBvsRHO I B dARBE, S5RBBlGe RS of 500 litres,
the agitating platéquidstubstowe rsinedner bichainaathd higuit eubeahanicalleleménisiafthe circulation

device of the WAYG RIQreaeiail k- SHARRISALIR B@hw&aféqgo{fa%b%g%%gr%ﬁ%ﬂ%ﬁgitating
plate is difficult to design, and |S£echar2icaljy Lr gile 20, a?rjb? very bulky.” — Consequently the
invention, as meAtSHELHBHRC LA b DIPthros EH%%VB‘?B@%W& RSP Hstance
container cdpribimypeushcendtip naéniite gehekic iquisksubstdnizr th bmadjestzingpoyitemrentedia in
pouches to be copmene@MeaAyrihos Jiskh AfeQriRMINGTIRH G FHEWR MRS HRE!wing for
pouches ranging, up 25t0 .20(9.or 1,000 Ii res without involvin an¥hadd|t|on?l investment cost, nor
. c gldl%ntam? m {ndvemen o prevent sedimentatfon. This type of container
any considerable additional cost In use.
prevents contamination, ensure a sterile container comprising a sterile circulation
device, both being provided sterile and ready-to-use, depyrogenated, endotoxin free,
20 etc.

Up to date, some relatively clever devices exist but with their specific
drawbacks. For example, ATMI LifeSciences developed the NewmixTM C-MIX
system for the preparation of solutions in pouches or bags. The pouches or bags of
this type require an infrastructure representing a not insignificant investment for the

25  user and the pouches are very expensive. In addition, this type of device cannot be
adapted to other types of receptacle.

In a particularly preferred embodiment, the container according to the
invention comprises an amount of solute in the form of powder, aggregates, pellets,
granules and the like or in the form of liquid concentrate, or a number of particles to

30  be suspended, and at least one solvent or diluent inlet.

Indeed, it is well known that storage of ready-to-use solutions in a flexible
bag or in a rigid container are very expensive in terms of required space. Moreover,
the storage period of ready-to-use liquid substance are generally short, resulting in
an over-consumption of this latter. The invention intends to provide a sterile

35  container containing the predetermined amount of solute to which only water has to

be added. Due to the presence of the circulation device within the container



In the field of cell culture, some cell culture methods can be carried out within pouches or bags
directly. The use of the device according to the invention in culture pouches or bags affords good
circulation of the medium and optimum 30homogenization. Consequently it is possible to cultivate
cells in suspension (on carriers or not) in the pouches or bags, since good circulation is achieved,
in particular with a filtration membrane at the liquid substance inlet, to avoid cell damages or
crushing of cell carriers by the rotary magnetic element. Finally, the present invention also relates
to a mixing device suitable for being 35 used in a flexible bag as described above or in any other

type of container2SHR8digiEhtTE HaEEHBh tePHrdia W serRf hediaydnabtianred asevPrn is
advantageous - 8¢ sdimtgusdeattescbasiitfidly (deieiate it from its natural path) when or after it exits

the mixing device.  Whep.nassing (et AR aRaNRSHDIREWAN, 9famixnaiieyige with rotary

magnetic element, since said. wall has, a given thickness, the gutlet flow undergoes a Ssmall local
deviation from it HEHALPOBREHE hATHIEH BSRY EhtisPUwio S Wesble hasphdyfrigitahds to
return to theJotationakdttére banmtaieefily ahegickbennifaiged forces i.e. it becomes again circular (in

the case of a cylindricah dRvirgd of licaidal, (indBrerasW! @ prRRGShaRAd frvigs) which limits the
mixing efficiencybolr(l%One aspect o{ thel% sent iﬁventioﬁ{I aims ai solving th tdodr.obler? by providing

a mixing device com%lﬁlsr} ro alllnt/u 1'rﬁagné iC- Slement 1otated! negl%tranﬁgr AN detimited by a

wall, said mixing GEVibeHtipiEr s ANPEsiguEmeats arrdahglisomarkseispripihgssi@din a central
area of the wall; hahlgasirnedignidnetiietRpssing ingataculardpedipbetalaseachésbe pigdl; and 15-

deflecting ygans that syosianfiall AleniheatyRVeiaianal dhpion of fgd exiing the outlet
opening. The details ivﬁgérevio_ sly as to the rotary magnetic gfement, the materials
constituting the WAPSYRHHE FikisslaEg® RAdchse 9&%&?@@5&}@&%@%&9@%8& do apply to this

aspect of the inveintidati @06fréssuedibmildnep ikegpoadbrefdrailyqergneste cheitid pnshvapeenf dhe wall

such that its innefSEUANS AR-CUHIATRRISE BB ITALetaB GlICRIdMRNARRLAT® also
preferred. The &P‘ﬁ%‘ eters which are specific to this aspect of the invention are mainly related to

the nature, shap RSB 3R M O daAkOgG Hetpt: Consequently many zones in the

15  pouch are not homogeneous and the cells and/or the cells on carriers sediment and
aggregate, which they do not withstand. In addition, for pouches of 500 litres, the
agitating plate must be oversized, which means that the mechanical elements of the
circulation device of the WAVE Bioreactor® are subjected to high wearing forces
and the enormous agitating plate is difficult to design, and is mechanically fragile

20  and very bulky.

Consequently the invention, as mentioned above, sets out to resolve this
problem by procuring a liquid substance container comprising a circulation device
which can be used for homogeniiing culture media in pouches to be complemented
without risk of contaminating the culture medium, including for pouches ranging up

25 o200 or 1,000 litres without involving any additional investment cost, nor any
considerable additional cost in use.

In the field of cell culture, some cell culture methods can be carried out within
pouches or bags directly. The use of the device according to the invention in culture
pouches or bags affords good circulation of the medium and optimum

30 homogenization. Consequently it is possible to cultivate cells in suspension (on
carriers or not) in the pouches or bags, since good circulation is achieved, in
particular with a filtration membrane at the liquid substance inlet, to avoid cell
damages or crushing of cell carriers by the rotary magnetic element.

Finally, the present invention also relates to a mixing device suitable for being

35  used in a flexible bag as described above or in any other type of container, and
which is based on the finding that (as already mentioned above) it is advantageous



25Normally (without deflecting means), when the liquid exits the compartment of the mixing device,
its flow path is tangential to the wall of the compartment at the outlet point. The deflecting means of
this aspect of the invention act to shift this liquid outflow path from a given angle after the liquid has
impacted on the deflecting means so that said flow path tends to become more radial (i.e. the flow
30 direction when the liquid leaves the deflecting medfls tends to become more parallel to the
radial direction at the outlet point). This angle shift is preferably of at least 5, more preferably of at
least 100 and even more preferably of at least 20. It preferably allows to direct the liquid outflow in

any preferred diréegaiflerdiciHaah e theleupieiisismes paranbrsgip sdshepdech staih €1 in general
and flexible bagsriixdppastiuelar. These corners are well known to persons of ordinary skill in the

art as being dead Zon%@f@%ﬁ@ﬁ%ﬁ?‘é‘%ﬁ@é angleshift At sash %?& ébﬁed\%ﬂﬁﬂ?%?%' 35 -

means, the global flow pattern cr within its action area Is change a circular

path to several di8FJENE AEEIMe SN Sk tebaidy@dhickns thdhamisd florotRrasoPhis
directional changsrollthealeloditioreitton e aatsrdirettingvpeh saidafigentdéasiesifis no longer in

contact with) said deflgefing;meas s RGO HARRUPSIRBEERNAY PR the mixing
device and throu hou%the}?ag Ina mrgre efficient, manréfr. (lt a{{ows avg_dmg{}%qéag[]héegn_es for
instances in the cggﬂli‘é Bt A e RSP OB e B R A R R ST DR A e
preferably severaltdgliceidpbtirigs cise efumebae shapef Wéniste)dehich dimifsthiantivinghe size and
shape of the contgingéitys designed for. These outlets are preferably located on a side portion of

the wall of the mixer. They are preferably all identical. Advantageously, they are all equipped with
deflecting mPgans and _e&\rlléé/rai1 S_ %?e%?é?é?a%‘?{}% {/r\l/ﬁ%nl%penn?f(% t esﬁeéﬂ%é%% .5%565{%‘?5%5% ?r?}eé “?1 pattern
is symmetrical. ThEWE#E SCEEERATRRIIRE AN IRAEatihelerrivd geeddme compariateiihg means

somewhere in thedlientaayingvils eidelieperisgdefunbenasessdnly directly at said opening.  In
the case where the g@é&&%&ﬁkﬁ\%ﬁﬂ%&%‘g&&ﬁ e faedpleh %Pe%’}!f‘&ésx&?ﬁ‘era”y unique and
th ile the outlet I

located at the top of the cone whl openings are spread all over it. In the case the wall of
the mixing device cBFTseRcA i RRERsIncalid 2 sierpbriph e Ramathandtter is
preferably Jvertical atufleamgrisasshiecuistaopeiyrger ththecodtsoneohasiaduginldfBheatio of at

least 2, the mixing ggviceMay. GRNRIRE FelfAst one outlet opening at the top of its wall (roof) but
in a peripheral region ega%‘afnd not in the ¢entre). Deflecting means may also be provided at

that opening. 25Accor RN RS HHTENES thdRE AN 8P tHESARKR Gt MRS e rnal
surface which, wemnstitigwedhieywallief Seotionsgldryiggatdghsutibtiop dnirmpadnigshapaiiCoddr and/or

comprisc_as portiogs ;;gmg,li@fth@ a§ 'gbﬁ@@tiﬁ@é@g}ﬁg a section through a plane which is o
perpendiculay to the als gt he device and which passes hvowuah the outst coenipa(a)) S0This i
for instancé the case when the mlxn%)g dagw CompI)(SPGS Severz% sftie™P
that its inner sections are circular (hence: a cylindrical or an helicoidal shape) are
also preferred.
The parameters which are specific to this aspect of the invention are mainly
related to the nature, shape and dimension of the deflecting means.
25 Normally (without deflecting means), when the liquid exits the compartment
of the mixing device, its flow path is tangential to the wall of the compartment at the
outlet point. The deflecting means of this aspect of the invention act to shift this
liquid outflow path from a given angle after the liquid has impacted on the
deflecting means so that said flow path tends to become more radial (i.e. the flow
30  direction when the liquid leaves the deflecting means tends to become more parallel
to the radial direction at the outlet point). This angle shift is preferably of at least 5°,
more preferably of at least 10° and even more preferably of at least 20°, It
preferably allows to direct the liquid outflow in any preferred direction, for instance
the corners of the parallelepiped-shaped containers in general and flexible bags in
35  particular. These corners are well known to persons of ordinary skill in the art as

being dead zones in a mixing process. By this angle shift at each of the deflection



wall portions separated by outlet slots and having a convex external surface as described earlier,
or even a concave external surface. Other geometries of said portions may also give a deflecting
effect for examples if said portions each comprise at least one excrescence. 35According to a

second embodiment, the wall of the mixing device h %an external surface which, when viewed in

radial sections through the outlet - 36 - opening(s), is circular but said wall has a high thickness
when compared to the dimensions of the openings so that these act as tubes that guide/deflect the
liquid flow. Typically, this is the case when the ratio e/d of said thickness (e) to the diameter (d) of
the opening (Whé’ﬁe%’év&Eﬁgl?léa}gd’l‘glf@ﬁ?ﬁé?’iﬁf?%ﬁé}‘ﬁw’é‘l&%ﬁ’f&f&lStﬁ"Eﬁ%%ﬁé?ﬁﬁb‘i%%%lar or it
may be the widtHiemheciragderghthdtot} vsrat deesteryjesitht pralerabiyest beast @pabtdch2 and even
to 4. In this embegimrpbithaiBigher the ratio, the more the outlet flow pattern will be altered.

