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optional application of mixing; or (2) a small flexible mixer that can be actuated by hand, in

mechanical situations as needed, such as in mixing paint.

2. Description of the Related Art

Improving processes to make various chemical compounds, such as powder, is a
major focus of the pharmaceutical industry. With the rising costs of the drugs and other
products or chemicals, manufacturers of such items have looked to innovation and mass
production to reduce the manufacturing costs and streamline processes. However, there
continues to be the costs and attendant disadvantages of maintaining “clean rooms” so as to
prevent the introduction of contaminants into the process as well as the need to protect

workers with at least one of protective masks, suits, or other protection equipment because of



Addi tionally, cleaning and certification or validation
of equi pnent and piping tends to greatly increase
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the conponents by heat, pressure, etc. and other
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Another and more complicated system for a typical biopharmaceutical process is
illustrated in FIG. 2. It generally has a similar step-by-step process as the process outlined
above, but with more separated locations to perform certain processes. For example, the
system has a pair of media mixers 200, a pair of fermenters 210, several filtration vessels
230, which may be microfiltration vessels, ultrafiltration vessels, sterile filtration vessels,

etc., dialfiltration buffer vessels 240, and chromatography buffer vessels 250. Additionally,

each of the vessels has at least a pair of ports for addition of other material as well as removal
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about an axis, such as those disclosed in U S. Patent
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introduce contaminants and render the process less efficient. Examples include those
described in U.S. Patent No. 5,941,635 and No. 4,114,522, each of which is herein
incorporated by reference in its entirety.

Other designs require sophisticated manipulation of the vessel to mix the material
contained therein by rocking the vessel about an axis, such as those disclosed in U.S. Patent
No. 6,190,913. Still further designs require the user to mix the material by squeezing a

flexible vessel, such as that disclosed in U.S. Patent No. 5,795,330. Other designs use

passing a fluid through a mixing disk, such as those shown in U.S. Patent Nos. 5,868,495 and
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is to reduce the number of vessels needed in such a production process. A further object is to

proce

reduce the likelihood of entrance of contaminants into the vessels during the production
process. A still further object is to eliminate the costs associated with cleaning, sterilization
and revalidation of a vessels and piping used in the foregoing industries.

These problems as well as others are overcome using a mechanically actuated flexible
containment vessel that is configured to perform various manufacturing processes. The
vessel comprises a high strength flexible polymer or coated fabric with low extractables,
chemical compatibility and may operate over a broad operating/storage temperature range.

The vessel should have a very low bio-burden, i.e., not support biogrowth and be sterilizable
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fl uorocarbon pol yners, such as PTFE. In one
enbodi ment, the vessel has a generally two-tiered

and perierably diFpdsable Wpireinezation] diemparabaeriandratheuplpéns, especially
and |l ower disk at either end and one center septum

polyethiylendj axgl fllrerosagissepoliymen, sush ap PTHEOMa one eathodimdnitahe vessel has
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relatively ooyés bdteeseppasitionadihcens td ths upher disit and aposition adjaemuht to the
therein. Sterility of the contents is maintained via
lowertdigk. USkee &dnterSdeptuinl ls€@Rbs ¥ séid EXidlesP@rdlDwothe trherial to pass from
device. Alternatively, conponents to be mani pul at ed
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menbrane, through a physical manipul ation, heat,

sterilecniyi angl exdr pasistasy the devios, Aétlemmelt/h@ompqmﬁdt(sw be manipulated may
contained in the vessel to contact the active portions

be prafackdyed Se peptorablePbdgs ror tadhdr Updngible g omfaineireduraigbmameacture of the
the fluid or fluids are maintained separately, as the

vesselTE P R@8EthR! @Sinent BdiRLiAG! isoﬁp’ﬁdr&d1 P itk ivile SRREYM 3BHase the
the other fluid. Additi onaIIy, al t hough the 1 ocation

contelﬁg tljié?gofs eIBt %ﬁ@kﬁ?%r@ggﬁleﬁ?s‘t %ft ?%Inﬁa%# n%n y§11 frglgglble membrane.

nter,
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provided with a series of flutes therein that al | ows
meansf, aHovipthedpuidls) epntaingdingthe prsel to sentagidhe egivg pertipns of the septum,
oscillated in the vessel, the tenperature of the
Prior t¢ wipduyies oF rige niendugte, ttlhﬁeﬂsﬁbbu fvids 4reamsihenineddseparatdhy as the
material in the vessel to heat or cool the naterial
memb2gnedp®h el interaction with both the septum and the other fluid. Additionally,
although the location of the septum has been described as being in the “center,” it should be
understood that any location between the interior upper and lower surfaces is sufficient.
In another embodiment, the septum is provided with a series of flutes therein that
allows for hot or cold fluid to pass. As the septum is oscillated in the vessel, the temperature

of the fluid passing through the septum is transferred to the material in the vessel to heat or

cool the material as desired.
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wire g aen" Dt St bioFEs VB Larl paiekALRi Aap eent @b septum and the
wal | s or collapsing the vessel. A bag out sleeve may
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the vessel. For exanple, in a process where the

surfat@akdresMwheéreby ITRe deR&denhy b8 @ainkd W QuebR@ out of the vessel by
react ant s/ products can be expressed into the bag out

e o 00 A AR e VR 1 BAE AP E e eprpyiged for e
purpf 8 TRl el Bl s TEIERS ShriS e BICR for purposes of

ifferent_tines wthout exposing the contents of the
sampligg B ceptpfyingetheogandsnie ob g Vesiplenfobexmppkeis 2 mReess where the
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reactionds tilet depbredenh anfretien of thessatantgpiognctasan bt lekpesked into the bag
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out skeeve,aasipt e, scalel®elREIRE sdiBple Do CHidt REIEL ahd SRABEHIe analyzed to
cubi c, polygonal such as square, pentagonal,

deterRBARHR RO gre &l & the rEL1BNI YA rba% APk e mta%at@ﬁg, Hed@¥ed to capture a
accordion style, angularly collapsible, an ot her
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outside environment or workers.

The vessel may have other designs and structures that use the multiple chambered
vessel design as outlined above and have the above-described characteristics. For example,
the vessel may be cylindrical shaped, cubic, polygonal such as square, pentagonal,
hexagonal, etc.; rectangular, conical, trapezoidal, accordion style, angularly collapsible, and

other shapes that are capable of providing the features outlined above.

BRIEF DESCRIPTION OF THE DRAWINGS
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features and advantages of the invention described
wegogiomissd | | occur to those skilled in the artrPéT/osonhens362

foll owi ng description of a preferred enbodi nent and

the acconpanying drawings, in which: FIG 1 is a

di Hagr ambgdpin@n@o%@p@mw @na | adpimtages ceuthe daversionddascribed herein will

production process; FIG 2 is a diagramof a
occurorthesetskiled|in Hieophiromehe tiliovdhg dascidptssy offd fiefedred embodiment and

illustrates a vessel according to a preferred

the a€JBRAGAL R Uraingd)eh RHREENt invention;, FIG 4 .
illustrates a cut-away view of the vessel shown in

S P RS B R

il rate. a cut-away view of the vessel showi ng a

o S g o o EeShberight BophetBut RS chown i n

FIG 3 filled half full with the gas head partially

r bl et illystiates 7o Yessalsacrerding inh 6t Pisfereedpembadimenbfoftthe present

septum having a heating system therein; FIG 7B
inventiohustrates a cross sectional view of the septum shown

in FIG 7A along line 7A-7A; FIG 7C illustrates

argEigharilieppaed arot-awiy Viee bEedtivegeb Yisdvaiid FIG.N® showing the inner

septum FIG 7D illustrates a cross sectional view o?
chambB®; septum shown in FIG 7C along line 7B-7B; FIG 8

ilTustrates a cut away view of the vessel according to

anﬁ@r. i.nment of.  the inyenti vi ng means for
ar eagtﬂih(rrjsgr%ﬁeg@&ﬁgﬂ °fﬁP%§SS@&K%Wa 1r8%[(? I%I’ ustrate
anot her enbodi nent of the septum havi ng additi onal )
ng'glﬁ% %-&ﬁ)&luaftrﬁe@ CHEEWRY WeY qf fhcovessrd sheikigg|a miging motion;
fermentation or other processes; 8
FIG. 6C illustrates the vessel shown in FIG. 3 filled half full with the gas head

partially removed,

FIG. 7A illustrates another §mbodiment of the septum having a heating system
therein;

FIG. 7B illustrates a cross sectional view of the septum shown in FIG. 7A along line
TA-TA;

FIG. 7C illustrates another embodiment of the heating system in th¢ septum;

FIG. 7D illustrates a cross sectional view of the septum shown in FIG. 7C along line
7B-7B;

FIG. 8 illustrates a cut away view of the vessel according to another embodiment of
the invention having means for a reacting material;

FIGS. 9A and 9B illustrate another embodiment of the septum having additional

means to add other materials into the vessel for fermentation or other processes;
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to allow addition of chemicals or other materials. For
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the m&BHAIS 1R P cebRP Sefurlintdy s PREpbIRALH AthHeateli 38 cogled fluid to
center septun1 turbul’ent conditions are created w thi

h C n t h
chang%: Iﬁ% t\éﬁli)?led ur@ 1” Ql\énng%?ﬁaé ?Héé g’lu& aﬁg t{fnqe r%%ngJ s%ilﬁggr\é\% fed
tlc itjonally, t he ves be used_as .
i ?4(?&1%&311 SHLLEER erens B0 Jeareuan Ceenfigy Altation
septumis introduced into the chanbers havi n
appargfis rharelst Bie. suEsre efitliegceanten septgn lodatedt witlgin tg@az@ssehgs provided
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particul ate or other material. In a still further

the ceﬁf@? QehtARN turbi1B@ 688%iBhs FCCREMNGithD thd @eés@l\/ﬁ[ﬂv&lﬁg‘ tHBPYbating, in
be used to express a slurry into a cake. A cake

conjulflcﬁgﬁ'vﬁtl'f b 58t nlsfgtc\:ggﬁ gf&ﬁﬁg écg ?jltltgl L& c#é@ﬁ’%f Lﬁa&{}@tﬂ’%r of

vessel an Ition ry rnto the

L he oY G RN B o BFAR G R B by PG D o edditona

i qui d _di scharge through the cake fLIte( and_up o
Centert ¥PByhs tipdyecsl ingy the efs; hpying f dnigroghilisy. iEolﬁémg @gmixing,
to a cake. A simlar process may be used to clean the
heatingateacting of the material in the vessel, the material is passed through the micro-filter
to remove a desired particulate or other material.

