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Bl OPROCESS CONTAI NER M XI NG DEVI CE AND METHOD OF USE THERECE MAEke®UND OF
-THE INVENTION 1. Field of the invention The present invention relates to
the field BOWHY ‘cont ai ners of fluids, most often at PCBEE2008MI34S qui d.
More specifically, the device and nethod of the invention concern
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use di spos facturi nts versus: stainless steel tanks and

pi pi ng. cﬂgkfggﬁgﬁﬁﬁﬁﬁiﬁ?ﬂﬁ%ﬁﬁﬁﬁﬁﬁg’ ssing containers (BPCs). Conventional
manuf acturing, mxing and/or stirring devices have been used in this type of
industry for ajconsiganablif ipehtied of tine. In one type of system the
various ingredients or conponents are introduced into a typical glass

beaker. When a | arge scale production is regui_rled, the gl ass beaker nay be
repl aced by a |Tegeesaptiaveniign raateniorks figdd ol enting cantaing wf finidsl messsel t hat
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m xi ng and/cohceh tispbdablel seatedredtiained.anl RaricuselevieySaRl Brocedses fb hixiigy device is
generally inserted through the upper, open face of the container and

power ed fr Jh¢ eantes el source. Additionally, reuse of the conventional.
systemrequires significant cleaning and sterilization processes to ensure
the absence of @desiﬁégagéidﬁq}f%é@gﬁcdh@roverrents to the traditional beaker
or industrial vat mxing systens |nclude those described in U S. Patent No.
95,330, No. 5, 941,635 No. 6,076,457, and No. 6,190,913, each of which is
¥ef ei n i ncor por dihediopharmaiceniéqat process industenhdsreey movinggowarddechRolBZies WO

200. 4/ 02867&&%@&&8&%@1‘%%&%&%&%@ components versus stainless steel tanks and piping.

One key component is bioprocessing containers (BPCs). Conventional

manufacturing, mixing and/or stirring devices have been used in this type of industry
for a considerable period of time. In one type of system, the various ingredients or

' components are infroduced into a typical glass beaker.

When a large scale production is required, the glass beaker may be replaced
by a large metal vat or other conventional industrial vessel that also provides heating
and cooling capabity. In either system, the components are sequentially or
consecutively added to the vessel where the mixing and/or stirring is conducted. In

O such systems, a stirring device is generally inserted through the upper, open face of
the container and powered from an external source. Additionally, reuse of the
conventional system requires signiﬂcaht cleaning and sterilization proces._ses to ensure

the absence of undesirable materials,

- Improvements to the traditional beaker or industrial vat mixing systems
include those described in U.S. Patent No. 5,795,330, No. 5,941,635 No. 6,076,457,

and No. 6,190,913, each of which is herein incorporated by reference in its entirety.



SUMVARY OF THE | NVENTION In order to overcone the problens associated with
conventional BPC mixing devices, the present invention utili2?® W

cont ai ner - heat exchanger conbination. Specifically, the BPC of the .
i nventi on g¥®e08256Hncl udes a fl exi bl e container, pl acedrCimsiuizomsesi gi d
heat exchanger. In one enbodi nent, the flexible contai ner is destroyed and

repl aced af necessity of cleaning and sterilization.
The shape t%ﬁtﬁ@mggﬁ selected to correspond to the shape of
the flexible container when the container is filled. Because the container
is inserted intoofRYidderdofe the phteRinsGNRARASTith SohvERidH BECiHiginghape of

t he heat exchanger (in particular, the cavity) to the shape of the
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out si de the, heat exch t he .cont ai ner not n and may
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cont ai ner ar?d/or heatS exchanger ma§ I nc ude m XI ng deV| ces noufited thereto.
l#/m>a third ehebsaismente indieasednt ai ner has a series of discontinuous baffles,
stweh that when the baffles are alternatively inflated and defl ated, the
contents of the j [ t n er have
a series of flui g‘ﬁ? ﬁlyld]egfy%? g@\?ﬁ@@ lré 3%:{1&[%9 &%éelﬂﬁdﬁ%hgyﬁéﬁg%ééjo%ne vvhen t he
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out si de thereof series of hinged plates, t he caV|t of. the heat
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plates in t%&%g}dmmme &ﬁ&%ﬁ%?m%@héf% rBtaMﬁes@ﬂnagefmemthe outsi de of
t he contai ner bag Is corrpressed and contents™t hereof m xed.

A second embodiment utilizes a magnetic agitator. A magnetic rod is placed
inside the container and a magnetic field is generated by a magpetic drive device to
rotate the rod. By locating a magnetic drive device external to the container,
preferably outside the heat exchanger, the container need not have an opening and
may be sealed, albeit with the rod and optional containment disk therein. The magnet

rod may be disposed inside a containment disk.

Alternatively, the container and/or heat exchanger may include mixing
devices mounted thereto. In a third embodiment, the container has a series of
discontinuous baffles, such that when the baffles are altematively inflated and
deflated, the contents of the container can be stirred. Similarly, the container may
have a scﬁesof fluid-filled sleeves, such that the mixing is performed when the
sleeves are squeezed. Ina final embodiment, the container includes, on the outside
thereof, a series of hinged plates, and the cavity of the heat exchanger includes
corresponding mechanijcal plates. When the mechanical plates in the cavity apply
pressure to the hinged plates on the outside of the container, the bag is compressed

and the contents thereof mixed.