Generally speaking, t fasll&eration e omesgﬁ%"%]egubstantial when said ratio. is at t equal to

|
0.5. In these 2 first embodimente the st S e S VAV 1'6f the

device itselfd  |Feavesitls Bploperiiasenisest ddflocwiddefiestis preepm i spivadsovringiefrated to
the external surfagesobsfagcsall antories i Pecdtbe snaralnginaiie eublel apesing(s) or baffles
or the like eitheré'ﬁtig%ﬁl 9I e i id.wall or,being fixed fo it. 1.5In a fourth empbodiment, the
deflecting means are,pa%gﬁ%pgrﬁéwﬁg%%?h%%éif%? ﬁsgef%flf%ﬁas evice ﬁltev?/ Lljéﬁ%\?gel%ended to be
located somewh&PBHRE 8B IREEMBED deviate its rotational flow pattern. Their size, shape and

location are preferabl)lraﬂ’iamed:tg)dhﬁ'csizm&adrslpaﬁerﬁﬂghﬁzmﬁ.l@iﬂmt hs‘;tali'idggj thbbﬁlﬂ‘giagﬁd. The
above desqiibed,mpfing depinaif RAFHGHATUsRIhW é!é@éﬂé%&%ﬁfﬁ'ﬁ'ﬁé@%%id figid

container for mi>gjr{€l phagntaceutlcal solutjons and suspensions preferably in a st environment.

The present inveriion SILE LRI aP I forRicdy @i doRBir S e Rl MdRTBaghs¥ described
above; a rigid supporcferabhidibidgneend. A dvagtagtioudiyydrezcaptdic:¢uigped whth defiécerg said bag.
250ther charactgfisiissnd.arvenaeas abihenroasrestagidhminyeaion willappagymore clearly
in he liht of the fqllowing descripton of a paricular horipitng embiodipen of the Invention
while referring to the fig
15 deflecting means somewhere in the flow leaving the outlet opening but not
necessarily directly at said opening.
In the case where the wall of the mixing device is conical, the inlet opening is
generally unique and located at the top of the cone while the outlet openings are
spread all over it. In the case the wall of the mixing device comprises a top portion
20 (roof) and a side portion (side wall), the latter is preferably vertical and comprises
the outlet openings. If the container has a high H/D ratio of at least 2, the mixing
device may comprise at least one outlet opening at the top of its wall (roof) but in a
peripheral region thereof (and not in the centre). Deflecting means may also be
provided at that opening.
25 According to a first embodiment, the wall of the mixing device has an
external surface which, when viewed in radial sections through the outlet
opening(s), is not circular and/or comprises portions in relief - a “radial section”
being a section through a plane which is perpendicular to the axis of the device and
which passes through the outlet opening(s))
30 This is for instance the case when the mixing device comprises several side
wall portions separated by outlet slots and having a convex external surface as
described earlier, or even a concave external surface. Other geometries of said
portions may also give a deflecting effect for examples if said portions each
comprise at least one excrescence.
35 According to a second embodiment, the wall of the mixing device has an

external surface which, when viewed in radial sections through the outlet



Figures 1 to 12 refer to embodiments of the liquid substance circulation  device that can be used
in the mixing system with both ways of facilitating the 30alignment, whether the "precise location"
or the "free version".  Figure la is a top view of the upper portion of a particularly preferred
embodiment of the liquid substance circulation (mixing) device according to the invention.

Figure Ib is a bottom view of the upper portion of a paricularly preferred 35 embodiment of the
liquid substance circulation (mixing) device according to the invention. - 37 -  Figure 2 is a top
view of a preferred rotar ngy magnetic element of the liquid substance circulation (mixing) device

according to the RRESHIER- 1 dgAs Bufsadoylibe ohisk Bickney vesnepmprted Rdhfd substance
circulation (mixinginetesioasatabedipeniogd e nhneﬂméla&I%lgumIﬁ:ﬂt]lﬁtagtﬁxleaWafthlael@ﬂﬁom portion

of the liquid subsfapeer. fgg&ulgﬂ%(m@gasg%%ﬁ Aeqgr @%%QA%'&Y&%? e) b {fire 5 is an

exploded side view of the liquid substance circulation ( mpg:%% device accor g&? the invention.
Figure 6 is a top HARFEE 4R Sidin QRTINS s KisHsid bR link dor i FrdtiftNDe Subiempies
circulation (rf |X|ng)tmwcelagwdm@almthemyémthn widtigutte ¢as afaelbot)lissit sy dipeliquid

substance circulayqrgﬁ ga%gﬁemiﬁgsamdwegﬁawmﬁm%&@ﬁ@ﬂ%e higheldHge 8 is a
perspective view oft |Iqu|lJI bstanc cwcu{atlon xmg%1 % & rated.in a prismatic
container, such as a’para eplpe&1 ﬁex%VYep 55.%15?" g.% tSRG&TIe: ?gure 9is aview
illustrating the ligilfgratiyshesemesnealbtiom kit gylwavieid rateyicaelddst aguekiblB-Zontainer such as
apouchorabag.  Ihigese 2 frs antiewris aingehe tigeideanbstaRerceifeHRicsy (RHXing)
device integfate lgXi r such as a pouch or a bag and comprising an 20internal
reservoir. Fqlgirewah%f%g vicet S%I%e uppe rf%ortlon of an alternative embodiment of the liquid

IS a top view
substance circulation {Hw%ﬁf@“} flsqireingantiars, part(s) affixed to or

integrated to the extemal sunface of the wall and which may be tubes prolonging the
outlet opening(s) or baffles or the like either integrally moulded with said wall or
being fixed to it.

15 In a fourth embodiment, the deflecting means are parts separate from the wall
of the mixing device but which are intended to be located somewhere into the outlet
flow to deviate its rotational flow pattern. Their size, shape and location are
preferably adapted to the size and shape of the container intended to be mixed.

The above described mixing device is particularly useful when used in a

20  flexible bag or rigid container for mixing pharmaceutical solutions and suspensions
preferably in a sterile environment.

The present invention also concerns a mixing system comprising a flexible
mixing bag as described above; a rigid support for said bag; and a magnetic driver
adapted to drive the device in said bag.

25 Other characteristics and advantages of the two aspects of the invention will
appear more clearly in the light of the following description of a particular non-
limiting embodiment of the invention, while referring to the figures.

Figures 1 to 12 refer to embodiments of the liquid substance circulation
device that can be used in the mixing system with both ways of facilitating the

30  alignment, whether the “precise location” or the “free version”.

Figure 1ais a top view of the upper portion of a particularly preferred
embodiment of the liquid substance circulation (mixing) device according to the
invention.

Figure 1b is a bottom view of the upper portion of a particularly preferred

35 embodiment of the liquid substance circulation (mixing) device according to the

invention.



Figure 12 is a top view of the upper portion of another alternative embodiment of the liquid
substance circulation (mixing) device according to the 25invention.  Figures 13 and 14 show 2
embodiments of the "free positioning” embodiment of the present invention.  Figures 15 and 16
relate to a magnetic impeller with a particular shape. Figure 17 relates to an embodiment of the
invention where the mixing device 30 has no bottom 37 Figures 18 show the shape of some wall
portions of the mixing device according to some embodiments of the invention (mixing device with
deflective means). . Figure 19 shows mixing devices with axial output instead of radial (as in
the 35other pictures). F18%¢€ 2 isRammrigh Ofig arelmes v vuy iengectis glormanif aibavd compatible
both with the "precistatweaticnlating (itkitle déree: laaatiding esnhodineatits of the invention. More

precisely: figure 20 shewg2 §rallex svitabls BRIBIRLIDRIcHIEHSLARARIAR sYRIiRR of the present
invention and for the "free g%%%leré?'gversmn of the Spresent invention. Figure 21 shows an
r

intermediate franT8 AU AL LEGATG8LY H5dHGHHSE-22 and 23 show said trolley and an
intermediateSframe mdlgtesrion ateryidesonfahedrotioripontor 4fcbelprisé suotmwraticculetivs of some

rigid containers ysagiiy faevicame aiithe i ventiQendofIn the drawings, the same reference signs

have been allotted to tllgneusg@e or an I%%us elements of the.(lig d substance circulation (mixing)
u

device according to the mvention. eXpa}O S |ts%:(}316nvbeé’v soeeﬂrllein‘lllé géﬁ%%ﬁ& 5 AR, stance

circulation (mixingf)Vés\aeectdenipisdaventigioer portion 2a comprising an upper plate 3 and an
15inlet 4 in the centralFaga®. 6 isAcoprdivg doaiel iltstintadtprefessedRvhadment b adper portion
2a of the dgyice J further G Hsg idi eans r of said inlet 4 in view of the liquid
substance c?rculation mixir?a)l}%ow zrr% a%%?t%% ‘rﬁ%ﬁ@%&’?‘?"fﬂé‘dfé‘ ﬁ()m it can be seen that the

upper portion 2a of th g, éﬁ&ry@(g\(,iggstrating the liquid substance circulation (mixing) device
integrated in a graduated rigid container.

Figure 8 is a perspective view of the liquid substance circulation (mixing)

device integrated in a prismatic container, such as a parallelepiped (flexible bag or
15  pouch of rigid container).

Figure 9 is a view illustrating the liquid substance circulation (mixing) device
integrated in a flexible container such as a pouch or a bag.

Figure 10 is a view illustrating the liquid substance circulation (mixing)
device integrated in a flexible container such as a pouch or a bag and comprising an

20  internal reservoir.

Figure 11 is a top view of the upper portion of an alternative embodiment of
the liquid substance circulation (mixing) device according to the invention.

Figure 12 is a top view of the upper portion of another alternative
embodiment of the liquid substance circulation (mixing) device according to the

25  invention.

Figures 13 and 14 show 2 embodiments of the “free positioning” embodiment
of the present invention.

Figures 15 and 16 relate to a magnetic impeller with a particular shape.

Figure 17 relates to an embodiment of the invention where the mixing device

30  has no bottom.

Figures 18 show the shape of some wall portions of the mixing device
according to some embodiments of the invention (mixing device with deflective
means).

Figure 19 shows mixing devices with axial output instead of radial (as in the

35  other pictures).