In a still further embodiment, the vessel according to the invention may be used to
express a slurry into a cake. A cake fabric filter is introduced into the upper chamber of the
vessel followed by an addition of slurry into the upper chamber. Through a series of
manipulations of the center septum and lower disk and a filtering of liquid discharge through

the cake filter and up through a vessel discharge line, the slurry is reduced to a cake. A

similar process may be used to clean the cake.



6 WO 2004/ 071884 PCT/ US2004/ 004362 FIG 10A
illustrates anot her enbodi nent of the septum
w0 p@enpssati ng a mcro/ultra- filtration syst epr¢T/BES1804/004362

10B illustrates a cross sectional view of the septum
shown in FIG 10A along |ine 10A-10A; FI G 1CC '
i [HlGs d 0 Atilysteates, awhes eabodimant ¢of die ssbtunp dncosparatingsh evigro/ultra-
in FIG 10A along |ine 10B-10B; FIGS. 11A-11E

filtratidd gystergt e a cut - away vi ew of the vessel according to
anot her enbodi ment of the invention show ng a system
arfGIR0B GHugtRkesBloRg seefidn Al @anioTghé 8¢@Em shoWMiA FIG. 10A along
slurry; FIGS. 12A-12D illustrate a septum and a

Hnel@%%I y view of the vessel according to another
enbodi’ment of the invention showing a system and

TR0 SO0 YER 1, o Y RSB 3R Y 08 ions

_anot her enbodi nent of the invention show ng a system

line IRl QRst hod for nucrofiltration of material; FIGS.
14A-14B il lustrate a di scharge neans for the vesse
addoBdilid\-1 tE tibestiate entcivbaway afeiv FAfGlhie y89sell BFcording to another
illustrate differing designs and shapes possible for

embotiligerit @8 Sk inves€@r shadwdng @ systemi andanéthod forneking @nd cleaning cakes
illustrates a nodification of the systemto include
from bRyl €, thin walled tubes wth flared ends nounted

in the holes of the septumfor relative novenent

t I'ﬁ{}gt T?%FL;I]QZ?)OH ds%tet]qzsee%ﬂb encfi‘ afé‘ﬁrt-tatl/%& a)é%ﬂio% itﬁeag(%ss& :%fgording to

the sep ave s thereth posi t1 one

at .es other. than 90 through the septum.so as t
anothEt B G R 01 i YER B RO IS YOS TOTSECOf for e cakes:

modi fication of the septun vessel design such that the
sdptimlddeSEhilustiagto @ septm jand laycugwaki vieiovih thevessel according to
with regard to the contents of the vessel

another embodiment of the invention showing a system and method for microfiltration of

material;

FIGS. 14A-14B illustrate a discharge means for the vessel according to the invention;
and

FIGS. 15A-15F illustrate differing designs and shapes possible for the vessel
according to the invention.

FIG. 16 illustrates a modification of the system to include flexible, thin walled tubes
with flared ends mounted in the holes of the septum for relative movement therethrough.

FIG. 17 shows a further modification of the septum to have the holes therethrough
positioned at angles other than 90° through the septum so as to induce swirling motions.

FIG. 18 shows a further modification of the septum/vessel design such that the
septum does not have a strictly up and down motion with regard to the contents of the vessel

but, rather, a tilting motion,



but, rather, a tilting notion. 9 WO 2004/ 071884
PCT/ US2004/ 004362 FI G 19A shows a further
worR@isO7est | on of the m xi ng process where the RPEFES1004/604362

rocked along its longitudinal axis. FIG 19B shows a
different enbodi nent of a rocking vessel. FIG 20
i 1HIGs 1P At $wishie firgher ghodifientionsefothe reiGiHtgeprasesst wheghe vessel is
septumto provide novenent of the septumthrough the

rockedatdngritsdondituglinal dssel . FIG 21 is a graph which shows
that the shape of the bottom of the vessel influences

MPIGN YOS RSk a Hikferen? émbditheP6H f lociaht 98ssef. FI G 2
showi ng how t he invention can reduce the apparatus

d h .
90 B0 8,3 TP Gl Sl U, v
differ nit op ratl 0 DETAI LED

movepy agﬁstbgrﬁwlﬁfm? hﬁ\?@ e ﬁ??nm pl e enbodi ment

of the inventjon s shovvni 3-6, In FIG 3, a
g6 &l iR gragh varichhshavsstbpt tbe Sh’@esqf dhmbotiqm jof dheqvessel influences
generally cylindrical shape and preferably nmade of a

mixirg sphedst rengt h fl exi bl e coated fabric. Although
certainly not required in every enbodinent of the
| INENTROR, a infodifc@ioapd FI@t 2 aRswidg héw e Shidiohhédn reduce the
the vessel be transparent to permt photo initiation,

arfus PQREEY &t FRD 2 t8-58moddiégh! Y Vi scous naterials. In any
PP eygﬁgﬁ it 1s preferalg that the material be

r f d bri,c
10, BT o sdhe bt st G 2ty B W virpysases of
the u er and | ower planes of the cylindrical shape.
differggy €I¥5“8P%o has a septum 500 subdi vi ding the
cyllnder and parallel to upper and | ower disks 510
and 520 thereby dividing the vessel into two portions,
an upper portion and a |lower portion, having side
DETAHIA DESCRARTICM QF THEJNGHNEON The portions nay be
of equal or different volunes. The disks and the

Vet ebrinéiplé Sniollithét: @ET BE aRvadkios 96 RR6Wn IR IFIHISA 326t NRIFIG. 3, a
an

general design of a vessel 10 is shown. It has a generally cylindrical shape and preferably
made of a high strength flexible coated fabric. Although certainly not required in every
embodiment of the invention, in some applications it is possible that the vessel be transparent
to permit photo initiation, or observation, e.g., highly viscous materials. In any event, it is
preferred that the material be reinforced, e.g., a film reinforced by a fabric. It has an upper
disk 510 and a lower disk 520 that form the upper and lower planes of the cylindrical shape.
Vessel 10 also has a septum 500 subdividing the cylinder and parallel to upper and lower
disks 510 and 520 thereby dividing the vessel into two portions, an upper portion and a lower
portion, having side walls 530 and 540, respectively. The portions may be of equal or
different volumes. The disks and the vessel walls are integrated at corners 301 via either an

adhesive, overlapping of material, thermally or sonic welding, or the material from each

10



adhesi ve, overl apping of material, thermally or sonic
wel ding, or the material fromeach 10 WO 2004/071884
weRONAWBERRN4/ 004362 section is integrated int oP@TIES2004/004362
adj acent section (nolding) to provide strong joints at
.the corners to prevent tearing and provide a strong
sectiogdg integrgiedyRip (hpadjacepheectias &ap tepvidg sgeng iqinte @t thg corners
fromlaboratory to pilot plant to comerci a
to preyenicdessigundgmdvide a esony seah The ROu0eO0f thetvess! eanceasitpbescaled up
are feasible. The disks and vessel walls may al so be
from ildboeg 6Bt ©hilot dladt € eoRInGES &@@in%aﬁncsﬁ@amoﬂ' U td26;000 liters and
7D, which discloses a hybrid vessel 10, whereby sone
more @fe @hdipRf the septuns and disks are rigid. An exanple
iIs arigid heating/cooling septum 500, described

b . hown ept um 500.i.s vi.ded, wth a cl a )
a5l B el R LS R el bR Sl §ofert B shown n

anp. ri 751 and a cla bolt 752 nounted thereon. A
FIG. fdar W%a%h %3019&95 é‘ﬁ’yg’ﬁﬁl"e%g?%wbﬂﬂ’}é 8P, gf b Of the sepfims and disks

i
ring 751 and clanp base 750. Canp bolt. 752 is

are rigidghfaresdmpls isecugid hehidng/enliogisaptunf SG), desonded bERE. As shown,
therein. The cl anping system provides a solid clanmp

septutch800F igl providied ovitlf erctngebae TOpintegrHED tHeteoal f€lbipvedsy 750 has a
secure side wall 530 to septum 500, and provide a

clam;f?ﬁﬁ@'%ﬁh'ﬁ(f h elafptoditor RIEMEMA ﬂ'i@ll;e%gl'o A p@fioR bP8Ppek WAIE30 is pulled

romentering or exiting vesse .~ Simlar cl anpi ng

S y~4e r I i.sk. )
betw @R (7 AAlE BBl DRE" Py BYBT7I2S EsBEIE Y popure e
sept.um, 500 hayve gener gl | anar desi gn. Each, has
materfg] of, {s Wallno0 itfeins Johel clanigine Sysiagh 86t RS! § Solid it the ful
. generally a bead around the surface of the disk. _
circumfggence of sertum; 39§ 4o eHectiyslyfaense sfdefvedl 339, tosppiym 200, and provide a
metal or other material and can be either stiff or

clamyf Isei{icidngé . to Tiveyent anatbeal usre dtheoflugdsi fipingntedss el ckitirgy vessel 10.
for securing a particular disk. Across the center of

Sinﬁl@t&ﬂﬁlmﬁinglﬁf/ét&ﬁb ehag bk Sis@Uo lipper Rfd Bveer idis@o 101284 shahs vell.
material |[ayers 512, 502 and 522. The flexible fabric

may conprise the entire disk center or the disk may
have a rigid core, made out of a plastic or netal

syrround b uch terdal . The di sks y, al so be ]
R AR e SRS ShERRf 5P nead: RS oPRede Sppghy o planas

. disk. For purposes of this description, the flexible
demglp.aﬁﬁfaple hgs Qpoulgrdingedd |4 Plgand 501, respectively which is generally a bead

around the surface of the disk. These outer rings can be made of fabric, plastic, metal or
other material and can be either stiff or flexible. They can be used for gripping vessel 10 or
for securing a particular disk. Across the center of each disk inside its outer ring are flexible
fabric material layers 512, 502 and 522. The flexible fabric may comprise the entire disk
center or the disk may have a rigid core, made out of a plastic or metal surrounded by such
material. The disks may also be made solely of the metal or plastic to create a rigid disk. For

purposes of this description, the flexible fabric disks are described.
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11 WD 2004/ 071884 PCT/ US2004/ 004362 The fabric of
each vessel and the disks is forned of a chemcally
weeovpariskl e fabric with | ow extractabl es and hB&ST/EHS2004/004362
broad tenperature operating range. The fabric nust
have a  sufficient material strength to be used in _
prissiabdc b prshcvassdrand theydisks Hioragh 6F atGhemically compatible fabric
applications, the fabric is preferably coated with
with RV EX{Fantabi¢sedndalids robroed rephperayre aypdratiog rangewerhe fabric must have a
tenperatures, the fabric is preferably coated with
suffi@elt y@hefinh strerfitle oChatus&D $n ipﬂessﬁl@n‘bq]ip]i@hﬂim. WFHoR Hifte temperature
fabric material allow for the vessel to be flexible
wppligltiohs. B 0 STTofCLRE) SPOLE Y8, YRR GR Ry cne) and for
loweﬁgeier%ée{rgtﬁ%esh%eE)E{é)%{cjziggf)ﬂe%e?%m%/ Ied)g%%grgﬁs: ndlycgéﬁr?sr. Such coatings in
properties. It, is advantagequs if_ the paterials which
combiRzigR Vet h éabyisqanialedop fgb@&gsﬁsgl tﬂ%& Hercbla avhifeabhe same time
al though in sone circunstances, especially where the
holdigg pratigyy shempigels oindaehadted.cendd apd/or raetshrsesituatiopy. oWhide specific
conduits therein that the septumis reuseable. In FIG
matedals bieeuitliviedrheediadikeranaiérids max bagsadessieh eiibarsemddrpasperties. It
namel y an upper chanber 11 and a | ower chanber 12.