2 26 March 2007 WD 2004/ 028674 PCT/ US2003/ 023368 BRI EF DESCRI PTI ON OF THE
DRAWNGS FIG 1 is a partial is cut-away view of a first enbdMaeh0Gf the
invention. FIG 2 is a partial cut-away view of a second enbodi nent of the
i nventi on. WORN@/02874 i s an expl oded view of a rod cont air6s20e28is8 of t he
invention. FIG 3b is a side view of a containnent disk of the invention.

FIG4 is a i - anay Vi |y d enbodi nent of the invention.
FIG 5ais Wﬁ%ﬁéﬁ&ﬁtﬁﬁ%ﬁf@imodi ment of the invention. FIG
5b is an isonmetric viewof a fifth enbodi nent of the invention. FIG 5c is

an isonetric Vi gaGof ise E;ﬁah&ﬂ*ﬂs afhedy MR ofaf firkthentoaiteH: bPihe ikfehibd.ED _
DESCRI PTI ON OF THE | NVENTI ON A bi oprocess contai ner (BPC) in accordance with
the invention is_shown in, the various figures, each figure detailing an
embodi ment t her &&¢: 2 Fiapartial soswayvigpof 2 sesond erpedimrmiplabe ngsatiohe cont ai ner
12 in conjunction with a rigid, jacket-type heat exchanger 14.

Speci fically, hff?tg. %9@1&_5?@2?@19‘95?5 iré@éoﬁaiﬁﬁ}éhttdgﬂcéof ShihGloPy a bottom

16, and side wa Icity, contal ner I'S shown as bei ng seated
in heat exchanger 14, however, optionally, a small section nmay extend above
side walls 18 kéat3texeabalegerw tfa coltailvmenghliskofitla meentibA. and heat exchanger

14 are shown in the shape of cylinders, any three-dinensional shape nay be

used. Preferabl owever. . the shape of. cavi .15 of. heat exchanger 14 is
selected as to ?g(r}:l‘é%é’%lq%ut'taﬁ@yé’fe eOfoaatHH SW%@I%‘F“%% ff’é?i"ﬁ‘ﬁ'l"’“lZ when
filled. Wien the sizes and shapes correspond, the exterior surfaces of

contai ner 12 cori@cia ik Af isonietid Wew 98 fase edibodindnt yf thd ilventiniGr ease
ef ficiency of heat transfer therebetween. In any event, although the shape

of, each of container 12 and cavity 15 nmay be, an ree di.mensi onal shape,
gi);. , rectangul ﬁb'ﬁ}ﬁséwsom%Ylegﬁﬂ@g%Wt%ﬁﬁoﬁW?%Hé&’?é%ﬁﬁ?n%r amidal, and -
conical, a cylindrical shape, having either squared or rounded-off corners,

is preferred. 34@. 3¢k ah isdBiric Mo 200 4xBraRH I RER PBRARWEE8368

DETATLED DESCRIPTION OF THE INVENTION

A bioprocess container (BPC) in accordance with the invention is shown in
the various figures, each figure detailing an embodiment thereof. Fig. 1 shows a BPC
10, comprising a flexible container 12 in conjunction with a rigid, jacket-type heat
exchanger 14. Specifically, heat exchanger 14 comprises a cavity 15, defined by a
bottomt 16, and side walls 18. For sirﬁplicity, contairier 12 is shown as being seated in
5\:) heat exchanger 14, however, optionally, a small section may extend above side walls
| 18 heat exchanger 14. Althoﬁgh container 12 and heat exchanger 14 are shown in the
shape of cylinders, any three-dimensional shape may be used. Preferably, however,
the shaiae of cavity 15 of heat exchanger 14 is selected as to correspond to the size-
and shape of container 12 when filled. When the sizes and shapes correspond, the
exterior surfaces of container 12 contact the interior surface of cavity 15 to increase
- efficiency of heat transfer therebetween. In any event, alfhough the shape of each of
container 12 aﬁd cavity 15 may be any three dimensional sliape, e.g., rectangular
prism, cubic, substantially spherical, pyr‘amidai, and cbnical, a cylindrical shape,

having either squared or rounded-off corners, is preferred.