20comprises retention means 7 for maintaining the rotary magnetic element in place (during
transport for example). These means are baffles arranged to form a cross. Figure 2 illustrates the
rotary magnetic element 8 comprising a central hole 9 provided for receiving a bearing element 10
(see figure 3), and two permanent magnets 11 "opposite one to each other" or symmetrically at
each side, and 25 connected to a medium portion 1238 he medium portion 12 comprises the central
hole 9. In some embodiments, the medium portion 12 comprises on its upper surface a recess 27
provided to accommodate the retention means 7 illustrated in figure Ib. Indeed, the rotary magnetic

element 8 is provided ebfaelyyhiBteseshet shreon badrarevdadids aorepatipliding thiehretention
means 7, is provifiedgdis: 3L siatic atdsvilleredoreathatitag epiis tnpiavickie: iaeessod/ avoiding
friction strength betwe JOR M t tic e ut maintaining
the blocking effect of _tﬁg’%g?éﬁ%gﬁymga% %@}%ﬁ%%r@égegﬁa%gf%%&fle%, ﬁ{%%g??gg element 10
being provided fdPTRENIFRISOBHIS RIRSER! (B¥EnHgH AN fbin dirg eI dIEign frlin said
bottom 35pldte 1drevithimsecaentrdfigardty 1 1horabhencing disefenhd 8depraprisesik baticadsurface

16 being not Sy%ﬁ@%ﬁ@ﬁgﬁf@g‘ﬁ%ﬂﬁ%%HW%@@@%%H@%‘?&Q&%até A%md-Froiadang an

irregular cross section, for preventing the rotation of the bearing element 10 when the rotary
magnetic elemen‘%ns’?‘igglﬂiﬁgﬂtﬁmm'Figure 4 illustrates the bottom portion 2b of the circulation device.
The liquid substance diigutatdregmixisey) sabeiodticompr sésansotmdrpiamas  brdng bptionally Sthe
same as the bottgamswiaseinédhggontainer into which the circulation device according to the

invention isli6|tended tﬂl%ei%saertedg. t'ﬁhgali uriglfesrléggft:a?ces gi{%’&atigg lirr%{é((iﬂ%%tggggcee furrther
comprises a compartment 1 dehimed by the upper pﬁéﬂa an ?ﬁe inlet'in the cerlthlra?area 4
shown in figure 1En#egestelensiiscel haHaudsupsiinro fisetptiet Amirdehdayissirnesdgkiolob, 19c,
19d, etc. extenditig &vatieally from the bottom plate 14. Each side wall portion 19a, 19b, 19c¢, 19d

is separated from the gtshﬁ%be%rg&%t@;f%ﬂ;%qa@ﬁmgL%E'gehg[{ﬁaggbgﬁgcg%%t&ﬁ'gfogvall portion 19a,

19b, 19c, 19d is respectively dispose metrically to ers. Preferably, the compartment 18

presents a substdREENS) dréita FREMPIAICS YL LRRSEROFIAN LR AP A UBBFi B ESAI G 19c,
19d present$ a cointeliefiexratral area.

According to the illustrated preferred embodiment, the upper portion 2a of the
device 1 further comprises guiding means 5 upstream of said inlet 4 in view of the
liquid substance circulation (mixing) flow and anti-vortex means 6.
In figure 1b, it can be seen that the upper portion 2a of the circulation device
20  comprises retention means 7 for maintaining the rotary magnetic element in place
(during transport for example). These means are baffles arranged to form a cross.
Figure 2 illustrates the rotary magnetic element 8 comprising a central hole 9
provided for receiving a bearing element 10 (see figure 3). and two permanent
magnets 11 "opposite one to each other” or symmetrically at each side, and
25  connected to a medium portion 12. The medium portion 12 comprises the central
hole 9. In some embodiments, the medium portion 12 comprises on its upper
surface a recess 27 provided to accommodate the retention means 7 illustrated in
figure 1b. Indeed, the rotary magnetic element 8 is provided to rotate whilst the
upper portion 2a of the device 1, comprising the retention means 7, is provided to be
30  static. It is therefore advantageous to provide a recess 27 avoiding friction strength
between the retention means 7 and the rotary magnetic element 8 but maintaining
the blocking effect of the retention means 7.
As it can be seen in figure 3, the bearing element 10 being provided for
receiving a protrusion 13 (see figure 4) extending perpendicularly from said bottom
35  plate 14 within a central cavity 15. The bearing element 10 comprises a bottom

surface 16 being not symmetric, for example with a truncated/bevelled region 17,



15surface 21a, 21b, 21c, 21d. In the illustrated embodiment, there are four (4) side wall portions
together defining a quatrefoil circumferential shape. The bottom portion further comprises
connection means 22, of the "quick connect" type provided to fix the upper portion 2a of the liquid
substance circulation 20 (mixing) 1 device to the bottom portion 2b. The upper portion 2a
comprises reciprocal connection means 23 provided 18 accommodate the connection means 22 for
fixing the upper 2a and the bottom 2b portions of the liquid circulation device according to the
invention. The bottom plate further comprises a cavity 24 with a truncated cross section 26 adapted

to receive the bekfArff BRHIBATEPHE GRS IR 5 tHE YeranstheranaamithrRiaier, for a
perfect fitting, theclerotrudion/idh chemptise msgmecstithessi® gsrdating Preferably, the rotary magnetic

of it high molecu e e o oc e AT AbAL & e
of ultra high molecuylar weight polyethylene ite. , |
above). 30Figureslfl>%rg A% HB%SM%%\’/‘ H%Yfl‘ffsf%?é’&%%@i@@t%g plafré dsdne ﬂHgoﬁl&]iYcularly

easy to assembléheTianp et dra hsicivtrco of this eenthimdyottorw it éht 4 ismdativen glewlity of side
wall portions 19aack8RiiAde ﬂg@dn%ﬁ&o&qmgtglﬁdgﬂE@E@E%@Heﬁ}?@h?ﬁq%ﬁ%?@#a%@ga slots 20 -
delimited a compait t 18. being furthe imited by the upper plate 3 of the. ugper portion. The
upper plate comp??]fgrgls%%oﬂf 35 %%Jﬁ}’clﬁﬁc%gﬁ?\% B ég%rsn?nco é)taé I %1128 ggi%lé?@mé’r% Created
when the device 1ORES d thegnlet i the gef Plaies fehswndmidaning chamberiemmpliri the cavity

24 of the bottom plaied bpiriliey bo erpinetlions v NI psaiiian Arvliregelanaresssesinng
(runcated/ygvelegh{egionin A SRAABARIE EANSIL QAPPIRPFELINBDAKEMoq RaLe 16 Ofthe
t ottom plate of the [ to

bearing element 10 in the cavity 24 of ottom

r%zr on iﬁprevent the
rotation of this laff@ratetiam RoothahBnar antistsi ¢y dack ontlstsiotibang sachssidearadd into the
bearing element @ tidiné%mibs g $925 aktpecpireitudigrosd parfeethycfitlihe thésstielsurface of the

bearing elementA@f@agiyyﬁietcmﬁpm@mu@f&y&mts@E&Mﬁﬂ%ﬂ&ﬂ&@%&%ﬁ%& 81s then

aring e t1
placed around thseec%eon an% eac s?(?e wall portion 19a, 19b, 19¢, 19d presents a convex external

15  surface 21a,21b, 21c, 21d.

In the illustrated embodiment, there are four (4) side wall portions together
defining a quatrefoil circumferential shape.

The bottom portion further comprises connection means 22, of the "quick
connect” type provided to fix the upper portion 2a of the liquid substance circulation

20  (mixing) 1 device to the bottom portion 2b. The upper portion 2a comprises
reciprocal connection means 23 provided to accommodate the connection means 22
for fixing the upper 2a and the bottom 2b portions of the liquid circulation device
according to the invention. The bottom plate further comprises a cavity 24 with a
truncated cross section 26 adapted to receive the bearing element 10 and to prevent

25  the rotation of this latter. Moreover, for a perfect fitting, the protrusion 13 comprises
some embossings 25.

Preferably, the rotary magnetic element 8 comprises an outer surface of
polyetheretherketone and the bearing element 10 is made of ultra high molecular
weight polyethylene, or the opposite. The latter is more preferred (see above).

30 Figure 5 is an exploded view of the illustrated device. As can be seen, it is
particularly easy to assemble. The bottom portion 2b comprises the bottom plate 14
and the plurality of side wall portions 19a, 19b, 19¢, 19d, etc., being each separated
from the other by outlet slots 20 delimited a compartment 18, being further
delimited by the upper plate 3 of the upper portion. The upper plate comprises a ring

35 26 provided to be accommodated in the compartment created when the device is
assembled.



10this latter being placed in the central hole 9 of the medium portion 12.  After having placed the
rotary magnetic element 8 on the bearing element 10, being on its turn, placed on the protrusion 13
of the bottom portion 2b of the device 1, the upper portion 2a has just to be connected to the
bottom portion 2b by connecting the connection means 22 to the reciprocal connection means 23.
15As can be seen, the embodiment illustrated in figuf‘é’5 comprises a tubular guiding means 5
upstream of the inlet 4 with respect to a liquid substance circulation flow.  Figure 6 illustrates an
alternative embodiment of the rotary magnetic element 8 having a cross shaped cross section.

According to the invenlibp beieroig 20 oh digeancivttisarns 1019 e snribpibRaedgttom
aerodynamic geginperyastdhecidtlopignieieh | X geseiiHamcs lovgukecysiihiadtienrange from 0.6 to

40 iresimi for Sl SEARRIAEESS ADA DU CANERIORAR S8 LSl yparccular

from 20 to 250 litres/min and preter om 25 to 200 Iitres/min, for large scale application.
25Figures 7 and Baffisfafdhsrbsaringelimprtkibinats i ticd @ithehatiors Blatrd HERRERT to the
invention. Accoudiitg &b tlogpiaventibnrpacvisigitis hagee for packaging liquid substance
circulation (mixing) devig b ahaify i NEMIAHY RATEAIE YSHRRMING it inRRenmHtatle and
packaged form 0{) even non-sterléeﬂ?d n%n- ack e%:‘%m. The nop: SO%terllefcwculatlon evice 1
remains a device’ R B GRMELY: i HE TIPSRt NG S5 BET Rl AN TR 5@ o wash
and reuse it.  Inafpegtharbeniibgdieraentdi0thenraventity rpraiasiohtissdiisimade for the liquid
substance Circulati?n ([W't@gahldﬁidgﬁea@@wﬁm sadheinertipadendeiRisegiagedenihtaciew to its
reuse. Consgquently, the circulation.deyice 1 35according to the.invention is,designed to be used
in normalIy?ussedet({:}%)s?l/]taeﬂgﬁrta\tr)gUi%_&f}ffq lélu}%l ESy %é%‘ﬁ%en&s?%qu%gl &’ﬁﬁ’@@’(‘r% parallelepiped bags
28 (see figure 8), or inAGrstiarieg Blaspd HisisetasropasaginserspiSadrdessagigigraeny 1 suffices,
if it is packaged ihah/g'dﬂﬂilis/tm‘_iﬁ Iﬂteei&oﬁol_immﬁfﬁﬁdhe3iqﬂide3h&&tmr]ﬁettzimﬂbadﬁ1he(ﬂwiﬁg) device
1 n the receptacie &8 ARG RRIYIONON SyERERSIRNAG R QiFRARAIAL(en (o actuate
in‘order to set t I |

the stator part (driver e‘rotative ma{gﬁnetlc element 8 in rotation. According to the

invention, the coRPARRETIDE eGP BReSiC s 224 S R pRetliRrfh SARNFGERS B38&Mte circulation
(mixing) deVice accordisgdo bhederyehtiombedicteis dinsttiedval figdrenStbenigottosra tihbrdof In the

embodiment illusiateeh RRHATS BRHOIHS BMRUEESAIPRIAE: RIa6id0d 4ipuavben the container

28 is directly supgl_i((:-:-u a\g/(i)trkl]ftlgsvliquid substance

Figure 6 illustrates an alternative embodiment of the rotary magnetic element

8 having a cross shaped cross section. According to the invention, the rotary

20  magnetic element 8 can present optionally an aerodynamic geometry and could
create a liquid substance flow rate within the range from 0.6 to 40 litres/min for
small scale process and within the range from 10 and 300 litres/min, in particular
from 20 to 250 litres/min and preferably from 25 to 200 litres/min, for large scale
application.