is adintdd@bigift e neNSTE KhidhScoigiise Thd YBsseMive ClisRSHIA via incineration,

perforations region 400. Wen vessel 10 is filled up
is ( ' I it I f .
sthobfh fy SEE Tifphifibest LRRRY WhesBRE ETRL T toap ' bt cast or
Perforations 400 allow, for the materi to pass
machipedig 8P v eCO&éblgsrt i gl S%H%lgﬂﬂ%’fegsefﬂe- 12. The open
area of the perforations, expressed as a percentage
of IntiHE. totths iice gheypberh of Sepiting vewssl Varaje sheyn,j amely an upper
typically between e.g., approximtely 10 and 90% or 30
chambad17 384 anower tiypnial 12y DPétidmg rthel Oharalts 60%pt@ndb00, which has a
preferably between 45 and 50% such as 45% OF course,
perfordtiof adkidn DB00. UNUeicht @actel Nt ist Higlelr 8 efor @dc&BEM level (typically
per cent age depends upon various paraneters, such as
Lhe 5GP : o Sy O
oo 2308t L g o BPLGE 4 o180 cBER=PLAOAIR S0 o
.the inventio o nodi fy such.open.area b angi ng the
for iy Byt G0 piat 85 e wp P P Bib8 M G5 Warfied Ao of he
open area to an anmount greater or |esser than the )
perfopitiong Gpressed ahgepergentaggaeft the fotah aragnefvhe sepng, capgyary, but is

flexible thin wall ed tubes 1601 with flared ends can
typically between e.g., approximately 10 and 90% or 30 and 75%, more typically between 40

and 60%, and preferably between 45 and 50%, such as 45%. Of course, it should be
understood that the preferred open percentage depends upon various parameters, such as the
viscosity of the materials and the sensitivity of the material to be treated. It is within the
scope of the invention to modify such open area by changing the size and shape of the
perforations, so as to vary the open area to an amount greater or lesser than the preferable
range. In addition, as shown in FIG. 16, flexible thin walled tubes 1601 with flared ends can

be inserted into the perforations of septum 500 during preassembly of the septum and can
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be inserted into the perforations of septum 500 during
preassenbly of the septumand can 12 WO 2004/ 071884
weERONAWER8O4/ 004362 nove up and down rel ati ve POT/UR®04/004362

septum 500. The tubes 1601 can be nade of flexible
material to allow easy insertion into the perforations o

move, f1p S@gt IS ety 1o thpisgptaen 8Pt g Theeubgs) Hi0d qcasnlps madg of flexible
forcing theminto the holes. By naking the tubes of

mategip] tghallow sanylinsartioh emetler perfdrationshe sapiues 500 by ejpphpignbending the
500 free novenent of tubes 1601 is pernmitted relative

flared endsexpidfoicidp0Bem The ths Boles | Bﬁnﬁtdnguﬁ@tubabeﬁslﬂgﬁ@% smaller diameter
permts travel of the tubes down through the holes in

than SIRPAMES ROLOHIA 1500 AR HIRDK Sf Infbel @08 1iE BEMARE Piati
arr ows 160£ of the septum 500 to eexposé Eg%-l?lut eg(%l%m{ehtg septum
i8S f n dur ation f.or. no efficient .

500. ACpebR Rt suh BRE B9 R By Qi B e gty g hotes
S rti.cul arl ffectiye where a precipitate or solid

Sepiuy ﬁﬁ@ faring p up%wi@ di theptirecHan 96 errgyys 6905 a5t sepym 500 to expose
Al ternative designs to cause swirling is shown in FIGS

solutg 70 thegjesm Ho0Bofor Asloagr\dratipn fior Gorg Effidetenenid0and scouring of the
provided with perforations 1701 which are angl ed at

bottont hevessdlai®. Olhis i panticudgby effdctivs epietena pROipitdfecorndlid @Bmponent is
of the septumw |l force the fluid through the

prescBEbi Heottofior k4Gt 80, an angle such that a swirl is
automatically introduced in the top chanber during a
do . 10 i t )
cran et st (B SE RN I RGO 88 19, s shownin
eat | ances. di spersi gan _and opport uni to .
FiG. 17 Kot SPOIR By B Bediiaftit, LT QB hre Mmaddl igher than 90
.. the vessel 10. FIG_ 18 shows an alternative manner of
with jrggpid i ta gepm SP0.pyTheg motipy ofeife waptBo0Will Sance dhe dhiid through the
1801, 1802 applied to the opposite ends of septum
perfoB0@ns D1 aigant anigte sugh thet s lseddh isaptonaticatie inteoduogahint tel tdpochamber
the contents of the vessel due to controlled periodic
duringid ddwigstrokBef pigs deptling 500 hid ROhEBbHOM chanbaehRBif A URBoke. The
by sinply forcing two activators of the septum 500 to

s b et ARk, BBy b ES O SAANCE Ry o

react 0 el g oy Tt g 1he T Lo o0y’ G ot et qfgnducing
. %?gﬁ_ 1902. A conventional rocking1%% e systemis

swirlhy, tikipg sersbm; 3P 0cfrony fercepd 8Rh 13R8 apalieslyie, the@ppauicesnds of septum

500. During tilting, a sloshing mixture is imparted to the contents of the vessel due to
controlled periodic tilting. The periodic tilting motion can be performed by simply forcing
two activators of the septum 500 to oscillate at a 45° to 90° out of phase arrangement.

FIG. 19A illustrates a further alternative to induce the contents of the vessel 10
through perforations in septum 500 by rocking the vessel 10 as shown by arrows 1901, 1902.
A conventional rocking-type system is illustrated in of U.S. Patent No. 6,544,788, herein

incorporated by reference in its entirety.
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i ncorporated by reference in its entirety. 13 WD
2004/ 071884 PCT/ US2004/ 004362 As shown in FIG 19B,
wor@4ensedi nent of the present invention consi BEBEUS0048004362

pl astic bag 1910 that can be partially (10%to 80%
filled with, e.qg., culture nedia and cells. The )
r easheaay ingflG; Hchwms@boda@emwé ithexpriegent iveatiay conpipteaha plastic
have a gas filled headspace 1912. Oxygen, necessary

bag 1930 thas|dan reetpabicdliys(i) %cmr80dbofilletedithy e.gi, cultene ¢diznnd cells. The
oxygen enriched gas) can be introduced through

remafiider bf & ciganibek 6§ typiddlerinfladd ahd Qan HaOWA) gasofiilled headspace 1912.
ot herw se i ntroduced efore the contai ner is seal ed.

Oxydex Nidtedsaf) for GBI &&%W&ﬁh?gaﬁ Bﬁfﬁcteiﬂ%}ﬁgl??‘agri the {))){ygen enriched gas)

; 4
necessary) through an exhaust filter 4 (n

shg . is filfer. 1913 b ified to ensure .
can 1@ 81Bdyced tafykh st ale Blled Pt Ciet Bivo of Pihfis dntroducea
bi oreactor. It n_al so be us% to ensure that in the
beforg,faq, FoRpingLE ¥Hafsile EXBRUSY A icaR, Pepaiad 5ot thE GligROh &if necessary)
vent 1914 would not result in contam nation. The bag
througly po cxbaushfiltge helt (ot shavaokiliys Plten ¥VBraan dbesnedified ¢mensure that
noves back and forth, e.g., across pivot point 1916.
no celly pae &t relemskd ngars predd froanthbdidatacasty It @dnealdd wmise tb ensure that in
100 rocks per mnute, typically 5 to 75 rocks per

the SVERUSE bAS UePlesfu@izattiny thOkA®w IBrdugk ke RBAt 191NWRId not result in
t hrough any angle, typically 1 to 25 degrees fromthe

n y, § r

contfhFA TG ba 4910 B Veted 40 ro L BRtonf 0 BUEL A Bldhes back
filter 1920 can floajs on the liquid surface. It is

and i CF. g SO PURS LS SHIBHFa! e, ERGAS a8 Bt Py g from 5 1o
neutral buoyancy. The |ower surface of the filter 1920

100 regls peianingte, tepigallyul b prrovkamremeLp eahdrefgrbly(Hbto 30 rocks per
shown) that is submerged in the |iquid during use.

minuEhilsoughniimyamesld, agdicgiyet e¢o &bl degheas feonp dicobodizonsalclypichly 2 to 15
cells cannot pass through it. By applying suction on

degregs,tang ptdfepsbiyl 1of 10l depde® frotiBe h8dzontaiel | -free filtrate
is drawn up into the filter 1920 and renoved fromthe

bi - ' ' |
e L L e e
9 is f th i qui d f . :
such R8BS erser sy et ey o 40 & e 6 o AT 1920 can include
. hack and forth rapidly across the liquid surface.. .
a liquegd permegblcmembnt i%41 (priveAwRl thef iy srbmiargadein the Jiguighduring use.

the surface can be used to exert
This membrane 1921 preferably has a porosity such that cells cannot pass through it. By

applying suction on a the flexible filtrate tube 1922, cell-free filtrate is drawn up into the
filter 1920 and removed from the bioreactor. The flexible tube 1922 is the only attachment
point of the filter 1920 and so the filter 1920 is free to move on the liquid surface. The
rocking motion of the bioreactor can move the filter back and forth rapidly across the liquid
surface. This rapid tangential movement of the filter 1920 on the surface can be used to exert

a scouring action and keeps the filter 1920 from clogging.
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a scouring action and keeps the filter 1920 from
cl oggi ng. 14 WO 2004/ 071884 PCT/ US2004/ 004362 The
w@eoiozisen filter 1920 preferably includes a fPCT/D82000004362

menbrane, made of a material of suitable porosity to
re,hia?irn cells. In the preferred enpbodinent, the filter
mehisr Bpdusiny dilise 1920 preferady desledrs pdilratien masmebrapeetade of a
with a mean pore size of 7 mcrons (Porex T3 ). The

matepalr svitpne petosiy trestdimselishn thd paafereseeropodiment; yheshittaythembrane
surface and is electrically charged such that the

can beed disteedeordiBi foil fetltlylEdeQsiieétt witle B inftgn tpord fige 8117 hel€@nd{Porex T3 ).
the filter 1920. The pol ypropylene material can also

The B@ﬁoﬁﬁ%ol)bétﬂil%‘é e tﬂ@dadvgt!i'ge{ of lé: &é??ls%d%ltlﬁﬁﬁlif&r%ewﬁ 8Rctrically

nyl on "~ and pol yet hyl ene coul d al so” be used.