Al t hough the structure and size of container 12 is not partig Iarhé I7i m t ed
by the invention, preferably, container 12 is cylindrically é{%‘ﬁ 00
.(approximately 36" dianeter by 30" high) and nade of polyneric materials,
such as poVQaPefi2eE} thernopl astic el astonmers, pol yam deGT/U§RD3/8168r S,
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al one or in conbi natlon neric materials may be processed in a

nul ti | ayer diageterdyS0a hlﬂhbﬁﬂémﬁtffﬂ%HOWWW@M%@m@mOMwSQ to about 12

mls, typi r bl out 6 to about 8
mls. Pref g?&%?%’/ﬁ ?135@016(%? %B%h%st%% ‘215{8’%@51 g 59 qui d-transfer
media in swcapélymafsr(madNmm@ava]llams;frdﬁmﬁtshﬁ@ﬁiim mi‘en:ﬁdfammic@,nt s of

container 12 is_desired the liquid-transfer: nedia can be either heated or

cool ed to &¥dobNey SfasldVeve Yot ety viaghalenhab polyohloryietrafigomstyienson, t he

liquidtra Eag;g (where it is :
heat ed or @8%@{115?&&6#% Pﬁ#) c{)eog‘gg(vt@l?ag% ?@?&ﬂﬁ%t eglg’l%jagejclﬂ:t her to or from
cont ai ner &E}tpnamhnﬂqmlgzatmddsj‘ﬂom@ren nahbllnamc&t i"fie. polymaiceastetids aapl

cont ai ner t he UId r ansf er |s f%rst cooled b fore it is punped

into the EB@“SF Uit amc‘?f"éef‘rf ‘Eﬁ ais ABIEEHOr epl aced by
convent i Onﬁbouthé%hls”@pﬁrall(}ﬂ%dtﬂ% SUuk §; an%#ﬁé'feﬁ%l cﬁﬁfaﬁdnﬁ 6lteshsrgnce or
refrigerant-filled coil Such heating and cool'ing coils may be provided

i ndependentiilg. or may bot,h be incorporated into the sane heat exchanger 14.
% exanpl e, heat exchanger 14 preferably conprises a series of circular
hedt exchanger i DS 1 sferring
heat out of the &?a‘%rgﬁy g;dcc‘}vg[gsuﬁ%tj & eg.(b chE ”%ejrép#qngﬁlf?gq?ﬁﬁ%ﬁa ﬁf)&e{hgzrgd

channel s osgpitdiy aaﬂaageﬁl tabesl ahas, vheg heﬂtm’gl dfehel@piegitssofTofidGerl Xisnigsitkaly | ce
conprising BPC 10. ecifjcally, the BPC m xing device conprises BPC 10 and

an agit at onthezlﬂmckgﬁvz ffrd?edzazcamh? cHher heéﬁ?ﬁ@ﬂ??%?ﬂ to 36 Pp FeTaQye hgatdFIRt 24,
extendi ng rc&ftgi&aemzarbw&ﬁafﬁoaﬁhe ngﬁdftﬂaﬁﬁ’énﬁeﬂu Qs %%ﬁfcg@%ﬁeﬂer 12 as to

mai ntai n seal | ng of cont-ai ner IS consi-dere scope of the
i nventi on Enermplecationewhbretibistheatad onepolval), thugh thel thioasi (rgnsfertingbleat t | on of

gither to or from container 12), and back to the external location. In order to cool

container 12, the liquid transfer medium is first cooled before it is pumped into the

tubes.

In any event, the liquid-transfer media may be replaced by conventional
heating or cooling coils, such as electric resistance or refrigerant-filled coils. Such
[D heating and cooling coils may be provided independently or may both be incorporated
into the same heat exchanger 14. For example, heat exchanger 14 preferably
comprises a series of circular heat exchanger plates in side walls 18, providing a
means for transferring heat out of the water by circulating a colder liquid through

closed channels on the plate surface.

Fig. 1 also depicts a BPC mixing device comprising BPC 10. Specifically, the
BPC mixing device comprises BPC 10 and an agitator 22. Agitator 22, in one
embodiment, Comprises a shaft 24, extending through an aperture 25 in a first end 26
of container 12 as to maintain sealing of container 12. It is considered within the
scope of the invention for aperture 25 to be a one-way port, allowing introduction of

agitator 22 without allowing exit of the contents of container 12. One extreme of




agitator 22 without allow ng exit of the contents of container

extreme of 4 26 March 2007 WD 2004/ 028674 PCT/ US2003/ 02336826¥[ﬁr§h?00274

_term nates

not or 30 |1 WO9RHE8¢7dd to the section of shaft 24 exter nabCT/GSo¥He2dBG8er
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OFIZOﬂta y allgne evi ce

nfl elenent, as long as notor 30 i's |ocated outside contai ner 12,
‘P@a%‘{ﬂ}'f, hewever. shefl 24 may eptend greeehrarseonsendS2pf igemtgingr 12 he t er ns

liquid

axis of shaft 24), having nultiple arns extending froma center, stirring
el enent 28 need Ihowste moeed thatias eskd Heosin, tbfxanm és,tﬁéfmdx’im@‘bgi@téhareZ8 may be

the sh f dd| t di t t to the |
of shar ¢ 240 opeRASAREyE SRt ERE DR ek afion oo by AR R onc 1 £ om

shaft 24. Rh@codeth bitntaie®d 230, I8 CAhpR o 1%@%13&@%@%%'39@5&@{&@@@&&?53 in.

accor dance
shodi nent
ot shown)r
generating

with the invention. Speci i call the agitator in this
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‘'second nagnetic rod

aro I Nng nmagneti cC

attached to a notor, located either integral with heat exchanger 14,
as in bottom 16 Smﬁlaﬂmnﬂﬁhesrtiai@(dmﬁal’wﬁmmm aslmubstatﬁiallycﬁla't ncr ease the

such

t he

efficienc rrin reat d.b t on 0 t.ic.rod .40,
sur:‘ai:e u%c}??qﬁﬂpt@h ﬁllb%r‘%gﬁf“é‘ce Hné B'i”ég% : Ifkg%%ﬁ Iﬁéﬁ?@’%‘ﬂu Play be
drihs dxRAMNS Hlofika QntRONmARY A&h¥e 28 n'e&’f‘hcft'bb%&'hﬁﬁteﬁo%i’ ng, such as a

provi ded w
pol yol ef i ni

y

c material, preferably
example, stlmng element 28 may be in the shape of a paddle extending vertlcally

with respect to the long axis of shaft 24, or may have extensions extending in all three

dimensions from shaft 24.