25 Figures 7 and 8 illustrate preferred applications of the liquid circulating
device according to the invention.

According to the invention, provision is made for packaging liquid substance
circulation (mixing) device 1 in a sterile individual package or supplying it in a non-
sterile and packaged form or even non-sterile and non-packaged form. The non-

30 sterile circulation device 1 remains a device for single usage if required, but it can
also be reusable, if the users wish to wash and reuse it.

In a particular embodiment of the invention, provision is also made for the
liquid substance circulation (mixing) device according to the invention to be
autoclaved with a view to its reuse. Consequently, the circulation device 1

35 according to the invention is designed to be used in normally used containers 28



circulation (mixing) device, the bottom plate 14 of the liquid substance circulation (mixing) device 1
can be the same as the bottom surface of the container 28. In addition, when the container 28 is
either designed to be used conjointly with the circulation device with a particular fluid, or directly
supplied with the circulation 15device, provision is made for the graduation 29 to directly take
account of the volume of the circulation device accdrﬁ}n“g to the invention. In the first case, this
makes it possible to use the disposable circulation device | and to use a new one at each use
without having to remove it before the solution is made up to the mark. Of course, due to the
increased sweepHEGSPLHERT SimeSrAliE S  Hevidare BraiPrRetc SecmienisoR: AHBn such a
container, for exanipleagradpatedcpriainabisrasgthtdep 28o@se Agapdtjon, the preparation time is
considerably preserveg apeldieianalipaalabes sotiaaitymr et daetkwhep;ihe;gevice is used

to prepare a buffer, the acid orﬁbase concentration_is important with respect to the buffer capacity of

the solution and o THa"CSSESRRLAR TG TRz TSQih 3B GeaRiBrS Z8contanifg s selieing a
buffer solution with spevicenithbsiphapagsl tirel dedntiondmatstdkotatoepavitfijist sicondaron stirred

bar, pH adjustmest ise RAINVENR GRARWRINENABGHLYRRLAIEO SHES IR fRRAR¥EN@REId or base is
added because the I%%S%ergav%lgg 0 e that the solution, presents. This

f the is not.the exact or [
is because the 360§o.ut|on IS not |mn%gattlgltré%%éssﬁl%gﬁoﬁéﬁa%ﬁﬁ%%%%baélgﬁ% i %ﬂ? leads to a
vaiying concentr &S daBisciaroding o de drnameen rduehitydicrssineietdedriadhe dafttmmodifying
the osmolarity anhleasif)Giadiky auiisbevesnt lituconed|bation wirthe bbdempakaiornotiia igalso
prejudicial tgthe repreduetion ok ' . rding, i ion, the rotary magnetic
element in rotation creates a,liquﬁ@%ﬁ@?ﬁ%ﬁ% c'%iuoBr{91 %lght‘%%ljﬁ%ﬂi%&ggé%esﬁat?gfarea and expels

the liquid substaftte™aton (Rxingy deirirsHihs RatamgRlngatr Aldisd avidsrRstangacirrataion the
guiding means, Whismpaldsito & caddythperiatt inshamoliomegdneibf the Eigiuimn& E8alschematic

view of the liquid,3uRRIanARR IR IRNRNAPPINOL ARYIGE MER Y BARIGR. G 0 RidPrexample to
cultivate cells or tOJOEOdUCLﬁ a.5solution or.a USﬁegSSIOH In a close system. In the field of cell
iyes T

. | (
culture, the cells 5 BEBAIEVSEY B R} Of UG RBRE ML R SHBRHOPhe cells on
(nicro)carriéds ordavicchpthvivignspaadiofocthe padirtioa b dithetljesicaamuntdiiti¢o the invention.

Preferably, in thaggulie@0haRRIGRAIRRS S Q@B eNREINGARIS. IfeRSHTyRRieam the liquid
substance inlet oréﬁpstream g]e tubul?ﬁeq(kl [
makes

ream fhe tub idi&% Teansllto Séf e.rest.}ent%vith respect to a liquid
circulation flow (see arroF\)/v_s or contining i cetfg’ e f)%rhc% of aaél qﬁlﬁeaa&fl‘m?élev%tssel 28.
The confinement3%51htl’lt'ﬁ.=‘3<’,Vl'é'WZQ‘;"~;t Baviastgenpyedt prdourihewaionsin ipdstopthethqumdkubstance
circulation (mixing) deSfgdris, dudes tBaivoidipPosingiayepesively JTigh stragsgsHod:them or
preventing hlockag, e, LA IASHISISMEN'S. |1, e £a3s of adeacl g container 28
15for producing a suspehsion of particles, aggregates, powder, grant &d 2t itis advantageous to
place this type ofHRIEF iessbiaRERYE 3 8 heRsprRion e s somsidaiBlysion in the liquid

substance enterpgstirecticuiditbelgatding efalicwitidon ([ixipgivdevicdeadontdinhéaishizdnivention. In
the illustrated emp@w@@%af@g HaGh e hag &%Q&@%ﬁéﬁ%ﬁ&ﬂi&@&%&?&iﬂ?ﬁéﬁ%ﬁ §s a

medium reservoiy for er device. In the case of a culture devi f the culture type, the
liquid substance'&r SAPGEIG G A AN 208 iR R s BRI R IFISLSBHY r stirring the

culture medfum demdigooasecof a medium reservoir, since generally the packaged medium

commercially availablgyiPEREARTAS a buffer solution with a device which brings the solution in
rotation, 1.e. with just a common stirred bar, pH adjustment is really time consuming
and it very often occurs that too much acid or base is added because the measured
value of the pH is not the exact one that the solution presents. This is because the

30  solution is not immediately homogenous and this drawback generally leads to a

varying concentration due to acidic and base addition, reacting together to create a
salt modifying the osmolarity and osmolality and even the concentration of the
buffer solution. This is also prejudicial to the reproduction of experiments.
According to the invention, the rotary magnetic element in rotation creates a liquid

35  substance suction siphon in the said central area and expels the liquid substance



or bags does not comprise the required additives, the device 1 according to the 25 invention may
be used for homogenizing the medium contained in the pouch or bag 28 and the additives added
via a feeding connection 30. It is advantageous for the circulation device 1 to be directly integrated
in the pouch or bag 28 at the time of manufacture. The presence of this liquid substance circulation
(mixing) device ensures stirring of the medium and cés by the circulation of the medium within the
30culture pouch with a perfect sweeping of this latter. The liquid substance circulation (mixing)
device 1 according to the invention makes it possible to use an appreciably smaller driving system
requiring less mediskpidifitibhaktanesredly alrasiie sidvior dFErIh ob g BBIdHRE COfIYe medium in
this type of culturetdelvieads suchead,tiperfdting siitingnpatacdfythe WAVE(r) 35system.

Consequently the "q“'ﬁgﬁi@@%&?cﬁ%‘d@%@&@Pﬂf@ﬁ&ﬁ&'&%&a@%&%@ﬂﬂmn gmk?nU}e invention is

much less expensive than those generally used for culture pouches or bags 2 IR"addition,

since the driving $46&n 18 Hbﬂ%‘é‘f@%é?&.@%i ?%‘reé‘if‘%qlaﬁﬂlgmgt%f#éé”c IPRHAHE Bmixing)
devices 1, it s alsoaihramtagespessatithisaelmst siyrtenb dnith¢Heelh vé stth enitwt atlstnglés driving system
and several “qU'@e%{EﬁRaa'ﬂ&ﬁo%' éﬁ&i@ﬁ%@i@f&"ﬁgl xm%ﬁﬁq ﬁﬁeﬁ‘ﬁé’@ T‘P{Q@é‘ﬂg%the diverse
applications requ he I| ce circul cl 1 |s intended to be produced
as a disposable ((j%‘“ ARG ﬁ%rg%’r 8 18 8%%%8?5 glfl W?ear?‘iﬂ’ il iquid
substance circul 468 qmmpo%vf@@hlys lilmtbgfml‘édd ﬁftnephg@tmam@dtzeom meapree’hore

easier the prepasapasdi aphﬂfé@m GUIRRNSIBsEHIYRI QR et iRcabseaitdsipnoyidechwithin the
container. H’a %n]}alne cll etpeﬁ%{culﬁtlor& Qﬁc\;"ﬁ;eﬁl bﬁlwéboth ster efand n?tend%g for a

single-use oreovel? eﬁ)r contain fovided with a Solute amount which can be & ﬁny one of said
solute, the user ﬁslé,sjust%nﬂ%e%&éﬁ{a&?e?@@lm%ek@dTbewaéﬁe@%ﬂém668&@ or the like)
upon the driving syaisapesuscanpecta taadingeitbeinn theliquid substance circulation (mixing)

device 1 in order to avoid imposing excessively high stresses on them or preventing

blockage of the rotary magnetic element 8. In the case of a reactor or a container 28

15  for producing a suspension of particles, aggregates, powder, granules, etc., it is
advantageous to place this type of filter or membrane 29 in order to prevent the
particles in suspension in the liquid substance entering the liquid substance
circulation (mixing) device according to the invention.

In the illustrated embodiment, the pouch or bag 28 may be used as a culture

20 device or as a medium reservoir for another device. In the case of a culture device of
the culture pouch type, the liquid substance circulation (mixing) device 1 according
to the invention is used for stirring the culture medium. In the case of a medium
reservoir, since generally the packaged medium commercially available in pouches
or bags does not comprise the required additives, the device 1 according to the

25  invention may be used for homogenizing the medium contained in the pouch or bag
28 and the additives added via a feeding connection 30. It is advantageous for the
circulation device 1 to be directly integrated in the pouch or bag 28 at the time of
manufacture. The presence of this liquid substance circulation (mixing) device
ensures stirring of the medium and cells by the circulation of the medium within the

30  culture pouch with a perfect sweeping of this latter.

The liquid substance circulation (mixing) device 1 according to the invention
makes it possible to use an appreciably smaller driving system requiring less
mechanism than the devices generally provided for mobilizing the culture medium
in this type of culture devices, such as the tilting stirring plate of the WAVE®

35  system. Consequently the liquid substance circulation (mixing) device 1 according



one side to the water reservoir or feeding reservoir and on the other side to a connection 30
provided on the container.  As can be seen in figure 10, it can be advantageous that the flexible
bag or pouch 28 comprises a reservoir 32. 20In other applications, for example dialysis of a protein
in a buffer A against a buffer B, it is advantageous for the container 28 to comprise an internal
reservoir 32 comprising one part consisting of a diafy‘gfs'membrane having a suitable pore size
according to the size of the protein to be dialyzed. The internal reservoir 32 of the container 28
according to the invention must retain the protein to be dialyzed but 25not the buffer A.