I [ I S f bl d
R TR R SN IS 520 e
his | A f I I [ A
r ek SHGEeA0: Leob  BOETHL RS, b T B

the filtrate tube may be easily attached. A
and pedyoistlens conld deahe vsed. bhedilgraiéen inpmbriae tihpreferpbly heatopglded to a
to prevent the filtration nmenbrane from being sucked
non-fgdras agpérn$dyet. he Inipther plefeyexl ambodihekit nisoldyef liowmade of clear
The entire filter assenbly 1920 can be sealed by a

polydiii@én®eilhy AVBb&eshrs ?@ff\caﬂ_ Be aftadhb&to thd %Q?érfla a6 @itht the filtrate tube

i nside the bioreactor bag and a harvest tube 1922 is

may 5@%@25&9&93] w?élgﬁﬁ%’lﬁ%@g{eﬁpb%%@a&%@%ﬁ@Q Ghnd htt&r to prevent

can renoved ore preferable
that this tubjng be flexible enou to permt the .

the e op Py bOfhotring g B RSP e faPolalis i okipg ot flow.
filter 1920 and bi oreactor bag can be sterilized in

The eqfigs filisy agsembply 19%bgaathespaledhi 2 Siesmally weldss seasme y
sinple to use--the bag 1910 is filled with growth
pridwofiliey 192@& s [pbacadt insidattherddomact@ebbs apdna herasidabe 1922 is
and the bag 1910 pl aced on the rocking platform 1915.

connedie] iy Aeablrtubigg 6 G dhafHratetmt ROrehidved GivRt theMbreactor. It is
growh. Once the cell density has reached the desired

prefel®Yeihal HPiubHl B FeiQe %n&}l%ﬁ ﬂ%oﬁie%g‘ﬁ?!t*é fiftko lyﬂttﬂﬁ%\g:';fg%y on the

operation is ‘started. Ce trate i's wit

. h rfusi~on filter, 20 and coll ected, .Equal
tiguid, AR 107 B, L S BBy IR0 AR by gamm
erfgﬁion oper.ation puts the cells _in

. to a N .
radialny a s BYSHEEN dp SFUPIEY SIAIC AN We- Bkt eARadA1q df filigdywith growth

weeks. Perfusion operations require
promoting sterile nutrient media. Cells can be added and the bag 1910 placed on the rocking

platform 1915. The bioreactor is rocked and aerated to promote cell growth. Once the cell
density has reached the desired level (typically 2 to 4 million cells/ml) perfusion operation is
started. Cell-free filtrate is withdrawn through the perfusion filter 20 and collected. Equal
amount of feed is added to provide nutrients. The perfusion operation puts the cells into a
steady-state operation and can be extended for many weeks. Perfusion operations require
that nutrients be fed at a slow rate to the bioreactor. At the same time, liquid must be

removed from the bioreactor to keep the volume reasonably constant and to remove toxic
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that nutrients be fed at a slowrate to the
bi oreactor. At the sane tinme, |iquid nust be renobved
WO can0t 1384 bi oreactor to keep the vol une reasonedii/ys2004/004362
constant and to renove toxic 15 WD 2004/071884
PCT/ US2004/ 004362 net abolic¢ byproducts. In the case
metabglicsypredusts b drueass of tSFﬁféteﬁaPF fs, (g GreyestaldUee may; gpntain the
the product to be purified. In perfusion operation it
prodiict te be phrified.tThaerfosibh operatioh & ialctitivaldhateelle aviebe thawed to leave
bi oreactor. Otherw se, the cell concentration in the
the bivredcac t@heiisd, tith el chneerttntioR SR e bioRactoh &ilt ddSdud b washout

practice, a smal | anount of cell |oss (<10% is

of thé LIRS ﬁngpach& %rs‘iil%ﬂl £rﬁoﬁrﬁrﬂ¥vc%ll 1962d1894 1§ijl£theﬁ‘%h|o§d&rfg remove
to pronbte a low level of cell regrowth. Althoug

dead Sclh@ %E{glggéﬁlllts %%1?,1] g %gbq%(ktg aslﬁ%‘é‘fe%v%lm# cehlpgegrof\x}tl:l: %lfhou % s1ngle filter

lters on sane. side of the filter na y
1920; rs% oy iRl b elieomcbancroon Wg@re%weaefc%? & gntoa gl Biers on

present invention is shown in FIG 19B. The

the sagnesideef Ge fillsr mppbensady fed nutrients froma feed
contai ner 1932 that can be suspended from a hook
e Al ippgfedtedvpedustonesngiiol sgedrs aecck®ing. to The preadre infentiords shown in
can be controlled by a feed punp 1933. This feed punp

FIG. 1983 TR bibRaOBL oy pially RN Mitkib AR thom RYfedd c6iiihE01 932N that can be
1950 punping feed Iinto the bioreactor via inlet port

suspe%%é@ fra Hi'ea fIS @815 v\,gﬁ%dh WiRCa %n%}itt bt 1811 eg’ﬂ% Ht;gpoﬂge%ﬁ can be

unt preset t of fe as neasure

Contfﬁf‘éig@( aesbegpe 1?@% TR e arpadd % i o §'§§fgte?§re}9@@mttenﬂy by a

switched on, This punp 1934 can be use to suck

contrpllqr 193 @umﬁlrtghfﬁ%@rp thﬁélqz”@@eﬁ@s\flwl¢tunortelr93@9 Abe canfgoller 1950 can
punp the collected material into a collection vessel

turn the3&d mume h933ombistd piryget walghy of fad pmnoedurted dmlodsen samght of the
hook as the feed container 1932. The controller 1950

feed tomphiaal 1932, idadivehidsinpuiie Bi8@4cttnt Next, ige R@Vestgiuetpt 1934 can be
| oss neasured at the hook is zero, i ., until the

e
sw1tcH@d3 8n. ‘Ffusgﬁﬁl 397 cdaRlbe JEARAR £ Eﬁhﬁ@lﬁ %1921? ﬁ%%?lgg £1lter 1920

e mass mat er 1 al rermve
rmunt

. P LS B e LT, K s

eated. The frequency of cycl ca a
Suspepged 34" thenmgeleqkeds bedeed Powém%é?%%w 1he éontw%r 1958 ypically

cunul ati ve anount of feed added and harvest
runs this pump 1934 until the net weight loss measured at the hook is zero, i.e., until the mass

of the material added to container 1935 equals the mass of the material removed from
container 1932. This ensures that the amount of harvest removed equals the feed added to
the bioreactor. The cycle can then be repeated. The frequency of cycling can be adjusted to
give the desired overall perfusion rate. The cumulative amount of feed added and harvest
removed can be easily calculated from the cycling of the weight sensor 1931. This simple
mechanism provides complete control of feed rate and harvest. Alarms can be programmed

to warn of pump or filter failure to prevent the loss of valuable cells.
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renoved can be easily cal culated fromthe cycling of
the wei ght sensor 1931. This sinple nechanism
w@eaniotsss conpl ete control of feed rate and haP@BEES2004/004362

Al arnms can be programred to warn of punp or filter
failure to prevent the |oss of valuable cells. 16 WO
200 M7 dgBicdyrmuszotpicabpsm AdGsecordias 4p thejinyewiongs shown in
a typical septum 500 according to the invention is

FIG. Shdibe outer riagG01%f tHheepauh das locatgd fiidedit a tghmersiéyflanpibasof fabric
| ocated inside it a generally flat piece of fabric

502. S pdrfien REsEptam S0 SAPINkFRO Withdk ihidr&hadbsrsWitihe VBRel has a
i nner chanbers of the vessel has a series of

senep@fgge%% {cA0 3 RE eg 9@@&%@%& gm{ﬁg%ﬁe,dﬁs*}sg@ﬁr f@JcﬁtﬂoPenﬁm is not

I'S not

. i.nt end to c e | ow atterna
cesi 20 B it IP%PIB%}r Brsd e o Sreifecs Ny BplieB ol p g ibtionce a
sept um 500 which aids _in the m xing and ot her _
the H&F%@é@é@%s thepygh sephan e iligh arrﬁ%lrs%'ﬁp;@ﬂ@ sl othprdpregrpecs using
properties (along with septumvel ocity) can be
the sppidint | ddet shaphasizgee dndeedgeuprdpetieanr(along peith isegtupeveogity) can be
|l ow for cell matter, and high for chem cals requiring
modifigd) rte Schiavge Mheiflugy shéarﬁpﬁ@pélﬁe@rlegat oo f@f caleshgter1@nd shigh for
shown in FIGS. 6A, 6B and 6C. Cenerally, materi al 1

chem'ic‘élsk}% ﬁgq Syt ed into vessel 10 via an
entra %e 570 located in upper di sk 510. Vessel

£ g, B R R Ty B 2

roduct.i on f terial into vessel
ma‘fe%ﬂtlrfa Xgflés npgused aionisas! ]I&a#a HoSTrHEe F@eiﬂﬁés)caéed in upper
vacuum i s t hen applied to vessel 10 via vacuum tube
disk 550 t\sssedribvie fdledetpstoattouniisl niidivay papier idifok vlone smatlow for
agai nst the material 1 level in the vessel. The
flexingeofohalvesse]. t Rell@aving clicemteduaionwt mhaagill oko wesselkl0ggnirimce tube
the vessel sidewalls that allows septum 500 to nove

570 i§ @lodkd. VROt ﬂxo@@?ﬂ&é@fonb‘ PPescuBMGs HaWespplicd kS vasker ﬁf‘%a%@uum tube
The renoval al'so prevents gas ent r'ai nment 1's

550 tmrérhage L REERS anﬁ?ﬁﬁg %@Pers un esﬂ?ﬁ&\@fl n,gghc'ist tﬁé ln?a\f\érfa? il £8vel in the

the excess alr an ore nitn vesse
ence

vesseg- ﬁ“hsgelggfgéﬁt egglrrcl? 2 tlaolgﬁl ]]eﬂ%t u' gf?qé} & ab §§f8 s@gwalls that
nitrogen, a noble or other inert gas) can be ed
allows pepibEn 9Ub @ Mot TBkHHe duFTdhgoR RPRGErRgddATH d}rSkﬁélO and 520. The

subsequent
removal also prevents gas entrainment is the mixing process. However, some operations

allow for the excess air and other gases to remain in vessel 10. For example, some reactions
require the absence of air or oxygen and, thus, an inert atmosphere (such as nitrogen, a noble
or other inert gas) can be placed in the vessel 10 both during filling and during subsequent
mixing or other use of the vessel 10.