Fig. 2 {llustrates a second BPC mixing device embodiment in accordance with
the invention. Specifically, the agitator in this embodiment comprises a magnetic rod
40 and a magnetic drive mechanism 42 (not shown). Magnetic drive mechanism 42
can be any device capable of generating a rotating magnetic field, such as a second
magﬁetic rod attached to a motor, located either integral with heat exchanger 14, such
as in bottom 16, or somewhere external thereto. In order to increase the efficiency of
stirring created by the rotation of magnetic rod 40, the surface upon which magnétic
rod 40 rotates, ¢.g., second end 32, may be provided with a non-stick or non-abrasive,
low-friction coating, such as a polyolefinic material, preferably
polytetrafluoroethylene. Although rod 40 is described as a magnetic rod, rod 40 may
also be a magnetizable inaterial, such as ferrous metals or ferrous metal-containing

materials,



pol ytetrafl uoroet hyl ene. Al though rod 40 is described as a aq%netlc rod, rod
40 may also be a magnetizable material, such as ferrous net Maggh ?QQ?rous
metal -containing materials. 5 26 March 2007 WO 2004/ 028674

PCT/ US2003M8288682869r exanpl e, in such an.enbodi ment, 48BCI/US2003/423868 can be .
cooled from70.1 OF to 49.0 OF in 2.0 hours. The cooling liquid supply in

the plates of heat exc 14 s oi.n SG:vmtht clo system
supply operati ng‘g‘?fr?"%mfi’ S é’u(fhr%}ﬁ gocg]%e%ﬁﬁg ]&Pwéﬁﬁ?anh?ocd’é’ 2(?&: t he
contents of ot f@odj SNQSARSRILE OTHAI B hg iduidf £ thé pRB ' o
pol yet hyl ene, is generated by rod 40g %gwsﬁ%ﬂg tapgfr&edS%sf apcé,?gd:ﬁ.q o
di aneter of 1£2£et-|pnmars($89’ﬁ with the nlpped seteat supglyadpefafifig [Ipmangyfmﬂmﬁiil ng t he
water tenperature at 8 locations, including 4 deagt hs, 3 radi al djstances
and 4 | ocat¥ng Fahgitasous |etien of the coptentpaf ‘@éﬁtS@@ﬁ legoniggier d2-ferme® can be
neasured. The ahl vention is
enpl oyed, even%ﬁ}rl@dlﬁ&?%@a Ef ng% 8%%{88%3%2%%&&%2@3 X?%;%Pe qt_%lg%ﬁ &1 Radi al
Dept h Tenp. dibfmpter 6f 2500At dndrPO0NOm 14mg)| ﬂ)ta[ﬂngtaaﬁmpfn Bhesordigeye eagy (i nches) 1°
0 18 24 60.5 2 90 18 18 60.4 .3.180 18 12 6 4 180 6 60.7 5 180 9 24
60.8 6 180°BPEraEHC & 8 fpcaisns.gnoludigg 4lopgs Bl %taé%‘sém deFaBgs st andard
Pevi ation Oudhl adAREGe bt i A A6 O oRiAlPl oun tEHeabiteh MBS End i1 S the

in Table I mchcatés that when the invention is employed, even or uniform cooling can

be achieved.
Test | Location Radial Depth Temp. (°F)
Location No. Angle Distance (inches)
' : (degrees) (inches)
1 0 18 24 : 60.5
2 90 18 18 60.4
3 180 18 12 60.6
4 180 9 6 60.7
5 180 9 24 60.8
6 180 0 6 61.3
7 180 0 24 61.2
8 270 9 ' 18 61.3
Mean 60.8
~ Standard Deviation 0.366
TABLEI

~ In a second example, heat exchanger 14 heats the liquid in container 12,

:) | formed from a modified polyethylene, by circulating- a liquid'having_ a temperature
hotter than the water in the in container 12. 446 L of water is heated from 41.9 °F to .
77.6 °F in 1.3 hours, with the liquid in heat exchanger 14 having a set point of 95 °F,

and the closed system operating'in a range from 77.1-96.2 °F. -

Figs. 3a and 3b show a rod containment disk 100 of the invention.
Conventional magnetic stirrers often become free from the magnetic field, and as a
result, the mixing stops. Thus, the inventors have developed a containment disk,
indicated at 100, into which magnetic rod 40 is placed. Due to the design of