Consequently, in"tHREAIESORAhRudidasScreartrsn thyeboscacnesrilirased fReCHBral reservoir 32,
a supplementarymaditésmttihes 38.in order to be able to place the sample to be dialyzed in the

internal reservoir. Singg fagiRoMAAENiFleRiA t!g@tgﬂmdp?&@ dRRPHP AN, R liquid
substance C|rculat|8 %%]IXI device 1 acc};{? ing %the Inventjon affords excellent 30circulation,
¥ Teist

this particular type ﬁt%f foen Tpg BhiARAd ¥%@%‘?ﬂ§ﬁy%§ﬂ?&’8§sﬂﬂ§dlalyss
time. In another faly, thedreesemeoirod2 ingte dideid oy somtaidiney calrlisrgdisubstincocarriers. For

example, in the f@idu@itﬁﬂlkﬁmﬁu@ d@\&e@@ﬂsm H@ﬁﬁ@&%&@&&ﬁ&ﬁ@@&?&%@lwre zone 32

which will be fed the s%e m nsfts,Sctgrglu ht l%o cw)((:llrJlIaBt <Pev1 hlse1|' ub%tance circulation
(mixing) device T cordlng tothe mvenf1 A ﬁﬁlé embrane '@nc?ts own can be

provided - 44 - foQ‘Bt‘éffﬁ|ﬁ?gatﬁ’é3%59mﬁWw’lﬁ@ﬁﬁf&éﬁiéﬂ’%@ﬂﬁ@h@@m tiesiagiition tube 31
allows for exampl@etIWhaochdaﬂamcsﬁbaﬁlﬂe&&@dhﬂatﬁsﬁ@ﬁﬁﬂﬁfg)W&h&eﬂﬁs A@g@dt&ﬂgﬁ@h@ly, the grille,

fiter or memprans AisReP oA 0L SRITEALAG IR NGRS PRACE AR IR0 I, container 18

and external to the reservoir 32 5and prevents the celfs from the enterln Bircutation device. In

this type of appliEaws, arbheidss Remisritds PRy idebitinotrecapiane cifdsiseatairstidh the internal
reservoir 32 in orddrtbe cicuigivthdeeettsl Biigebhdnegdnindtiarendad dodrsimpndkeirculation is

optimum, the mm@p%f%ﬁyaﬁw@@ Faditaa aﬁffﬁaas@u\eéeihﬁs{mkfﬂﬂcwwn%w&éofhe iLbe

30 can also serve Iﬁ?%%&? c the, medium with nutriment, a add re ulatlon substances. As

mentioned beforé™ QERTAARS B L B af)‘?é@?cfé"fmﬁlé A BBHLRYL th order to
monitor the gultullexiledrag terdelike) aQQhehnlﬂhmmmySmmentcanmctm&ghngh@dmdteed oxygen,

etc. In addition, RERWRIOMHLGAE MRS RERIEIFRAH S HuidhihleiHa shenkirmsprrtion which allows

an entry of a g 00 4,035 710 10 SMRAMSH e

As can be seen in figure 10, it can be advantageous that the flexible bag or
pouch 28 comprises a reservoir 32.

20 In other applications, for example dialysis of a protein in a buffer A against a
buffer B, it is advantageous for the container 28 to comprise an internal reservoir 32
comprising one part consisting of a dialysis membrane having a suitable pore size
according to the size of the protein to be dialyzed. The internal reservoir 32 of the
container 28 according to the invention must retain the protein to be dialyzed but

25 not the buffer A. Consequently, in this type of application, it is advantageous to
procure, at the internal reservoir 32, a supplementary addition tube 31 in order to be
able to place the sample to be dialyzed in the internal reservoir. Since the
homogenization of the liquid substance is maximum and the liquid substance
circulation (mixing) device 1 according to the invention affords excellent

30  circulation, this particular type of container 28 in this particular application
substantially reduces the dialysis time.

In another field, the reservoir 32 is provided for containing carriers and
microcarriers. For example, in the field of cell culture, the cells on (micro)carriers
can be confined in a culture zone 32 which will be fed by the swept medium

35  brought into circulation by the liquid substance circulation (mixing) device 1

according to the invention. A grille, filter or membrane (not shown) can be provided



1518. In the case when oxygen is fed, the oxygen will be stirred with the medium and the
dissolution of the oxygen in the culture medium will be increased. In addition, this stirring
significantly reduces the size of any bubbles present, which reduces any damage to the cells
through the stresses noimally generated by the bubbles. Figure 11 illustrates the upper portion 2a
of an alternative embodiment of the 20 liquid substariée circulation (mixing) device according to the
invention wherein the liquid substance inlet 4 is bored through the upper plate 3 under the guiding
means 5. Figure 12 illustrates the upper portion 2a of another alternative embodiment _ of the

liquid substance EFdalaiEIE (heserv)iHe thedHeaatdRsg Yol iy Entisrs asheqidtiemE e e hnti-vortex
means 6 without gludifpreranpletiglitnddationsittadiciyor salearuaiiesians ¢eite from above (a)

and one axial cuty(g) HIQUGILR RIANG 1ﬁ8”?iﬁ%@§lﬂ%€iﬁb‘"i%&% A5 ARYiGR) AL mbdng device adapted

for the "free positioning” emb dlmeﬁto present invention. In this embodiment, the mixing
device (1) is not fittEY | &w&h&.gz@%émeamﬁ%eﬁggt%ﬂéﬁaﬂ HEBRNR DB FPNSESA
positioning riechanipme aatddsceiibdearlibe inttmns peoificatmionegiadvantage of this version of

the mixing device is thg, limited é%@lgb AARiAE a3 S mwlrbﬁkmﬁlﬁﬁl%%samé Rppor welds.
This positioning mec an%rrn inclydes ext n5|on ar gb’a?pequped 4) which are
(A B8, “%%S

adapted to interat 788 ed]ilﬁtﬁl ber‘?gltgofé 8) perhaps in
the rigid contaunéwmn@mmmmemtﬂ@dm@@gpwmmnﬁagm@larel%p@é‘géla, the mixing

device (1) is posaimwchﬁ@tr@@énsa@wewwlﬁawmﬂ@ﬂﬁed&vqmé&ﬁb@mm@g@mume the
bag (28) a perh |n said rigid caontainer, V|e S are name chem cdu e fact
that the mgg)nets ?é%?’ sﬁomldd 1 bea\lns hIlénlenn igure &Q{ Si uel % %f/ugrsg Sggteé Under tﬁH]

extension arms (@@ﬂ%dﬁ@@@é WQH@W@M&?&%&@W%@%PEWW@% 93h - while it
should since it isregider the ddvieepiiimetdiefoch anpagetriarhndthdaardtiverthihptintking device

may be held in placefsids ihe0ag etaahionandhe (eLiNALR BRass beempAYLRer vacuum

and through the use of a pro ecfive cover as described_earlier in the specification.
the bottom portion which allows an entry of a liquid or a gas into the compartment

15  18. In the case when oxygen is fed, the oxygen will be stirred with the medium and
the dissolution of the oxygen in the culture medium will be increased. In addition,
this stirring significantly reduces the size of any bubbles present, which reduces any
damage to the cells through the stresses normally generated by the bubbles.

Figure 11 illustrates the upper portion 2a of an alternative embodiment of the

20  liquid substance circulation (mixing) device according to the invention wherein the
liquid substance inlet 4 is bored through the upper plate 3 under the guiding means
5.

Figure 12 illustrates the upper portion 2a of another alternative embodiment
of the liquid substance circulation (mixing) device according to the invention

25  comprising the anti-vortex means 6 without guiding means.

Figure 13 consists of two schematic views (one from above (a) and one axial
cut (b) through a plane comprising the axis of the device) of a mixing device
adapted for the “free positioning” embodiment of the present invention. In this
embodiment, the mixing device (1) is not fitted or otherwise welded to the bag.

30  Rather, the device comprises a positioning mechanism as described earlier in the
specification. The advantage of this version of the mixing device is the limited
welding to the bag, thus limiting risks of leakages for poor welds.

This positioning mechanism includes extension arms (33) equipped with
magnets (34) which are adapted to interact with corresponding magnets (35) located

35  outside of the bag (28), perhaps in the rigid container used to handle the flexible bag

(28). When the magnets are engaged, the mixing device (1) is positioned correctly



10An alternative form of positioning mechanism is illustrated in Figure 14 which also comprises two
schematic views (as defined above) of an embodiment of the invention. This mixing device is also
adapted for the "free positioning" embodiment of the present invention. This positioning mechanism
comprises three (3) tabs (37) which are fixed (e.g., welded) to the flexible bag (28). The
mechanism 15 can include two or more tabs. The geometry of the tabs (37) and the manner in
which the mixing device (1) is inserted in them allows the mixing device (1) to move to some extent
horizontally relative to the bag side wal 5(%1 8) before en agement with the driver (36). The limited

freedom to move' FEHN S HRSPFERdFe: 5?“1‘?{8 e {BF bad SRS BREaRYET 136), which

coupling occurs 2@itheonginthe magnetic forces exerted by the drlver on the impeller and vice

versa. Figures 15 andﬂ@ (Bl alsga é‘ﬁ&ﬁa%é&ﬁ@f@%@Mé@‘ﬂﬁ%t%e%ﬁ@?éﬂs@@)vﬁwmﬁ where the
axial plane for the ? tinf ure b% ag; f thro the ma ets |IIg}Strate a. rota%\?rg??getlc element
(8) intended to be’re %uvr%(sal fna 3 %8?&%5(031&48% SHitsd ﬁﬁgﬁ?%ﬁ’?ﬁ@ﬁ n. In this
embodiment alréBdlseberiveritDsapevetichmpdienémqBihievin théigoren! db a vikide(#lsbanddive to the
shape of an impelieR llﬂ@vliﬂgdemleegdﬁe tinerein and disposed symmetrically about its axis of

rotation, four (4) mag t?m(g‘l)l # Dy w@r{ﬁésdg-l e)ﬁ tﬂom#&jquo%t@eo?c ar onf ures "ar bgcause they
e

are embedded in the disc; the ong}él own to show their Iocation nl?ﬁernatweﬁy, one or more
such magnets cafsise thecheehatd dhsu thedasbinstheihaehiat heama apdesiasurmiBlades (38).
Alternatively, onéhorugiotiee siselofl prissctian bevesadddstivgd Ealidrahiragse(diadon.curved. In Fig.