In one embodiment, the mixing operation comprises a motion of septum 500 between
two positions as shown in FIGS. 6A and 6B. In the first position, septum 500 is pulled nearly

into contact with upper disk 510 allowing for nearly all of material 1 to be in the lower
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m xi ng or other use of the vessel 10. In one
enbodi nent, the m xi ng operation conprises a notion of
wGaepiumssN0 between two positions as shown i nPE/GR006#04362
and 6B. In the first position, septum500 is puIIed
ear|ly into contact with upper disk 510 all ow ng
chamh%fa?ﬁ Vessel] 10yt Thedeverawall 546 lwghm@ch as paaeit ang hwgs e bulk of
2004/ 071884 PCT/ US2004/ 004362 chanber of vessel 10.
materffiel. | Swelr iansllawrbUOFIG. 6Aghd areegectsveaviewsafl vessaidlthatl s position
the bulk of material 1. Such is shown in FIG 6A A
durinpermpsd mettor isesNodin MEESeI6CIOhdt tHdWessdd@s hilf Gull ofltHateidl 1 with
a mxing notion is shown in FIG 6C where the vessel

the gisspahﬁdll‘é/ rEﬁibbechfnd'TB@v@f Wﬁﬂl 540 Y!' t§ te ] %vlﬁﬂ@%\gﬁ@lr \;151?5‘!3()' is wrinkled as

renove | ower wal | tene
k m 500 ul |l ed u vvar
i e 3 it PR R  FHEEEA: o
neunatlc draullc magneti c _or any other

o3, %rym@ﬁalﬂﬁ%%ﬂﬂcsty b fthes e teRancg sl rypem., spgipas by pistons
2021 |l ocated 180 apart and connected to the periphery
2020,54024 denatash 1800 aparhandrenaediediiorthe periifher & sepom S¥her
di sk 510 and | ower disk 520 are reaction plates and
s dptheerbbélimsntadftFAGH2d, dppeadsk i e andidwe disld S20 &€ reaction plates
(shown as pistons 2020 and 2021). Herein, flexible

and s% §£6500.% hSachBARS QCtehdr tdi®e ra%ﬁféﬁdr‘{@hd%rﬁﬁ@%m’@@r@ 2?0’0@ and 2021).
O as well as to the drive actuator plates. As shown

n V, [ £ t b
Hefelh %%’921 V?e{%éeﬁ’?ﬁe& e O BE o2 ags 1855 3B et as 1o he
. ternatively, the septum 500 e

arive GERRBEPI (5 rkh JE Loy BEER Grel Oy Righm ey bedecured to
In order to all ow i ndependent squeezing and _expandi ng

the mgterighaf the yewssl 10 bye @P%ﬁgﬂ%ﬂ A 1Glya e SREMHEY0 pay be connected
provided with separate notion. Furthernore, by

to thevgessel Mg 8 eigidinhasdGommectiosedaratel tp abivuatdegenticny equeezing and
mechani sm greater flexibility is provided, allow ng

exparflirgssfuhe phaal f@bti@ﬂ? af¥s N0tand r5eeGhdyoe ﬁﬂo@fc@ﬁ vafiDsepashte motion.
520. Such further flexibility includes the

Furth@rPerllé CBY bRn@he %&fthﬁuﬁ)(p bR %esc&‘:é uf%tﬁ%gecﬁfve fieSanism, greater

force, range of notion

e BT U PP 0 Sy 2

sel ile vessel 10 is shown with two
Such ?lfrrher g‘F%‘gﬁﬁY 5@@%&&6 BRLEYIPILH Fa5ABS PHYCESSRSRAABTIFLS ¢-g., force,

is within the scope of
range of motion, temperature, and vacuum/pressure. Moreover, fill/discharge tubes 2025

may be included to allow for easy filling or emptying of the vessel. While vessel 10 is
shown with two fill/discharge tubes on top and one on the bottom, it is within the scope of
the invention to vary the numbers and location of the various tubes 2025. For example, the
tubes 2025 may be placed on the sides of the vessel in any combination. Additional
mechanisms may be provided to rotate the vessel in one, two or all three axes. Because the

mechanical actuator may be separated from the contents of the vessel, CIP/SIP is not needed.
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the invention to vary the nunbers and | ocation of the
various tubes 2025. For exanple, the tubes 2025 may
wheoophzised on the sides of the vessel in any PCT/US2004/004362

conbi nation. Additional nechanisns nmay be provided to
rotate the vessel in one, two or all three axes.

Finallpehe tnesharieal apiahamiay B DERErUBmed twomllgléwlatre@r@f dyrctions,
the contents of the vessel, CIP/SIP is not needed. 18

such agiR BT8R dandPhlkéfi2004/ 004362 Fi nal | y, the
mechani cal actuator nmay be progranmmed to acconplish

amiierd véem i@ fpul b Goiv@Mards (BWakisaswet disRB20r ERGind his operation,
and filteri ng Then septumis pulled downwards towards

both thQ‘ﬁﬁﬁerd\gét‘f 58609nd M}éf 1F 54 §4 PwBlR %} gﬂﬁled.bg}sht EJ‘SultéBPﬁfateﬁalt

and | ower nk

t.er 1 be h ho es.
begm%%’d?%sa e b BOFL S inohe BEGPBRon e Joo BT HEh Resflis the upper
upper . chapber of vesse| 10. Fbles 540 create a
chaml?eaaf qessebif-oHolea 040 piepte rapigriiow gt material kifarcingihe mpgture of the
constituents of material 1 and then injecting nmateri al
constifuenst of mhterialppand dheaningacting neateséel d mto ther kpplee gharhbasvio create a
in the material, further aiding mxing of the
turbule Bdw il eetriatefX1CRirthedititg 20iRirgSof theltdrsdtuenrzplGricelsyptum 500 is
down near |ower disk 520, nearly all of material 1 is

pulled 6&%51@@1}1' @ovbﬁ‘ ﬁeeh‘ﬂ@@ét diSI089M Slearly BIl Sf Dhaidtll 1108 ld)c%teﬁrlﬁv%ﬁe upper
B. The m xing process 1s then continued

chamt\&/’&f 'Thﬁ%thﬁ?om@@ﬁ%ﬂ%%ﬁ towards upper disk 510
reverse operation to that descri bed above
results to achieve the, sit n shown in FI G
0 i AR RIPFS S g COMUNEH 08P AR bq"éards upper
operations of this novenent of septum 500 up and down
disk 340} whidhoisou geieseriperation te dhait daseiébrdsahioye, argt easpléy tojachieve the
Fol | owi ng conpl etion of the m xing process, the
situatioatsbowalin EHR dre agdin.hérfull troixad opmirztti’ainmongﬁised ofl@ubiple operations
di scharged into another location. In an additiona

of thi€® HROENERRtef RERINMBODOEY aAd dBemUSAH tRSodelP IRiNClhk Vé@nstituents in
heati ng/cooling source to heat or cool naterial 1

mateﬂa?‘iatletﬂlo‘%hg'cegtéﬁi%gqu e nhﬂng sy eﬁg ’%h%ﬂ?ﬁt%%? cﬁ’rll be either stored

erature tu Is runt

500Q. 703 b |
withir} Ytﬁfeﬁthﬂrglssttfg%%ga@ﬂt%@@ﬁwm 500 Tuﬁea78'3”pna§

al so be _a chanber forned ] ] )
In an additional embodiment, septum 500 can be used as a conductive heating/cooling

source to heat or cool material 1 located within vessel 10. In FIGS. 7A and 7B, a
temperature tube 703 is run through the middle layer of fabric of septum 500. Tube 703 may
be a simple flute hole extending into septum 500. Tube 703 may also be a chamber formed
throughout septum 500, in between upper septum layer 705 and lower septum layer 706. A
baffle 704 is then connected to an outer portion of septum 500 to divide temperature tube 703
into two channels or chambers, an upper channel 708 and a lower channel 709, except at a
connection hole 707, which communicates the upper and lower channels. At an outer fabric

ring 505 of septum 500, a temperature fluid entrance tube 701 is connected to the septum and
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t hroughout septum 500, in between upper septum | ayer
705 and | ower septum |l ayer 706. A baffle 704 is then
w@orvaetsed to an outer portion of septum 500 tPCHUS1006€004362
tenperature tube 703 into two channels or chanbers,
an upper channel 708 and a | ower channel 709, exc?Ft _
commynicates with 08¢ cBanneb P& teraperatiysi Bhe dBindnifiactsmpsrause fluid exit tube
upper and | ower channels. At an outer fabric ring 505
702 5f copmpetedntsOibe atheredpanelt of ¢hef temperanter tibce Flbé iT@dduced into
is connected to the septumand 19 WO 2004/ 071884
tempéallitd JHARD dAtRDéS Gzbe TOMMAMIS alodg wppeh chiret Negnklough temperature
tenperature tube 703 and a tenperature fluid exit tube

tube 7632 dbwn HROOEEEGFhet Qo RGle 90N &io VAR RhnRE 708 ﬁlrouggl talre femperature

tenperature tube. Fluid introduced into tenperat

e b LR SO ICHE) b BREPE R R i spr
connecti o e 707 into |ower chanpe| 709 through the
500, OB G. Wbl Ao B8 et EEHgriae Gireuib thy AUk bl heat up

tube 702. Such creates a fluid circuit within septum
septugp¥0, aad sqpgwn SOA vill Granyfer thetheat iRt mpteripldl imveseelt10. Likewise for
through the circuit, the fluid will heat up septum
cold Baid, senintiraehtthercidait. wWhiletthia rehéuctivh dehi@i/caaling operation may be
material 1 in vessel 10. Likewise for cold fluid sent
operatdd Do) ittih @refértblyi dperalill in& ohflinstiGOREAH GlhMEng motion of vessel 10 as
heati ng/ cool ing operation nmay be operated alone, it

. c . ¢ : et L g ‘
outlnel BB it AR Bfectik RS Thp Sncleh Ve Al Mling process
re eft%%i.ve tgr ocess.. The.conductive heating/cooling

may A e RS Tt I R OB S A& PR S heousl y with a
m xi ng operation. As an alternative to the fluted
hett PThaltapatenoatie dlued badins Myevm, 2ssdiprlospdsthovemsseptum 500 may
have a heating/cool i ng system extendi ng throughout its

have prhseting/étrmtingrsystemn etiending Hooughiont itFii@8r ci@nher whixh 1snshown in
such a design, septum 500 conprises a pair of parallel