~ containment disk 100, rod 40 is prevented from exiting the magnetic field. In

particular, containment disk 100 preferably has an upper ring 105 and a lower ring



formed froma nodified polyethylene, by circulating a Iiquid_having a
tenperature hotter than the water in the in container 12. 41%W°Bgo%ter i s
. heated from41.9 OF to 77.6 OF in 1.3 hours, with the liquid in heat
exchanger W2 HY(¥¥Hy*a set point of 95 CF, and the cl osREEYSOLIN2BI8r at i ng
in arange from77.1-96.2 OF. Figs. 3a and 3b show a rod contai nment di sk
100 of the jjav I ' ften bec free from
the rmgnet i ot Yarh When o SBRKERGWEE: TRORR! scdts 1L B0k B el UCht or o
have devel dp&i. abcﬁm aqpm:nhdwlmw BIkEig. Smﬂbwaﬂﬁdbcats 110Gass thicaghholeh 11mgnet i ¢
rod 40 is pl aced. to fhe design of nrrent 1gjlsk 100, rod 40 is
prevent ed flPBPHeé%‘Pg YRzt ¢ ?f’c?ﬁs%gl WeﬁéF‘El Bi dbe leagiofi nment  di sk
100 prefer I 2007 WO
3004] 058674 PCT%%@%%%%E%E5%5%9&%@%@&“3%%?3%’&5 B0, 200710 and
spacers 115iistdnoe htﬂmal Bmpeuumgrlés sirblawer nng-1@R is Yyge Fivegh xphlbokecbtatioaw i n Fi g.

3a sh t hat t 0. . hol es_ 1 ] 105 and i nt
Chr eaded r dteutibing pstin STl ibbrgie s AomBrreBE Shg6i (2 190 and
spacers 11@1rﬁlﬁlﬁm@cﬁlﬁf}5ﬁré\@nﬁns%W%%&lﬁﬁm@&ﬁﬁtaﬁﬂ%ﬂt &eP3h0.Unkgd, the

di stance between upper ring 105 and |ower ‘ring 108 is |large enough to allow
rotation @Dﬂﬁﬂ@mﬁ‘nod@ﬁé@%ﬁhﬁwn sulbigs.SatandPb gs teinds sepaatedevideultds f | ow

i <k 100, "W PR BBl APty BREYGEM ALl eRGUT BERF LR 502 Deng

separ at e d@dh@red tol d: pag of porehiacety e@ldtservemsetﬁé &Irﬁacﬁhpdnﬁ%ﬁfch ko0 dRfdeHNt 0 a
plate 120. Typically plate 120 is adhere part of contai ner 12 and
serves as the sUpPEaly, a%wfm@wl?tsaoidov@ﬂ%@t@é% 'WHP &} pnd spagsahibY  upper

PRRte 105, doueonhal fonl O bldiks LERRA SRRGRISAEE pt Roiganst Ut ed from

sane types of materials as ol yol efin and
nmor e prefermmogefﬂn@rxﬁldﬂmspxteiergmym ﬂqﬂs&m@olybﬂmbner];{owtvemst gladsp consi dered

within the sco& %lpﬁ nvent n to ormgg_X one of. the co one ts of
cont ai nnentCOHEK® ‘f”t lé‘?scr‘?ﬁ?S ﬁF%Veng%tﬁf At e Of e HIRAIERIS OF equce
friction, pbabfmekP8isk sf &b%ﬂéﬁél@ rsaéﬂ % Bdtal RSEdes Rﬁ%&@be"ﬂq&tﬁb@ late

reduced- fr| ction coating, such pol ytetrafl uoroethyl ene. Pr ef erably, each
of the conp@Rémlsn prefeg @nlmématmﬁ wikh m@ut’p@l—ﬂm}l@twa@ng, such as
polytetrafluoroethylene.

Preferably, each of the components of containment diék 100 is injection
molded and once assembled, the components are liltrasonically welded together with
rod 40 placed inside. Additionally, while upper ring 105 is shown as having a ceniral
aperture 125, in a preferred embodiment, this aperture 125 is not large enough for rod

3 46 to fit through without disassembling containment disk 100 and is merely present to

increase fluid flow about rod 40.

Because conventional magnetic rods are often tapered at their ends, the space
formed between upper ring 105 and lower ring 108 is preferably similarly tapered.
Because the particular shape of the tapered surface can correspond to the shape of the
particular shape of rod 40 to be enclosed therein, containment disk 100 can

effectively allow rod 40 to rotate freely without risking it leaving the magnetic field.