16, he blads (35) ara surishiaJYsHAtE L GmpAdTERL Al offlan el RIEmsa in both

clockwise and counter-clockwise directions with idéntical performances. Figurés 17a to d relate to
two different emB"&‘é‘f&%ﬁﬁ?scweg‘?ﬁ&Yﬂﬁ‘ﬁ’@ﬂ&@%‘ﬁ%ﬁé?éclﬁfe“égﬁﬁ?é(ﬁ}f?éﬁ?ﬁg?ﬂ@]@ﬁmBfete
bottom surface (elirerersmdirdstnixidg devideigualss ddaptad dob thegfirmeqmsipnising’2 schematic

views as descrlteﬂbaagﬂe)t 'Hpﬁfé%%éérmifﬂ%ﬁt_ﬁ%w‘?ﬁl yithatsholimplaiesuiABlRdeHhe "frede y
Wl portions (195 MRS CHNURR ML i) E%% ﬁ&%@ﬁ%ﬁ@%ﬁ?@?& ying
on the bottbm oicﬂﬂeﬁfémlé’\’@ay mémﬂﬁ%ﬂ@m@ry tahgaohsd Shand foumsideniall portions,
one or more coul¢hfed tH¥iz@klng device (1) is inserted in them allows the mixing device (1) to
move to some extent horizontally relative to the bag side wall (28) before
engagement with the driver (36). The limited freedom to move permits the proper
positioning of the device for coupling to the driver (36), which coupling occurs
20  through the magnetic forces exerted by the driver on the impeller and vice versa.
Figures 15 and 16 (both also comprising 2 schematic views as defined above,
but where the axial plane for the cut in figure (b) passes through the magnets)
illustrate a rotary magnetic element (8) intended to be retained in a device according
to another embodiment of the invention. In this embodiment, already described
25  above, the element (8) is in the form of a disc (alternative to the shape of an
impeller) having embedded therein and disposed symmetrically about its axis of
rotation, four (4) magnets (11). Again, magnets (11) should not appear on figures
“a” because they are embedded in the disc; they are only shown to show their
location. Alternatively, one or more such magnets can be used. This disc has
30  portions in relief in the shape of four (4) blades (38). Alternatively, one or more
such blades can be used. In Fig. 15, the blades (38) are curved. In Fig. 16, the
blades (38) are straight. This latter embodiment allows rotation of the element in
both clockwise and counter-clockwise directions with identical performances.
Figures 17a to d relate to two different embodiments of the mixing device

35  where the compartment has no complete bottom surface (bell embodiment).



The portions define slots (20) between them. In the case of one portion, the slot would be located
on one position on the portion. In this mixing device, the medium to be agitated is sucked in
through inlet openings (4) and is propelled 10outside the device through the slots (20) all through
the centrifugal effect generated by rotary magnetic element (8) rotating within the compartment of
the device. In this embodiment, the element rotates dtbut a protrusion (13) extending from the top
wall (2a) of the mixer. The element (8) is retained on the protrusion (13) by connection means (22).
Alternatively, the element can be a magnetic stir bar or_15 other magnetic agitator that sits on the
surface of the flexible BAZEHE dtRedonhtasaby coRBriigcRshismtiedite e gt fsedbaiAbIs Itioning
means including hbtitretcte nsiingadevic¢3didand tsidae plaBr Juitabladaltheridite: odishimght of the

device of the present ivaRfop-dlustiated BB e vide AR ohiB Al Ripulantaihg device of
Figures 17a and 17b. However, 20in this embodiment, a foundactl(lén disc (lﬁés provided below the

side wall portionS 4oy ﬁ?énr‘?ﬁﬁi?%)d@g 8 ()Y PhR S IREBRedEE (ISR e LY Eikbed in a
circle and itsSsurfal®® axtaeadylymgadothe thestonsidéthealleaitied agdle wsilopontiohkhtougietioutside walll

of the side wall pggtiRRshtwarhaygadMhabaxtendsaisw caminaigsdaside or outside of this
region to assist in creaﬂqeg a oug)l('ig se to(%i 25 surface ofhtltmﬁbag. ;I)'the foun atiorp1 disc can be

. . Orti0 ne sipts between CIm. C one 100, t "
shaped in a variety of way sucﬁ as cwcuPar, Square or o% erwise, Ma always WiEh'8™hofe" in the

middle thereof belohwpieldRedospirstatiomopenisl e dit peytionpbsibisamgiressrisardhot used with
this device, the fonsiiatian sisgieasdie wskedds hawigaeaIéoopelthiieaixing gasferedl) to a

continer syjace, HEDERINS RETIEE SRRREITAN ASRIEHL LRGP RpiEsse pesiioning

and the "free aligning” versions of thisinvention. e’ ise location® embodiment is illustrated
in Figure 17e, wHerE Y MRERGEEFRSTABrelbnm i hg somprtneadidiasie ity (28) retained
in a rigid containéri{28ihotimentettic slonade loedwe ebotiter fourdstin (1 djsox @iilmgditde thagof28).

35Figure 18 illustfates yasiaus @E%rﬂ??W%l@ﬁ?&ﬁ‘?@?sﬂ%?a%é&%ﬂﬁ@?ﬁﬁlh@%iﬂ%ﬁ £39) of a mixing

device suitable for the present invention. Each side wall portion -47 - (19) includes a section (when
oo TS

viewed in a planEPREAHP B AR B0 ST YR BE RS GRS SRRBEIRHHRI®Es deflecting
means to alier thethesmeginiiboegiatoofiiguits as thexitdasiotd (R0fleTive dhgpeoiniadetainengles

(18a) and half megpaadk3b)iasHeags @&ﬂ%{é@\@ﬂﬂbﬁbﬁﬁaﬂﬁg HEEINRRYAHREbsihaRg it provide
for the 5deflection me@@?%ﬁi‘%%@{?\ﬂ side wall portion designs are illustrated in Figures 18d to
afl

18i. These geom%ﬁllsé ave Irr common the fact that they include deflecting means either by the
shape/thickness of thelhatligaraiesehedimgny of Saeeevigtyidhel oesp it sacerhdustiatehive an
excrescence (likgiglvadfig) integrail qnowldesdimitc sridevak ppRigNss(iga 48 bl §ilokigere 18¢c
shows an 13 empodime here the deflection, means. are formed from the wall of the slots (20)
which are forme a%@ﬁ%ﬁé@?nté%%gﬁ%%egﬁ%gc all. TP {R?fsldggine%%%%%%ﬁlﬁ%m i€ ?(lﬁggsd to deflect

away from the n&HhAfBEREHAL MG -dlisteundatioa et (ke i prefgrably shaped in a

circle and its surface extends from about the inside wall of the side wall portions to
the outside wall of the side wall portions. It can have a rim that extends a few
centimetres inside or outside of this region to assist in creating a coupling seal to the

25  surface of the bag. The foundation disc can be shaped in a variety of ways such as
circular, square or otherwise, but always with a “hole” in the middle thereof below
the area of rotation of the element (8). If positioning means are not used with this
device, the foundation disc can be used as a surface to weld the mixing device (1) to
a container surface. Hence this particular embodiment is adapted for both the

30  “precise positioning” and the “free aligning” versions of this invention.

The “precise location” embodiment is illustrated in Figure 17e, where the
mixing device (1) is shown as being welded to a flexible bag (28) retained in a rigid
container (28”). The weld is made between the foundation disc (1°) and the bag
(28).

35 Figure 18 illustrates various alternative embodiments of the side wall portions

(19) of a mixing device suitable for the present invention. Each side wall portion



Figures 18j to 18m show still further embodiments of deflecting means, 15 namely: fig. 18j and
18k: external baffles (i.e. not integrated to the wall portions of the mixing device but to the flexible
bag, which is not shown) located in the outlet flow and which are curved  fig. 181. half moons but
which are offset so that the inner section of the mixing 20device is no longer circular  fig. 18m:
external baffles located in the outlet flow but which are Straight and distributed evenly
approximately at the middle of each side wall portion ~ While the former drawings are related to
embodiments of mixing devices with radial outflow directions (where the liquid flows out of the
device through its!SidBBsiEaRssoinn Erisadinupidvt Pl eadlchindee kotsiast hecnisnatic axial
cuts) show axial detiet)dirigdetichsptiieatitcid doweig alisthreumg hopdip ey ahpainfoanptap gurface of

the device). F'guﬁ‘a[&%s%'ﬂ%é aetgf@b?dm@_gﬁagemﬁama@aﬁaq%}ég wiih anaal ssntasgylet and
axial peripheral qutlets %sﬁe a rowsgr and having an internal bafile (39). Figure 19b shows the same
embodiment wit%ﬁgﬁ“aﬁﬁ Féirﬁ%ﬂ“f?a 14239 ]I—Hfdﬁgg PRy HEHSIARCS AEPENS IRt as Figure 19a
but with guiding deéradotbinapetrdanoos tkeirislety il gredoa thvei ey ticallhstior diithégdesice. Figure
19d shows the saguac8hadiBe BtaHEWEDAUIRATEBRSHADMAReMIHRLS isdigitubes prolonging
said outlets and e eséfonrmln tggiﬁléllall) oH{[fIg}\{\Z/1 d'}ﬁ?gl&%ﬁ in g glal @utflr(%ivv dlrtecﬁc%?s. 1-848 -

Figure 20 shows a roﬁe§ that &an be used in a{)e‘preuse oCation - eRBodimEnt m é%bp@r&otion with

an intermediate fréfhandéomy dhrefpitibecthen e es orrescepeadlconhsidmdntagsally (40)
supporting a driveotif Sattonedengigiciiedady. 23ikeess)(4liyintersdeddadell on the floor; at least

one f°'dab'ﬁ)_fo0%(&%%%%%&%%%&&&1%@9 RiEIRMHe RO D REIRISIHE Agendaged
from a container (like the one shown in figures Zan Z%San whic _%’Y&s Bac wﬁen the trolley is
engaged with th&BHARETBFYas SDRHECOHEFLAR B Rl 2vthisernhedinme Hard ever in
contact with the f@febrobisflace airle fonothendhealaibtafientibfioe @) ke dhehotkanhéigike 21 when
the trolley is enggggdwith the container.
Figures 18j to 18m show still further embodiments of deflecting means,
15  namely:
e fig. 18j and 18k: external baffles (i.e. not integrated to the wall portions of the
mixing device but to the flexible bag, which is not shown) located in the outlet
flow and which are curved
¢ fig. 181: half moons but which are offset so that the inner section of the mixing
20 device is no longer circular
e fig. 18m: external baffles located in the outlet flow but which are straight and
distributed evenly approximately at the middle of each side wall portion
While the former drawings are related to embodiments of mixing devices with
radial outflow directions (where the liquid flows out of the device through its side
25  walls), the embodiments of Figure 19 (which consists in schematic axial cuts) show
axial outlet directions (the liquid flowing out through peripheral points on top
surface of the device). Figure 19a shows an embodiment of the mixing device with
an axial central inlet and axial peripheral outlets (see arrows) and having an internal
baffle (39). Figure 19b shows the same embodiment without an internal baffle.
30  Figure 19¢ shows the same embodiment as Figure 19a but with guiding means (5)
upstream of the inlet to increase the vertical action of the device. Figure 19d shows
the same embodiment but with guiding tubes (40) at the outlets, said tubes
prolonging said outlets and transforming the axial outflow directions in radial

outflow directions.