FIGSy 7Qiafld pDatlg SudtB deagrt] séptlmi 500! dognpridks 4 Pir bF padalbierigid plates 730
mat eri al of the other enbodi nents. Runni ng between

and 740 3h Gieu RIrah & Ble PR ﬁlﬁ@ﬂZﬂﬁf % (ﬁhé?aécrﬁﬂo%igﬂélﬁg.e ﬂt&gin\g%e‘meen rigid
creates a septum upper chanber 731 and a septum ower
C e : en.t rigi | ates. In a process o

pacC AR A0 DT 20') B B S5 BB igRB 1 and o
t erature flujd entrance tube 701 and passes into

SePtu@:‘g@EM BIPer 94%1%%%@? theigid plaées |y ia@r%ﬁﬁg%l&eaﬁng or cooling, fluid
t hr oughout septum upper chanber 731 which allows the

enters septum 500 via the temperature fluid entrance tube 701 and passes into septum upper

chamber 731. The fluid spreads throughout septum upper chamber 731 which allows the
temperature of the fluid to dissipate into the material in vessel 10. The fluid then passes
through central passage 710 and into septum lower chamber 741, where the fluid again
spreads throughout the septum lower chamber which allows the fluid temperature to further
dissipate into or out of material 1 in vessel 10. The fluid then exits septum 500 through
temperature fluid exit tube 702 where the fluid can be recycled and recirculated through the

septum. This process can also be completed while performing a mixing or other process.
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tenperature of the fluid to dissipate into the
material in vessel 10. The fluid then passes through
w@eentnalsspassage 710 and i nto septum | ower chaP@BEUS2044/004362
mhere the fluid again spreads throughout the septum
wer chanber which allows the fluid tenperature to

The prlajeft 30 andips 44 sarebe fernedrofguetab fplaphic epGramics CPMPQELSS @it similar
10. The fluid then exits septum 500 through

materfadnperature fluid exit tube 702 where the fluid can be
recycled and recircul ated through the septum This
prAaCeRstheAilteth@Re e teasinliedBd Hohtid Lpldessk&y dBsttibed above, a pair of
m xi ng or other process. 20 WD 2004/071884

reactlglgﬂif%zwé&péﬁﬁzas shB%n %ﬁ 3% RO httatALd 60eRE1 10 against

metal,” plastic, conposites or
f t h | t t
upper %ﬁ”&a&w R a0 Pt B 2@5@@&22% iERR Rl B %l&fl& miing or

reaction plates 900 and 910, as shown in Fi
other @P@fatloﬁ%n Reaction; platge 409 gnd £44 énaymaV&grawrfmaveLﬁwgtﬁlSamaorporated
| ower disks 510 and 520 nay provide, e.g., mcrowave
thereih gatatiagheduthenetp whichmgn de used h@hefup@r mpieonks ] iRede tHeothambers of
pl ates 900 and 910 may have m crowave emtters

vessel MO akhpgidkRiker théesebnbottoratsuffafear thaevesicd ihdwitive deate of the
used to heat up material 1 inside the chanbers of

septul‘ﬁec%ﬁ @lso R abhicesOrRich RS udbREpthAR n?arde Betdeom sur face of
he vessel. Inductive heating of the septumcan also

?&écg S&C/fgﬁi? ko%ﬁgl?vst;ﬂg%@?le? aéﬁ gﬁ c ég%’% V\%L IHaterlal By
PP e i

septun1and any ot her naterlal Only upon rupturing of
any offis 1Baigri@o00nly wiive matENESA hemeaiS9Bds themetasal contained therein
rel eased. Such rupturing may be acconplished by
releasply SSical rupueiag ungy bs ucdongdishefibe zhygiral predsard Gath akegteezing),
or any other means. Such frangi bl e bags 890 may be

chemi¢hl], | Hea€Gri fhyabiher @iH2QSI NBIh H@BEHIDBSLsNEI®Inhy be utilized in any
Simlarly, the septum 500 may be provided with a

embofnfgdbld ﬁbe& lh@l%ﬁpt Ea?@r tﬁﬁes%ggﬁnggg(ﬁggagsﬂggSQdﬁd V\Gth a frangible

essentla y acconp
cem A5 R e b5 TR Syt B ORGSR By e e
890. mggﬁgg&g? bn?englgjrgrtlel',l rcgr(ii tﬁenccfnpe%tsscz)ifﬁe %ssgl (9(;1’11:’[;0? regcrl]nt other and
the septum. Such a membrane may be ruptured in the same or a different manner than the
bag 890.

In another embodiment, vessel 10 may be operated as a bioreaction, such as
fermentation, apparatus. The apparatus has additional feed tubes 800 and 810 interconnected
to septum 500 and intercommunicating to the inner chambers of vessel 10, as shown in FIGS.
9A and 9B. Feed tubes 800 and 810 communicate, at the outer fabric ring 505 of septum

500, with inner feed tubes 801 and 811, respectively, which in turn communicate with the

inner chambers of vessel 10 through feed holes 802 and 812, respectively. At or near feed
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bag 890. In another enbodi nent, vessel 10 may be
operated as a bioreaction, such as fernentation,
w@ppanzsss. The apparatus has additional feed paEsS2080W4362

and 810 interconnected to septum 500 and
I ntercommuni cating to the inner chanbers of vessel 10,

holes £02ame\i 2i Withircmner tpad avhes $B1 apd &92tqutsaen 80 thimfepdgubes 800 and
communi cate, at the outer fabric ring 505 of septum

810, HO®@ne wiayvalves dor freeshting hdmcld®/bstanfimdtetial frospthe tinnee klyambers out
which in turn communicate with the inner chanbers of

the fee@361ds. Ihcheaugh preade fel H5itP08 addenfdrial, chemicals or gas into the
respectively. At or near feed 21 WO 2004/ 071884

cham?glaélHﬁg%ﬁn 1%%%&; (%glfgénrgg(g%gﬁf?)%s tgﬁgess iphi n i nner

bes 801 an ed tubes 800
wldh BPotnacelr bR b Fhined i pEr e "G g pooting.

i tubes. Such features rOV|de the ability to add
whict,giag fakg placeryathie ypssebi0 ghathertipilaheesselhakber thggermg proportions
m xi ng, reacting or heating operations of vessel 10.
of meTifrearyst wedsss irobicedgantot vessel BB giimthewnethod desedibed above. Then it is
pre-m xi ng, heating and cooling, which may take pl ace
determinicli whetigs see basl Readr is alebiesd siithid te otRgsRlsSof Véieel td)€or example,
correct proportlons of media and seed are introduced

introdu@é Br ¥a9S &lgad Readi i ntdiR d 7B zﬂpgerglﬁé ¢édchReA 1@91%\4@ hcelﬁ;f ﬁnéetrobic. If

is detern1ned whet her a gas I's desired y
i .
no ga% tﬂgacf Eacfggﬁécf ﬁgéan d%ﬁ%?g%g glggd'lo 18 e La grr(])%lan‘g?sg% d plélr ge ?r%;ﬁlo%rdescnbed

ve head [ naer obi ¢. head i s_desired
above. hﬂo ?%eg%%erwéids ﬂgenp‘m&eéncop ek Angcheatert 2 regdes ysing the methods

met hod descri bed above. The entire material 1 is then
and appageds dessibeshipharie apdegréguedasieseisaryusi ng t he net hods
and apparatus descri bed above and continued as
neclelisar of. mAkidup salntiods, oplienallp isdhdibg angs, apthanaldey as needed
including a gas, are then added as needed through

througtefAd ttthes @D thdfifo tHt Pahber SRR hndTEQEMRe 30N eaﬁdff&i%i%ole 802.

tube 801 and feed hoI e 802. These sol utions can

Theser%ﬁﬁfo%g chibs ﬁ%ttéfgﬁ Rﬁn 560 8L For. H&e&{eﬁ‘@% 1h9‘5<¥19:g& ? the septum.

e sep process a

o UL SR AT M pALD DLIEL Qg atioh it o o
propelr ;n)gn(r)lt tt}t;ee ly%g%rg%leurtlo\lglcgn falesg %etalélltcjleed 1811%(9 theI c%gglrber via feed tube 810, inner
feed tube 811 and feed hole 812. These solutions can also be metered through the septum or
externally, optionally through individual feed tubes. Following the process, the meter
solutions can be either stored within vessel 10 or discharged into another location.

In another embodiment, vessel 10 operates as a reactor for constituents of material 1.
As mentioned above, vessel 10 is provided with a pair of reaction plates 900 and 910. These

plates, in addition to providing a heat source for vessel 10, also move with respect to each

other to provide pressure against vessel 10, as shown in FIG. 8. The pressure effectively
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feed tube 811 and feed hole 812. These solutions can
al so be netered through the septumor externally,
wo@piosomeB4 y t hrough i ndi vidual feed tubes. Fol POIUISIP04/004362
the process, the neter solutions can be either stored
W thin vessel 10 or discharged into another |ocation.
squeqzgs ypwelhl} tepidoinremeting esthemidad regstipmt whilestilh allewingonixing to
for constituents of material 1. As nentioned above,
occuvessel 10 is provided with a pair of reaction plates
900 and 910. These plates, in addition to providing a
hepte pRitese bbgins M35 88Hind Gin BbBARRIKE sWH Rs ' @PRREId bP pre-mixed
each other to provide pressure agal nst vessel 10, as

powdsHONRyLdts Fétc@‘alcﬁl/gu\ggfg 8%@8@%@30 el GRkIbLELY VCS%%]] ]\%1 the method as

2004/071884 "PCT squeezes vess

id in propoti a chem react | while still .
descr%eg &l%owg aqfﬂ%- rﬁgegcinge (E%E’E&‘? .?é, -?ﬁeangird&g 2]'; glegcge& AS alB?/ described above,
addi ng in constituents, such as separated or pre-m xed .
gas hﬁé@&e@s‘?@ EHayed i vequem gibemyOwi The gast bgagdsqag alsmbe maiptained if
chanber of vessel 10 in the nethod as described above
needegin dOnaee thedeenopsiveentpak|added By ar@liveased 1085 sdaledn esdtion phse 900 and
al so descri bed above, gas head may be renoved via

910 begoutomapplp @rdshide ahliebeghs td1sfidefathe Alessel D@4t @AY added by
if needed. Once these constituents are added i n and

introdtR B thedDiHrSugheRb& Roles &R0t 4na8 10! %ﬁalgfg)t@t i alsq %Qlcgﬁt%&i on the

to apply pressure and begin to squeeze vessel .
0

intr. i.ng themt hrough
centef Sifink Sy HBY 5 A0S oty A LRCY Bkl 0 ute e hpe Catatyst
n the center. septum such that they woul d contact ,
may 3ls9 é? il%IFOdi‘C"dﬁ?lPﬂ%%éF PROQTAEPIS P ?f‘@ﬁ%m,c%ﬁpa@w whgg jhe system is
al so be introduced along the perforations in the
mades ghtragipl. e sPescicandtijuspite mlarige véths themcitglysisades dorcpdttapether to a
The constituents along with the catalysts are forced
predetergétede pressura thpr édetquirddnéal hiee Spevifc tfratess Sor efatédi£ ddesired.

for the specific process or material desired. _
Addidstally] @eahhiyrialt Aey MRt IRALAl oM@ eIt tRshef 2§ AR EHel Mbove via

the nmanner as described above via either septum 500
itherQept ' . the r Lat. h
gt ST GERUENE- W Do s cB5081H 01 o o0
erformed sinmultaneous ith the pressure to aid in .
The B pEER Y Ble6 PEo ToROFS SUPHGIESIR B GhE S to aid in the
reaction process, the material can be either
reacting process. Following completion of the reaction process, the material can be either

stored within vessel 10 or discharged into another location.