Although it is preferable to position containment disk 100 at the bottom of
container 12 with magnetic drive mechanism 42 located below container 12, it is also
considered within the scope of the invention to mount containment disk 100 removed

from the bottom of container 12. This may be accomplished, for example, with one




nol ded and once assenbl ed, the conponents are ultrasonically wel ded together
with rod 40 placed inside. Additionally, while upper ring 18&6Maechf®iin as
.having a central aperture 125, in a preferred enbodi nent, this aperture 125
is not |ar¥® VREGSS+ or rod 40 to fit through without dPEBASHBHIAGE

contai nment disk 100 and is nerely present.to increase fluid flow about rod

40. Because conventional. magnetic rad e often,tapered at their ends, the |
space forn‘é‘ifn%??ﬁié?m‘i’ , C%PFaHBn%glsgr]lﬁé’I%&%ratt?‘ihﬁbgp‘E‘BQW‘% pref erably |
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105 and | owed0.ring 108 to the inside wall of container 12 at the desired
| ocation. Finally, plate 120 may be elimnated and | ower plate 108 be

provided with an_ aperture.. cont.ai nment di sk 100_is not positioned at the
bot t om of - cont ai (agﬁmi@e?tdh%f%%?ls l?f’f‘fqélip_é’ﬁ? “‘thli’i%ff ?%‘\ﬁfﬂeﬁlwlgr der to rotate
rod 40, ”ﬁﬂfh%ﬁéd%%pl g SRR SER P GAD| S8fle bRREREM (4 itiddeliad | ng

magnetic field, a pulsaling nagnetic field, alternating polarities to drive
rog 40 i nsikisdaenpticrwisnpredén ithe coo@nts@f northinael? froindhdiog avayeniigmge

agli pped with baffl e elenent. 110, attached to er.ring.10 Fi.g. 3b).
Preferably, ) pr event
( oFabl . 5ot dneeRrBER R SenEr i s ph R e A drie Pl
the cont ent Fisiak te@dhRAIRE rothdod HOME hRER RGO cMRES BX _1iguirdi tBGorn@@briddd, on. | n
conventional m xing devices umqr;g a magnetic ro any air is trapped
q

d
i nsi de the ResAlsaHi&rawingetnte o] qi%@mh@ingpbaff_ﬁmélélaaﬁééOt%mtﬁm d to form
a vort ex, ¢ had 'chﬁagéri]i@mp{%a eblighl B%ifhif K5 VoktK ftmalidn, Wil lBaknRA T

el ement 110, e rot
mixing efficiency. Preferably, baffle element 110 is similar in structure to upper ting

105, but may alternatively be of any shape or size capable of hindering the vortex-
causing forces, for example, a rectangular prism, thin vertically—extendﬁng flange or
pyramid. Additionally, a second set of spacers 130 maintain a space between baftle
element 110 and upper ring 105. Although spacers 130 are show as béing
- substantially similar in size to spacers 113, the particular dimensions of spacers 130
Q | are preferably selected as to position baffle element 110 in the location where the

vortex-causing forces are greatest.

In an additional set of embodiments, the contents of container 12 are stirred by
physically changing the shape and/or dimensions of container 12. By applying
pressure to a particular area or location of container 12, the contents are displaced and
moved to another location inside container 12. Thus, a shape manipulating means is

utilized to stir the contents of container 12.

Tn a third embodiment, depicted in Fig, 4, container 12 comprises at least one
bladder 60, capable of being filled with a fluid disposed about the periphery of
“container 12. In oxder to selectively inflate and/or deflate bladders 60, an inflating

apparatus 62 (not shown), such as an air or water pump is provided. Specifically, by



of the liquid can be disrupted enough to limt any vortex formation, while
increasing mxing efficiency. Preferably, baffle el enent 11%§M§f°§?¢ﬂ7l ar in
. structure to upper ring 105, but nmay alternatively be of any shape or size
capabl e of WRIZitigiZBé7g t he vortex- causing forces, for exanpi/eszoes/massgangul ar
prism thin vertically-extending flange or pyramd. Additionally, a second
set of spacers. 130 .maintain a space hetween baffle elenment 110 and upper
ring 105. ﬁ%ﬁg“ﬁl fehladden 02, Apd & Agtptessblpdiensob, sowaingmntd b sinilar in
size to sp ; [ are, di; I 0 are
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enbodi nent's, . t.he conte of contai.ner. .12 arge stirre hysical ly '
changi ng _th‘gltfélﬂgl??escgﬂed‘%otﬁe mVﬁ’EW&tBr‘ﬁ%mb‘?la%?&ﬁ%@ lﬁéf‘{el"éaglsgé °§§f)‘¥yi ng pressure
to a parti cdtbRdngdf PPords al sephib diflaedbl@MalaPR elehbnt bdifesPRleRs B e di spl aced
and noved to another |ocation inside container 12. Thus, a shape

mani pul at i regdeeniamer §2 (inwhidhmast bladdery 40 mpebedfiredtosidsf wabnilainder 12. In a

third enbodi nent epicted in Fig. 4. .co i N 2 [ | .east one

bl adder 6o,é°§§bl‘a?6llg"g? fepffvab® of pftmgton FRRIMN. Blagds §@g£a§&f3§§’8§§ flpigly

peri phery fomre@fi¢ation @ithlodnddits cafrdiap tHedigued-aaisfarehddid, Bidhahe ynihgly defl ate
bl adders 60, an inflating apparatus, 62 (not shown), such as an air or water
punp is pr dcHBg thegpltng orypssyre ob{hediqril-fensias mediry thewrepeoy 4potomer 42