At the end close to wheels (41) rolling on the floor, the trolley comprises a handle (46) in order to
be able to move it easily. At the same end, it also comprises a support (57) for the controller of the
driver and hanging means for hanging said 15end of the trolley to the container in order to put and
keep the driver at its right location against the bottom of the container. These hanging means
comprise hooks (47) collaborating with springs (48)- 48 The intermediate frame (45) shown in
figures 21 to 23 comprises a guiding rail comprising a bottom plate (49) and 2 side plates (49'). In
figure 21, the rail is 20shown straight (because this figure is schematic) but in fact, it is inclined as
shown in figures 22 arfdi@ze IDihouriep ey habgadiseerediin 2 TBracing lesions 5T)démsBbrating
with matching hoigsapéhgitioties andhehmedtclihenotey hediaipibiarae idhyatiigure Z3also
comprises a Co%mfhgﬁ% for tubing security which can be closed by folding back movable
plate (52) and 4 hollow Upward extensions 25(53) designed to receive the feet (54) of the rigid
container (55) pictufeRPHY i SPpatipgrslsiver G9partment (51) and movable plate (52) are not
present in thg frameshevendrfihaiesi 2antds (Aheseripdresrshow thedlivatley of figure 20 and

another intermediatg L35 {4R) MROKTRE @Q)%ffﬂgda%@él' [eh) PR GRS ShiMa B S Rechematic
view and in a view from E)ov.e, with tf]’ed%o_ntalner in ﬁﬁha m,(i.e. shown a[?/\f tranz%are t item,
which is generally i 0 Ehdes RUCHHHECRAROHARIS (65 LB ot S Etainer
(55) - which rests w#th) aadeducb4pigs taskhwibon tbsteribipnsqEaReedneintholkonfsimes:(@8) which is a
standard one, into whigd dhRcaiateimnBe oay direaty{itaassirih e keteeaectigtikesyitherkolley is
shown in a osition guch (af the driven (30)is afiapracise. IoRaten rlaue fa heconiainer. which
is underneath its bottom and -49 - substan |a€ily inthe centre of It 1t IS eptthére Tanks 10 the

locking castors (50)REolRy Feeigirsdritin e SABIRHISY of the hooks (47) and springs (48). As can
be seen on these figurgsthhentbidiakle whédd 2% hasitamendhefoaiiahé thak passedtheabeam (55')

ofthe container iy oes e Al BARNOR R 1ash AL RUCILDEog 8T b AR applies fo

wheels (4 1). Figure 24 shows schematic view rigid container, with (24a and. b) or without (24c

and d) wheels (G554RIT<SALEUVBR RREP ISt dhe i verans Jamsinsdnernsiantan@ag stid c) or with
a frame in "13" shaleof2kdtendie ydfoa e wongimsentiaraftthendavekdgoihb tiverap e egid of the "U",
and hence avoidige,{R,PaSsinst the bottom of the container. These hanging means comprise hooks
(47) collaborating with springs (48).
The intermediate frame (45) shown in figures 21 to 23 comprises a guiding
rail comprising a bottom plate (49) and 2 side plates (49°). In figure 21, the rail is
20 shown straight (because this figure is schematic) but in fact, it is inclined as shown
in figures 22 and 23. This guiding rail is equipped with 2 locking castors (50)
collaborating with matching holes on the trolley (not shown). The intermediate
frame (45) of figure 7 also comprises a compartment (51) for tubing security which
can be closed by folding back movable plate (52) and 4 hollow upward extensions
25  (53) designed to receive the feet (54) of the rigid container (55) pictured in figures
22 and 23.
Compartment (51) and movable plate (52) are not present in the frame shown
in figures 22 and 23. These figures show the trolley of figure 20 and another
intermediate frame (45) mounted on the rigid container (55) respectively in a
30  schematic view and in a view from above, with the container in phantom (i.e. shown
as a transparent item, which is generally not the case). As can be seen, frame (45) is
inserted between said container (55) - which rests with its feet (54) in the hollow
extensions (53) — and a roller plate (56) which is a standard one, into which the
container (55) directly fits as well.
35 In these figures, the trolley is shown in a position such that the driver (36) is

at a precise location relative to the container, which is underneath its bottom and



10 underneath the beam (55') formed by the frame.  Although the preferred embodiments of the
invention have been disclosed for illustrative purpose, those skilled in the art will appreciate that
various modifications, additions or substitutions are possible, without departing from the scope and
spirit of the invention as disclosed in the accompanying claims. -50- CLAIMS 1. Flexible
mixing bag equipped -with a liquid substance circulatig (mixing) device comprising a rotary
magnetic element located in a compartment delimited by a wall, said mixing device further
comprising: - at least one quuid inlet located in the central area of the wall; and - at least one liquid

outlet located in a g% her oft e ng ﬁ %grmg;@qgtﬁg%ﬂm&%l@lmob\Maereln the

mixing device is wél GRORIE e%f’& & mlxm ag according to clai further gomprising a
positioning mechaﬁlsﬂwn@p@s‘;ﬁﬁéﬂﬁ&ﬁdsrﬁfaﬂﬁtafﬁﬂhé%ﬁil?ﬁ)&é@lé@‘a?lvé @Focg&lon When the bag
is inserted inside qHéggotleQ[ﬁam@rf@m{um@e@bv\(nh)almagmet@dn\ﬁéireablbascpdwé thebeatary magnetic
element, the mix'”& V'Fﬁlbe'” SRl m%%tﬁ?‘]é {Rside @&P@&Wﬂ}h%ﬂ&&%&&@&umas walls.
4. Flexible mixing bag accordi o anyone of the preceding claims, wherein the wall the wall
defining the cémpﬂﬂm&wﬁhﬁ@%ﬁ Hbt’t’(g%r?léd%?ce 5. Flexible mixing bag according to any of
claims 1 to 3, wherein theswalRdefiningsthe matpdementhisdc butoar suitacé aned\Wherein the
rotary magnetlc eI(-gV {M ng %ﬁdﬂ&?M%@yrﬁ@ﬁ%@d@wa}}sﬁﬁ@SQGa% pacedihadottom

IX

surface. ing hag according to of cl 1to 4 here Qﬁmﬂodeflmng the
compartment has Q%ﬁ%ﬁ‘ﬁﬁ’féa%'i}\ﬁ@r% Kt arglfg%? fnagn Sthc: elérﬁgﬁ{l é(r)}%ates around a central

axis which is fixed iaseaiopart e thevtogadhe open andasdisicsUnidrbhsasEACH IR B aim 5 or
6, wherein thporotq;ml%lﬁﬂsﬁ@gggg@ggrtpf@iﬁ@[g@ftﬁwﬁrﬁmy element and is provided with means
D o O T imsis O ey le mixine oaa Aaserdiea g anyone

of claims | to 7, wherein ura ty of outlet openings and wherein the outlet

flow directions are iltnstiplarepwhich.ihestherkied aldiorpedarareaiar (B3hersitional axis of the
rotary magnetic elemagiHeations hddigsiie mixnegnhag eacqringlo wityoreclataigpsondig, wherein

the scope and spirit of the invention as disclosed in the accompanying claims.



-51- mixing device comprises an opening for bubbling gas inside of it and an internal baffle around

the rotating element. 10. Flexible mixing bag &gcording to anyone of claims 1 to 9 said flexible
bag including baffles external to the mixing device but located close to its outlet opening(s) in order
to guide the liquid flow. 11. Flexible mixing bag according to anyone of claims Ito 10 said

flexible bag comprising at least 2 facing walls on one of which the liquid substance circulation
device is located, the other facing wall compri¢irjg A EMES having a cavity matching the external
shape of the mixing device. 12. Flexible mixing bag according to claim 1, wherein the mixing
device (1) comprises at least a bottom surface, and a rotary magnetic element (8) for rotating
around a central axis extending vertically from a bottom plate (14), being optionally the same as the

bottom surface O1f thgfl container (28), pravided fa,be, driven Ry.a.drivegigxigrnal to the container

(28), said device (1) ﬁ.ry‘tlﬁeern&%?%pns?n a 88mpartmerit (18) delimited by; an upper portion (3),

provided (‘4\’!3?19;[}@%%&%!&%%@@& gneAc0ttam:partianiaad - a plurality of side wall portions
(19a, 19b, 19c, 19d) extending vertically from the bottom portion, each side wall portion being
separateddrgmeach ehenside aedlipertionibyadeoistétshet ¢20praing each outlet slot (20) and
each side wall portion (19a, 19b, 19e, 19d) being respectively disposed symmetrically to other
outlet slots:( 28y tortheigth&caieieiwas ﬁ@?fﬁ%ﬁf@%}lﬁﬁ?lﬁ%fﬂ 19d). 13. Flexible mixing bag
according to claim 1, wherein the liquid subst?an? circu ior\bcﬁavice (I) comprises at least a bottom

surface, afbllgAPbtaly IHAGARHR EHHE 18BN Fotating Arol

ating Around a central axis extending vertically

from a bottom plgte (4), beind enfionally i same A (bebatiam surface of the container (26),
provided to be driven By a motor external to the container (28), said device (1) further comprising a

compartmgpt- (18 Aelinited.bysg an upper plate (3), provided with an inlet (4) in the central area, -
said bottom plate (14) and -52- - a peripheral wall (19) extending vertically from the bottom plate
and comprising & plutiahitylofside bl kpondorest¢dam biwiios coggyisech side wall portion (19a,
19b, 19c, |1 9d) being separated from each other side wall portion by an autlet slot (20), and each
outlet slotq 2Oy HA BRFRCERISTR AIRSSHITE BAIYB YR 18 DERG F lﬁeenc{?\%(ii? isposed

symmetrically 15 oifier aullel siols (20) and g dhe, e sidc wall parion (193 d9b, 19¢, 190).

14. Flexibie i§(lﬁg 1:%&9 according to cldim 12 or 13, wherein said compartment (18) has a
substantially, Gircular inieynal SresssartionNeiwhgrein eashi dewall partibm(t@ahd bhy $9bo19d)
presents gegggyggg%tgggﬁygace (21a, 21b, 21c, 2Id). 15. Flexible mixing bag according to
any of claims12 to 14, wherein said rotary magnetic element (8) comprises a central hole (9)
provided for receivinglaxbearingrelementof@Oeprovisient of thammstadsien (1B). terstits wall
perpendicularly from said bottom plate (14). 16. Flexible mixing bag according to claim 15, wherein
said rotaryhraghedtit BrarismorSRrEsIiaeETRY PBYMAIIERt magnets (11) connected

Sym:nleglcla"ygat g a Cplesig)?eolin?(irrpgegalg rycp(g)rg{r?gn tg %}‘lysca)‘}d c[‘al%@‘f”E‘opé),r%&éi‘x?)h%omn§&@ﬂi§glqle
centra Oc?)rgxp)a’rtment has a bottom surface and wherein the rotary magnetic element rotates around a central

axis which is fixed on or part of the bottom surface.

6. Flexible mixing bag according to any of claims 1 to 4, wherein the wall
defining the compartment has a top surface and wherein the rotary magnetic
element rotates around a central axis which is fixed on or part of the top surface,

7. Flexible mixing bag according to claim 5 or 6, wherein the rotation
axis is inserted into a hole of the rotary element and is provided with means
preventing decoupling of said element from its axis.

8. Flexible mixing bag according to anyone of claims 1 to 7, wherein the

mixing device has a plurality of outlet openings and wherein the outlet flow

directions are in a plane which is either parallel or perpendicular to the rotational axis

of the rotary magnetic element.