In a further embodiment, vessel 10 can have incorporated therein a micro/ultra-
filtration system. As shown in FIGS. 10A, 10B and 10C, septum can have a plurality of filter
regions and mixing regions. In side the chamber of vessel 10, the fabric of septum 500 has
various filter regions, and within each region, septum 500 has on its outer surface a micro-
porous coating (filter) 1070 for filtering material, a structural fabric 1055 beneath the coating
and a spacer fabric layer 1080 inside these layers which allows for trapping and movement of

filtered material. Outside vessel 10, in the region of the outer fabric ring 505, septum 500
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stored wthin vessel 10 or discharged into another
| ocation. In a further enbodi nent, vessel 10 can have
w0 pweopssat ed therein a mcro/ultra- filtrati oPCEYS10041004362

As shown in FIGS. 10A, 10B and 10C, septum can have a

plurality of filter regions and m xing regions. In '
has a gppPorays seHanfdayer d05¢ sxgrforced witha stragspiat faric &P des preventing

500 has various filter regions, and within each
leakageeqfifdteresmptetind HAD dussideosepiuns SOV bed astindr apaceafabicicrlayer 1080 for

porous coating (filter) 1070 for filtering material, a

trappifif r4ndt tioRémébéf €ilidRa5mbenegRt IMHehspae@atdbhig lafetdl H80 effectively
spacer fabric layer 1080 inside these |ayers which

provid ﬁ’éﬁ@itft%c&gy @Hﬁg '9183 e}iaglgﬁdi%% f‘srfﬁ&eaﬂt) oufsgdet\%ﬁfe 10.

mat eri al . T si , In the region of the

0 bric ri 505, .septum .23 004/ 34 .
PR gling s p Rt 5B ISR, 0P i E Ry A0 L 8 i surtner
re-enforced with ructural  fabric 1060 far ,

connefied e ft YAgumy Seaxeségaéwkflﬂqh pravidas Aeeeyna thrppghhihs sygrrgo pull in
septum 500 and anot her spacer fabric |ayer 1080 for

particulatgpispmgmatietiaimby émeuigh thé¢ nfictorgarees pedtiogi 70, e thpapaser fabric
fabric layers 1080 effectively provide a transit tube

layer by8Ovdmidcintot dinel thevuh chel aceurns Visowed 1000 chensdegesitéeiitegdd particulate
10. Communicating with spacer fabric layer 1080 is a

1020 frkd b &fltrttREntABBP16 1AL A viicdus bNET to EPPAGHSRHeL Pgéherally sufficient
vacuum source 1000 whi ch provides a vacuum t hrough the

] ' i a L 1 .
vacuuy 366 Mo Rrititor hoRAth SHLENARUIID AR B, Bedndonspding, on the
.fabric layer 1080 and into and through the vacuum
apphc@@%‘bum 1000 then deposits filtered particulate 1020
into a filtrate container 1010. A vacuumof 11 to 13 _
p5pr pr 6lieelve falteycrperatipnya sikingdiresess magduurseflgn conjunction with
mcrofiltration, however, other vacuuns nay be used
the vadepeareghplied acrosshthe fdppl Thatmiaing frocesarrafdseatiulent ffiokt ernditions
operation, a m xing process may be used in conjunction

and pWdrhs 4 ReivAstisTRBRbd &lo@GA&Bsbdvenviith kesps HORvE] 4 pidticulate
process creates turbulent flow conditions and

f i feL i f j | aho

e BRSSO G sl L Dy

pric S AT ey RER Gl S DGR ol 6088 4 i
particulate in the materjial 1 nears noving septum 500

operatif}, it]ppgvguﬁ,py(wﬂbpull it from the material into the vacuim system. Alternatively,

(%sz by larger

the pressure drop across the micro-porous coating can be achieved by pressurizing material 1
in vessel 10 using reaction plates 900 and 910, describe above, to squeeze vessel 10.

As an alternative to this filtration system, vessel 10 may have incorporated therein a
filter septum 1300 in addition to septum 500, as shown in FIG. 13A. Rather than a septum
having the features described above, filter septum 1300 has a micro-filter 1310 located
therein to filter out a predetermined material. The filter septum 1300 is preferably located
between septum 500 and lower disk 520, as shown in FIGS. 13B and 13C, but other locations

are possible.
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operation, the vacuumw Il pull it fromthe materi al
into the vacuum system Alternatively, the pressure
wWQ@le@p/0Zus8Hss the m cro-porous coating can be arti/Esm®d4/004362
by pressurizing material 1 in vessel 10 using
reaction plates 900 and 910, describe above, to
squeetaablggueqesy of fikgation usingetilieitsepem 430G bagins by lowering filter
filtration system vessel 10 may have i ncorporated
septumhl308iuntibit i adjacent wdpwendid8620,ian shaiei tri Bt t16Bs &fiet mther process
500, as shown in FIG 13A. Rather than a septum
descridad | igeihhal ebd eeordascichess abiaig, Hehlih@EodIRR! YBActing and/or
1300 has a micro-filter 1310 located therein to
: e . . S. .
Ferm e o R PP o AR L be I8kl b i R e whie
_—— r gisk. 520, a hown in FIGS...13B .a C, but
flter s P00 B, Pl U oRle pept 5 e S50 s o uncl it s
. PCT/USZQ%?{OO 362 A preferable process of filtration
adjacepd iseRjuim; Y0ANA 0 srRAtUmS Bregwlph adBgent GBpRes §lisk 3 40e This creates a
septum 1300 until it is adjacent to |lower disk 520, as
pressuyp dhah forpespnaterial3B S0 Thienglo niiero-fijieo d 353 leayésga idtaided material 1356
herein may be perforned, such as m xing,
abovehéiiti neptamol 3009 and enedsidigl aimdértil 13561 BEBWI NThe continued mixing
Fol |l ow ng these processes, septum 500, can be operated
operalifh 8f BaprirASOURARINBhE BiltrdtiohtR5via&PEMMIdR v Sohd1BBns needed for
pul l ed up while septum 510 i's held stationary, e.qg.,
L wl 4t is adjacent septum 500 and both septuns are
effm%ﬁwtgaéfogdj acent to upper disk 510. This creates a
essure that. forc mat erj al 1350 .t hr gugh
AL PR emhodipaerts O a0 VSTioR: YesteliIRan Raard i expassg stumry 1150
) above filter septum 1300 and a residual material 1355
into agakga\As shvie BEIGR: d dArihsouely 11Bpessel 18 hapt flssiptaspagadabric layer
during the filtration provides turbulent flow
1110 ewhdidake fabrivef@ittedl 120 rwhieli Hiaidestmdank tto dilieomhe take from the slurry
anot her enbodi mrent of the invention, vessel 10 can be

1150 bisedilted 1RXRke $GnSh Blekind 450t WaliRioRalbRKRssef\$0 HBOMisbRtion film
FI GS. 11A through 11E, vessel 10 has a flexible spacer

: . 10 i i .1.120. Whii .
110 S381 SR LSOO APl O 4 ey DG oting
r the cake. f

e SRR e BL g 0 BB PR Moy g
, ith a tear bead 1131. The isolation filmallows for
with c\éviﬁ%gmrxll 1§§ ’anqg EX{ing kaq%qry HJ@’G 1100.

A bag out sleeve 114Q provided along side wall 530 which allows a user to reach into
the chamber of vessel 10 and pull tear bead 1131 and remove isolation film 1130 from the
surface of spacer fabric layer 1110 and cake fabric filter 1120.

A process of creating a cake using vessel 10 is shown in FIGS. 11B and 11C. First,
slurry is created inside the chamber of the vessel 10 using a process outlined above or is
placed into the chamber via entrance tube 570 (FIG. 6A) and any gas head may be vacuumed

out via vacuum tube 550 (FIG. 6A). Septum 500 is moved downward into contact with
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reacting and/or fernmenting to create slurry in the
chanber of vessel 10 without interfering wth cake
WO pdoer188420 and exiting out slurry tube 1100.PGT/D82P04/004362
out sl eeve 1140 provided al ong side wall 530 which
allows a user to reach into the chanber of vessel 10
lower gk ). | Nextaisolpsign fiimalil 38 s reneotisd dyi ppdling teanbead| 31 vaobag out
fromthe surface of spacer fabric layer 1110 and cake
sleevef Bll0i to aflowtfdtratichad sludryprldbess of creating a cake using
vessel 10 is shown in FIGS. 11B and 1 1C. First,

siTeregin expeaaiced chks frdg §108yCh30Phpuah JobeandeRset dik 520 are
usi ng a process outlined above or is placed into the

move R A S0 BT L SN gy o
e S0l o s B e BB e o

Next, isolation film 1130 is renoved by pulling tear )
the chagher pf yessgl A0 phrguegy slury) tals, & 160 4 d'he slugry dseharge isaaollsped in a

of slurry 1150. To begin expressing a cake fromslurry
dischargs oollestaytld il 500wandisk 6% andisepikurd 200 aril contimedmopsvagmd sipwards

towar ds and agai nst upper disk 510. Such notion forces

until dlhgossibly $lyrry disoh@gk® refnblddfrothnd® fufingly qake e, sis Ghken in FIG.
particulate from passing and allows a slurry discharge
11c.to exit the chanber of vessel 10 through slurry tube
1100. The slurry discharge is collected in a

di e c r 01. ry.gisk 5 m
SRS RAb S b0k bR e Sool BB M BBy e
slurry discharge is renoved from now farm ak

processings, I0-cB GRHACTEH SFlesnIng Seltiqrfs igigFiTg 18k tg‘%ﬁ?’%’é‘g?rn%f vessel 10
step, it may be desired to clean cake before any _

from glgpningrapppreic e rigd throughctiuray pibsc bHY), while seawliangously pulling
solution is injected into the chanber of vessel 10

septutfir’@th ant daméemdjslafiihd@atmigard 202 awag fiohr wppghdisk 310y ThebRamber will
1100 while simultaneously pulling septum 500 and

now HaQwehkdlipgiich@R M WRAERINAREILEVAXhdrERM NRBRIng hidoR ey then be
The chanmber will now have cake particul ate and a

pero B0 AT, ISR U AT IR P STk i i
cleanigg rsltuirr%/ulllgi N H%thngt (;]reotl(l:e!r%%]cieg m%(l) alclllélg | & Eerifcg]rgfn%d.