PCT/ US2003/ LOr | j o ; ated bl adder
60b, cont aiér%ér%é?ganﬁgﬁ' gg&’i%gﬁzlﬁl ﬂpggbg%&frg%?%gg Eél”l? gl?‘g’es glra gﬁ%}’to m x the
contents. \WultipleblisddigmoubOnisre preferably fornmed integral with the
i{;{/ucture of container 12, it is also considered wthin the scope of the
tvention to form bl adders.60. in side walls, 18 of heat . exchanger 14 or as a
separate inflat ap2 ?ﬁaaqpé%&qgﬁw %F@\%’&h “@tﬁén Q\EF@%ﬁngﬁjﬁ’d cont ai ner
12 (in whi GhdGage: dnadaRisDlLderRyphiddyd iad ober shdgrvethesflckdiand/ or

container 12 in a renovable or permanent fashi on%'._ Bl adders 60 may al so be
in fluid conmneegs cdindically heprtuhavingadiagiciwg of finchesgardiat r ansf er medi a,

such that ﬁi! BRLY: i V. |HE§ f. haul d-transfer
medi a, t hebésfﬁape %%1%%%{:1%%@%0%}5@110% e %Eﬁ%g@ykgg%tlpkﬁ%?%%{agg fles 60
may be a sisgheenthiBoth thie dintixienatd biedder were formed from a plastic film,

processed into a multilayer Jaminate with a thickness between about 2 and about 12
mils. A cylindrical outer structure, having an 11 inch diameter was also provided.
One milliliter of liquid syrup was introduced at the bottorn of 1.7 gallons of water.
After 29 cycles (each cycle including inflating the bladder completely with air and
subsequently deflating the biadder) over 2 minutes, approximately 90% of the syrup
'(D ‘ had become mixed into the water. This mixing percentage can be determined by any
sufficient means, for example, by measuring optical color change or opacity of the

water.

Furthermore, bladders 60 may be replaced by other devices des',ignet;l to
manipulate the shape of container 12 as to agitate the contents disposed therein. For
example, Fig. 5a shows container 12, wherein static fluid-filled sleeves 70 are
attached to the exterior. Thus, in order to change the shape of container 12, one or
more sleeves 70 are squeezed by, for example, a clam-shell device, indicated at 71,
which may be motorized or actuated manually. In order to perform the agitating,

clam-shell devices 71 simply clamp down on sleeves 70 to force the contents of



mul tiplé discontinuous units. In a third exanple, liquid syru s, m xed
with water in a flexible container and single continuous bl%(;glﬂ%?h%(g}aported
by a rigid outer structure. The flexible container was cylindrically =
shaped, haPREMM2B7dnet er of 8 inches, and a circunfer REVBSZNVEESEr (4
inches in diameter and 440 cubic inches in volune) |ocated at one end. Both
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exanpl e, Fiffist gags SROMErysaRas NeAddiBonalty Sdrs BO T teGullbdiFidibkd ed sl eeves 70
are attached to the exterior. Thus, in order to change the shape of

cont ai ner Fentagweldby stwiehing | Releeably ovhan ermsybae atlitad contsineg tanpl e, a

cl am shel | hee, 1ndi t 7 which -[T0t.0r | or at ed
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cl amp down Migst preferdbly, #ithstg0 abodicgostdIs (OB s ifos® preferaifly Madach oPB@7 VO _
200. 4/ 028674 PCT/ US2003/ 023368 sl eeves 70 into the nmain body of the

cet ai ner . MHEF ¢hsPBlANkAAZ.one sl eeve 70 is provided, the sieeves 70 maybe
ﬁeezed si mul t aneously or independently. One or nore arns 80 maybe attached

to container 12,Fggaglgsmmnéﬂz@%ﬁbﬁ@%ﬁgmi@h Bgfs%%iﬁ’@at?:ﬂ%ﬁéiﬁ'@aﬁ&s%& pushed,

container 12 is rmed and f or ced area In proximty to
arnms 80. Prhiigedpbity90 &Figt . vonkrheateathdnge8H inslugesoat latetdonsengchagicals 80, such
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such that mechanical plates may be activated to create a pulsation in container 12.

Preferably, mechanical plates 95 in heat exchanger 14 correspond in number and
position to hinged plates 90 in container 12, such that each mechanical plate 95
impinges upon a separate hinged plété 90. Thus, the manipulation of hinged plates 90

functions to massage container 12 to agitate the contents therein.

Although the present invention has been described in terms of specific
,:) embodiments, it will be apparent to one skilled in the art that various modifications
may be made according to those embodirments without departing from the scope of
the applied claims and their equivalents. Accordingly, the present invention should

not be construed to be limited to the specific embodiments disclosed herein.
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container 12 by stretching. Preferably, when arns 80 are utilized container
12 resenbles a rectangular prismor a cube, with arms 80 po¥iMarethd®7at the
edges thereof. Most preferably, arns 80 are di sposed at the edges, nost
preferably at each of the coners of container 12. Finally, container 12 may
be provided with a systemconprising at | east one hinged plate 90 (Fig.