9. Flexible mixing bag according to anyone of claims 1 to 8, wherein the



17. Flexible mixing bag according to claim 15 or 16, wherein said rotary magnetic element (8)
comprises an outer surface of a first polymer hawﬁé ‘self lubricating properties and being resistant
to abrasion and wherein said bearing clement (10) is made of a second polymer having good wear
resistance properties, said first and second polymers forming a couple having a hard partner and a
soft partheri, qevi GIEXIRLE MixiogRAgAceoding. (0 e dpim i ¥hesein each said first and
second polymer is chosen in the group consisting of polytetrafluomethylene, polyoxymethylene,
high densiffiqatyeinenaapolyimigde, polyetheretherketone and ultra high molecular weight
polyethylene. 19. Flexible mixing bag according to claim 17 or 18, wherein the couple of
polymers is polyethtretherkatenesanctaiiraghiiginmotedutivwsdigh? polyethylene, -53-  said
polyetheretherketone beln the hard partner and said ultra high maolecular weight polyethylene
being th& i o%gasludin g?ﬁ)fﬂ?ﬁé% B‘i’éa}ﬁ?%ﬁfg"ﬂéﬁ‘tagﬁ‘éi?&h‘ﬁ%%Caalﬁ%‘ﬁéeé‘f Efaims 1 to 19, further
comprisi L(Thgcwdlnglrpsge}rpgrg@ upstﬁeqﬁg ft eqllngd inlet of the liquid substance circulation device.
21. Flex% e m&lng ag according to anyo clalms 1 to 20, further comprising anti-vortex means
(6). 22. FlexibladnbiingiRag aecaidineh oy, eh £ 3o dsto @ lowherminshoterahthsing at
compartagns is, SPGB HalE whictZBe lRXNEHIMKING PaFAF ALYIRGi {9.cIRMN 22 .oBergindhe
rotary magietic slement arcupiss atleast 1 atheeightbetueen thedatiom and the top the

compartment (substantially in the centre of both), but not more than 3/4 of said height. 24.
Flexible mixing Inagriacitos diing it elainacd2ing 23, adnare] naiecniadhl misefiniegith & Igarmppdiveent is
discontinsseuis i@ compisema sustantigiy: faditarwierethergigniyoisiaecsieiiopanirg(@iand a
side wall yhene there Pphydsiqne O utist RReNIEIRally theSnidexiblevaisingbagAscoriogdmgiaim
24, whered) the,sideawallis subsianfiallyRerPeadicalas tentheRatiem(ef)heRagevice @$-iigidle

mixing bag,arcAriNg 1 &laiB2fsPhdmidingyein the outlet openings preferably are in the shape of
vertical slots which extend substantlally over the entire height of the side wall, 27. Flexible

mixing bag apperpimgoto(anyrofidiaimish24: il 264 whelie icethel atgtlet openings occupy less than 40%
of the side wall. 28. Flexible mixing bag according to any of claims 1 to 27, wherein: said bag
is parallefohotianspagsion swlthat its bottom comprises a small and a large median; the mixing device

comprises an even number of identical side wall portions -5
PrIse a plurality o? sgile wal? portions (19a, 19D, 9cp 19(8 extencf{ng vertically from the bottom portion,

each side wall portion being separated from each other side wall portion by an outlet slot (20), and
each outlet slot (20) and each side wall portion (19a, 19b, 19¢, 19d) being respectively disposed
symmetrically to other outlet slots (20) and to the other side wall portion (19a, 19b, 19¢, 19d).

13. Flexible mixing bag according to claim 1, wherein the liquid substance
circulation device (1) comprises at least a bottom surface, and a rotary magnetic
element (8) for rotating around a central axis extending vertically from a bottom
plate (14), being optionally the same as the bottom surface of the container (28),
provided to be driven by a motor external to the container (28),

said device (1) further comprising a compartment (18) delimited by:

- an upper plate (3), provided with an inlet (4) in the central area,

- said bottom plate (14) and



separated by the same even number of identical slots; and the device is positioned in the bag in a
way such that two of said portions arc traversed imthe middle by the small median of thc bag

bottom. 29. Flexible mixing bag according to any of claims | to 28, wherein the design of the liquid
substance circulation device is adapted in order that when the rotary magnetic element rotates at a

speed of about 1000:spip, %W%}%ﬁ&hﬁ%ﬁ%ﬁt&@ﬂ%ﬁ{ is-apasraeddnside hscegpariaegt. 30.

Mlxmg_ o!ew.ce Soltug‘rijﬁ)el %v];w %?%QQSL{?@Q l@@} 6&'9%}3%901?}%9% QJQQ Qr@(g}*y (@5&'@59,51@&,01 '9?(%’ being

comprising. a E%é%%ﬁé@T%Er?tégcﬁ"é@e‘?”ﬁég%éﬁ%gn%n i &a@ﬁ& gdebpytasoy a walle: ablgass one
£a ffa2

liquid inlet opening lo in a central area of : - at least one ligui I ted in
dg side _al? Ortl @ﬁh%%ﬁ VY bemg re?sglect efg;gglp%yé&eéy%}ggQMIlgqg

a peripheral aré3 ot the wall“inf™ der eans % t substanti e natural rotafional
flow path of theom‘fﬂﬁi‘tg?}iﬁ%bs th Sr&(tfllgi tgﬁce)((a)nl(ralrgs.1 v iQPnraoﬁeEwéé actora’lrlltggt)o claim 30, said
device comprising a plurality of identical outlet openings located on a side portion of the wall,
wherein deflecting means are associated with one or more of the outlet openings, 32. Mixing
device according.to clpigiBi nhgseinsthe siegnodismabtbel yathhamaniéxternal surface which,
when viewed in radial sections through the outlet opening(s), is not circular and/or comprises
portionsdemeiehe88(IMixing desiertiabrondirler toteraihtdss whierein said side portion of the wall
includes a plurality of side wall portions separated by outlet -55- slots. 34. Mif(ing device according

to claim 8% VkarasasHisds de hRaTtpartioas it hde R EbRVEREAEPRETSEIHERE, 35. Mixing device

a'ccordin%gacelj 'H'pa?, a %reziﬁ the side portion of the wall has an external surface which, when
viewed iR racial sections h?ou&h the outlet opening(s), is circular but said side portion of the wall

has 15. Flexible mixing bag according to any of claims 12 to 14, wherein said
rotary magnetic element (8) comprises a central hole (9) provided for receiving a
bearing element (10) provided on a protrusion (13) extending perpendicularly from
said bottom plate (14).
16. Flexible mixing bag according to claim 15, wherein said rotary
magnetic element (8) comprises two permanent magnets (11) connected

symmetrically at each side of a medium portion (12), said medium portion (12) comprising
said central hole (9),

17. Flexible mixing bag according to claim 15 or 16, wherein said rotary
magnetic element (8) comprises an outer surface of a first polymer having self
lubricating properties and being resistant to abrasion and wherein said bearing
clement (10) is made of a second polymer having good wear resistance properties,

said first and second polymers forming a couple having a hard partner and a soft
partner.

18. Flexible mixing bag according to the claim 17, wherein each said first and
second polymer is chosen in the group consisting of polytetrafluomethylene,
polyoxymethylene, high density polyethylene, polyamide, polyetheretherketone

and ultra high molecular weight polyethylene.

19. Flexible mixing bag according to claim 17 or 18, wherein the couple of polymers is
polyetheretherketone and ultra high molecular weight polyethylene,



a ratio e/d (where e is the thickness of the wall and d is the diameter of the opening when it is
circular or the width of the opening if it is a slot) of afleast 1. 36. Mixing device according to
any of claims 30 to 32, wherein the deflecting means are parts integrally moulded with the wall or
fixed to it. 37. Mixing device according to any of claims 30 to 32, wherein the deflecting means are
separate from the wall and are located in a path of the outlet flow. 38. Mixing container
equipped with mixing device according to any of claims 30 to 37. 39. Use of the flexible mixing
bag according teaanyeneaéetaims:dnto thereé sirixingreantatnesiaceatdngHotbiejuacediggclaim
for mixing pharmacesdisatisolutionsnd suspensions preferably in a sterile environment. 40.
Mixing system comprising: - the flexible mixing bag of claims 1 to 29; - a rigid support for said bag;

and - a magnetietdrivexditaptets badricectiangleviogone sdiddag) ! to 19, further
comprising guiding means (5) upstream of the liquid inlet of the liquid substance circulation device.

21.  Flexible mixing bag according to anyone of claims 1 to 20, further comprising anti-
vortex means (6).

22. Flexible mixing bag according to any of claims 1 to 21, wherein the top
of the compartment is substantially flat.

23. Flexible mixing bag according to claim 22, wherein the rotary magnetic element occupies
at least 1/4 of the height between the bottom and the top the compartment (substantially in the centre
of both), but not more than 3/4 of said

height.

24. Flexible mixing bag according to claim 22 or 23, wherein the wall 15 defining the
compartment is discontinuous and comprises a substantially fiat top where there only is/are inlet
opening(s) and a side wall where there only is/are

outlet opening(s).
25. Flexible mixing bag according to claim 24, wherein the side wall is
substantially perpendicular to the bottom of the bag.

26. Flexible mixing bag according to claim 24 or 25 , wherein the outlet openings preferably
are in the shape of vertical slots which extend substantially over the entire height of the side wall,

27. Flexible mixing bag according to any of claims 24 to 26, wherein the outlet openings
occupy less than 40% of the side wall.

28. Flexible mixing bag according to any of claims 1 to 27, wherein:
- said bag is parallelpiped-shaped so that its bottom comprises a small and a large
median;

- the mixing device comprises an even number of identical side wall portions
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separated by the same even number of identical slots; and

- the device is positioned in the bag in a way such that two of said
portions are traversed in the middle by the small median of the bag

bottom.

29. Flexible mixing bag according to any of claims 1 to 28, wherein

the design of the liquid substance circulation device is adapted in order that
when

the rotary magnetic element rotates at a speed of about 1000 rpm, a pressure
of at least 10 mbar is generated inside the compartment.

30. Mixing device suitable for being used in a flexible bag

according to any of claims 1 to 29, comprising:

- a rotary magnetic element located in a compartment delimited by a

wall;

- at least one liquid inlet opening located in a central area of the wall;

- at least one liquid outlet opening located in a peripheral area of the wall; ind
- deflecting means that substantially alter the natural rotational flow path of
the liquid exiting the outlet opening.

31. Mixing device according to claim 30, said device

comprising a plurality of identical outlet openings located on a side portion
of the wall, wherein deflecting means are associated with one or more of the
outlet openings,

32. Mixing device according to claim 31, wherein the side portion of

the wall has an external surface which, when viewed in radial sections through
the outlet opening(s), is not circular and/or comprises portions in relief.

33. Mixing device according to claim 32, wherein said side portion

of the wall includes a plurality of side wall portions separated by outlet
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slots.

34. Mixing device according to claim 33, wherein said side wall
portions include a convex external surface,

35. Mixing device according to claim 31, wherein the side portion

of the wall has an external surface which, when viewed in radial sections
through the outlet opening(s), is circular but said side portion of the wall has

a ratio e/d (where e is the thickness of the wall and d is the diameter of the opening when it is circular
or the width of the opening if it is a slot) of at least 1.

36. Mixing device according to any of claims 30 to 32, wherein
the deflecting means are parts integrally moulded with the wall or fixed
to it.

37. Mixing device according to any of claims 30 to 32, wherein the deflecting means are
separate from the wall and are located in a path of the outlet flow.

38. Mixing container equipped with mixing device according to any
of claims 30 to 37.

39. Use of the flexible mixing bag according to anyone of claims 1
to 29 or of a mixing container according to the preceding claim for mixing
pharmaceutical solutions and suspensions preferably in a sterile
environment.

40. Mixing system comprising:
- the flexible mixing bag of claims 1 to 29;
- arigid support for said bag; and

- a magnetic driver adapted to drive the device in said bag.