5c), while heat exchanger 14 include§SLAtMEeast one nechanical plate 95 (not
shown), corresponding to the | ocation and nunber of the hinged plates, such
that mechanical plates nmay be activated to create a pulsation in container
12. Preferably, mechanical plates 95 in heat exchanger 14 correspond in
nunber and pokiti oA BPE hixmgedvipd @mpsisiB® i n contai ner 12, such that each
mechani cal plate 95 inpinges upon a separate hinged plate 90. Thus, the
mani pul ati on of {l¢xitlgemtameahadngdGizefanhe shiapnwhengit fras pagellchlifedaander 12 to
agitate the contents therein. Al though the present invention has been

descri bed i n t®rigid hedt exsyberngef, cemprismigduuieransger mediavhlingreheappahamping tavitpne
skilled in the art that various nodifications nay be made according to

t hose enbad nendiser wlisposudt atdlepsarptaitiatly finsdde sdide ca\dtypandoin cotiet aphl saddl hedtai ns
and their equivalents. Accordingly, the present invention should not be
const r uedeschanber, kaidihb@cextimnging capigchdving € phutidh eridhscatesginds edehialleitona 10 26
March 2007 CLAIMS 1. A BPC m xing device conprising: a flexible container
havi ng a mirtien i shapelod pad vdnaimegtand east partially filled, and a rigid heat
exchanger, conprising liquid-transfer nedia, having a heat exchanging cavity
sai d cont ai neratdastpas edniptlatirpatdmepadelebiad rymitiesirold ®adidingafi ty and in cont act
with said heat exchanger, said heat exchanging cavity having a portion

whi ch cor r espondastens Blatden lidtagril ovith or pdjsidehtan thefstridigre haicodfaireaind o€ adtai ner ;
and at | east one manipul ating el enent selected fromthe group consisting of:
at | east @énthkiaggparatustie olcomiruhicaion adihagieat ledsOodeltdaddért airit ur e of sai d
container and at least one inflating apparatus, in fluid conmunication with
said at |east pplgralifyagtdaid;conbhing spkits phdtluiing frofnl thd GltegionNsfahidi coflaiféreay &S
protruding fromthe interior of said container and a means for squeezing
sai d pl ur@bdn Yor efucbding @idyhithial bf MYd-SbRANMBS slecves.

2. The BPC of claim 1, wherein said container is in the shape of a cylinder, having a
rounded surface, a closed first end and a closed second end, said second end disposed inside said

cavity.

3. The BPC mixing device of claim 1, wherein the manipulating device is at least
one bladder integral with or adjacent to the structure of said container and at least one inflating

apparatus, in fluid communication with said bladder.

4. A method for mixing comprising:
providing a bioprocess container (BPC), said BPC comprising:
a flexible container having a size and shape when at least partially filled, and
a rigid heat exchanger, having liquid-transfer media and a heat exchanging

cavity, said container disposed at least partially inside said cavity and in contact with said heat

11



2. The BPC of claim1l, wherein said container is in the shape of a cylinder,
having a rounded surface, a closed first end and a cl osed séeMaghefel said
second end di sposed inside said cavity. 3. The BPC m xi ng device of claim
1, wherein the mani pul ating device is at |east one bladder integral with or
adj acent to the structure of said container and at |east one inflating

appar at us,ex¢hanger,iad c@uinavingat postivmvdotraspeadiag Epsentialdyr to the shaperef aidticdnGiineri Xi ng
conpri sing: providing a bioprocess container (BPC), said BPC conprising: a
fl exi bl e codt ai ner having a size and shape when at |east partially filled,
and a rigid heat exchanger, having liquid-transfer nmedia and a heat

exchangi ng cavity, askidonomimpuleing diemposedctat frdnethistegrqpaconsistihyoft nsi de sai d
cavity and in contact with said heat 11 26 March 2007 exchanger, said
cavity havi ng a por tat kast oot Hlakipoin@pabwils sredjacaik toyth¢ arcteee afhaig ecwding andl
container and at |east one manipul ating el ement selected fromthe group
consi st i ngt Rhst ot inflemg tip@reuspingdthétbdomniingtical witkd safd ad feadt dhabledder; taod t he
structure of said container and at |east one inflating apparatus, in fluid
comuni cation W th sapldradity bedkid-@neinigasleets pasmtidiag plroth athé tigteddr of said
fluid-containing sleeves protruding fromthe interior of said container and
a means f ebntsiger@ad b Agasdortqdeting bdid pluafityfdf fluid-comainfigRicagssdndeves; and
agitating the contents of the container. 5. The nmethod of claim4, wherein
said agitating is segegingthefcomentt fh@doatapher.consi sting of . mani pul ating the
shape of the container, by selectively inflating and deflating said at |east
one bl adder. 6. The nethod of claimb5, wherein said manipulating is sel ected
fromthe group consisting of selectively inflating and/ or deflating at

| east one bl adder i rtheghdhod\oi Blainiel, Sthetétl Wii@ aBitating aik CheleoBd FHoRF ilie @DGH

sel ectively squeezing a plurality of fluid-containing sleeves protruding
fromthe icBh@fih@bf: 12

manipulating the shape of the container, by selectively inflating and deflating said at least

one bladder.

6. The method of claim 5, wherein said manipulating is selected from the group
consisting of

selectively inflating and/or deflating at least one bladder integral with the structure of
said container; and

selectively squeezing a plurality of fluid-containing sleeves protruding from the interior.
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