Once the cake particulate is thoroughly cleaned, the cleaning solution is removed
from the chamber by pulling up septum 500 and lower disk 520 towards upper disk 510. The
cleaning solution is forced through cake filter 1120 which filters out the cake particulate.
The cleaning solution is then collected in the discharge collector 1101. Upon full removal of
the cleaning solution, a cleaned cake 1155 is formed in the chamber of vessel 10.

Following creation of cake 1155, lower disk 520 is retracted to its lower most position
away from upper disk 510. Upon a vibration of the upper disk area, the cake 1155 will fall to

the bottom of vessel 10 adjacent lower disk 520. Following this process the cake can be

either stored within vessel 10 or discharged into another location.
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cleaning slurry 1151. Heating or other process nmay
al so be perforned. Once the cake particulate is
wao berougkd y cl eaned, the cleaning solution i s PENDY®A4/004362

fromthe chanber by pulling up septum 500 and | ower
di sk 520 towards upper disk 510. The_ cl eaning
s&Plievig 3 Bropes < graating gale HlaReorfinirediiction 26 thehsakh into vessel 10,
filters out the cake particulate. The cleaning

the veseglunaypalsd detused te diyl thetcake ising bempommimofgde oebdet oiittihed above
1101. Upon full renoval of the cleaning solution, a

with &l sdiigshal dkgn S| 20 ARl wib @richaiiRea Abri¥ §3;
10. Follogﬁﬁééggg%tion of cgke 1155, | ower disk%%%gh?gpmawd
ekl Gkt bt ; [ .

therelg1 ztsks@ﬁ%WQn FIGS! ?21&9@1‘;(‘)%%15“??]5. Wﬁfﬁée hfg %dcéi?lwg%isgg{)ﬁm HRY $ Jised, its

'S 10. Upon a vi 1on of t p area,
56 will fall to th ttom of vess o . ...

feanunE Sy 0 Riclporaite o sdpi ot g B BrvesSer Bk dor simptcity sale,

cake n b? either stored within vessel 10 or
whethgy @bﬁ%ﬁﬁ@tﬁ SPRUGMA R Beader dryag serspm 1260 ysed oGz 18B4hrough 12D

_ PCT/ US2004/ 004362 Foll owi ng a process of creating

will skayk enlytBgng septmmrl@dlct i on of the cake into vessel 10,

the vessel may al so be used to dry the cake using

c Ghpangng snayfbet danpletsd eking Uivbi BpgraBPO¥R msVbft diyRB. First, reaction
addi tional drying septum 1220 having a wire gri

late 806LQH 1 fodkled Gd@EdA U - reiin, ,
plate SOGaY B Jogat thr%ugh f%ﬁ%@éﬁg%léad iﬁl%n%]l%ﬁ%@;%@n Reaction

P t I hcorparated int
poe 380 LR L0 52D Y68, YGRS, LHSCTAEY SL S DLR oove,
: whet her an additional se mis used or drying_ septum
incorppSt eredl aqicR e Peot PG bEABe TN 65 geated within
drying septum 1220. The drying may be conpl eted using
the chapgeis@pgssal d 0s Additianally, algasimey bintenducedsata veomel 191 e gas tube
900 may be | ocated adj acent bel ow the upper or | ower
1210 i ipiegach Yothasedke 5265 afé deni thet moptae da@d0gR ekwvEBHReT0 via gas exit
di sk 520 is shown. Reaction plate 900, as descri bed

tube 18b@ve, has incorporated therein a m crowave heater
whi ch can be use to heat cake 1155 | ocated within the

c RasBEsss gcgr ?(ﬁf@eéaléorllsé\?%kﬁ&mﬁﬁﬁ' 16 284 TR tl*g,ﬁ). Cake 1155 is

i ntroduc vesse via gas tu
o8P ot 1P Sab S5 R BTS2 by e
process disclosed above. Drying septum 1220 is placed adjacent lower disk 520 and both are
pulled away from upper disk 510, as shown in FIG. 12B. Microwave heat is then applied to
cake 1155 by reaction plate 900. Alternatively, heated gas can also be introduced via gas
tube 1210, passed through cake 1155 and exits gas exit tube 1220. After a predetermined
time, drying septum 1220 is pulled up to upper disk 510 away from lower disk 520, allowing
cake 1155 to be sifted through the drying septum, as shown in FIG. 12C. After a second
predetermined time, vessel 10 is then rotated over as shown in FIG. 12C. Again after a
predetermined time, drying septum is pulled up, this time toward lower disk 520 away from

upper disk 510. After a predetermined time again, vessel 10 is rotated again, returning it to
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A process for drying cake 1155 is shown in FIGS. 12B
t hrough 12D. Cake 1155 is introduced into vessel 10
wo r@4amgssreans previously di scl osed or cake i sSPEDUS®A4/004362

by the process disclosed above. Drying septum 1220 is
pl aced adj acent |ower disk 520 and both are pulled

the orzangagionrsbavoppeiGdil 2k This prasess vashbe FePERig ag PBcessary to dry cake
M crowave heat is then applied to cake 1155 hy

1155.r andtowang phiat @o&B6.thé\ dried nake wahybe btlrestogdswithin aéssel 10 or
be introduced via gas tube 1210, passed through cake

dischakg&binashotier iscafl@s exit tube 1220. After a
predeterm ned time, drying septum 1220 is pulled up

t ' .2l fr, ' 5 '

caraRtie it CudRfo; OMeL ST gty SR chute tht
shown ip FI 12C. After a second edeterm ned ti

allows, fgagal o giner per Gk a0 36 haier A kP RS oy iSvershel 520, The

_ Again after a predetermned tipe, drying septumis

main gemperentspof 4 fisghargs ehite deaated) Awoweg §\sa9worip HIGS. 14A
upper di sk 510. After a predeterm ned tine again,

and 1¢4Bssal tedi0pargl d42hhednggagamerallytronmd ng oilter tt@o-@meMiidnal shape is
2004/ 071884 PCT/ US2004/ 004362 the orientation shown

locateldronFd fart d32Bwef [isk JP00 R SHcuaitrddEial &Re ULl saSouirie @68 Padel 1421
to dry cake 1155. Following this process the dried

: ht 101 AT S 1
i K30 RS L ADSE RO S DaGERh D o e e L

a etg. | 10 is provided w Lschar :
pulls 85320 Bl pungf 137 Bopei RreBre g P8 Hisk Yo S ek e gptirety of
or | r disk 520, preferably |lower disk 520. The o
toar pipgl {48k a&;ﬂﬁ&aﬁb@dz wHlolerfisk %%4? e ditheesa Ragat’dd 1B Iplipé condition.
di sk 520 are shown in FIGS. 14A and 14B. A tear panel
Coverjng thehanireiy of digsheigalbag dOreadodswoettashed v latveredisl §8Alis a bag
shape is located on a part of |ower disk 520. A

cover Comprising raemth@ingogprdodd 420 sid 4 opdd01 éaatgdah@kod Adltling in place
form ng a buffer between |ower disk 520 and tear panel

a covédrd&b1. AChHE 1901 anyeBE aBRAEl d4id QnayPid £§tr§}g t&k Hatdidgafiebharge bag

panel 147from the 'surface of |ower disk 520. Coveri ng

1410 Eﬂ" g Eﬁg %bl%ﬁtaﬁof? f LoBﬁ qhoP %Elggur%ig %éviéﬂﬁoﬁt itf q%% ggveg: 9s laopvgﬁél and is

I's a discharge a fol
v S LT RS  EPSh 190% 8 S BRRE e oveve,top
1402 %%%méﬁ%@é%ﬁk%@&?ﬁ%oae% &(r)pro:yiprggé()lldfg)som%rne?y 2tr.ap(>).o%oop 1402
adjoins cover 1401 and the rest of bag cover 1400.

The process of removal of material from inside vessel 10 begins with an activation of
loop 1402 to remove cover 1401. Loop then hangs down from lower disk 520, as shown in
FIG. 14B. The removal of cover 1401 allows access to discharge bag 1410. Discharge bag
1410 is extended out of its folded condition to allow room to accept material from vessel 10.
Once discharge bag is fully extended, a bag out sleeve 1411 is further extended from

discharge bag 1410. A user pushes bag out sleeve 1411 into the chamber of discharge bag

1410 and reaches for tear bead 1420. A pull on tear bead 1420 causes cord 1422 and hence
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a cover 1401. Cover 1401 may be a panel or it may be a
strap for holding discharge bag 1410 in a flat
w@eriognt®sd on. Loop 1402 surrounds cover 1401 iPCT/082004/004362
cover is a panel and is activated to allom1reanaI of
he cover. Loop 1402 may be_a becket | oop, howeve

tear 938@p142114@2b5‘nﬁ€9n(§43§&% 1%W‘?ﬁﬁ1§:k 52Q01Tﬁéfcb¢adn14¥9aﬁ@dl ¥422 and tear
cover 1401 is nerely strap. Loop 1402 adjoins cover

panel 1401 azmidhen Ipslledswayfrondgwendiek 52060 infhbagowicksse @411 as shown
renoval of material frominside vessel 10 begins with

in FIGn 188t | At groceds tHeﬁ‘HXp@éE@ZmIlt@nﬁleﬁp\&@SSQD\I@rtoM%}arégoﬁﬁ)g 1410.
t hen hangs down from | ower disk 520, as shown in I G

Mateﬁﬁemag Bed €BRY Blredfy ﬁl@d’ﬁ&sgl}%gé g QWQ 1%‘:9@8%@1 i@ may dbe kneaded

di schar ge bag 1410 Di'sc IS exte

1 tion low r oo
SUfﬁC?elﬁ%lg% aéfr}1 ‘feoaﬁn VESY fnq’é(;har@f&g @4@0‘?}8#@6& argmiog ec? Erpwvessel 10
ext ended, out s|leeve 1411 is further exten
for tr3nspoRt of ?@m&rcg he, ggtetiah o Theabeféqap of displarep hag dit0 @1&@@%@ have a
1411 into the chanber of discharge bag 1410 and
connectieit peit td arothes picch ehaquipaent, iknpeded. on tear bead 1420
causes cord 1422 and hence 28 WD 2004/071884
P@ThoB2l) 0dehOOMB6 initt aperatipas showlr fil a typikd chemivdbprocéRrof FIG. 2
| ower di sk 520. Tear bead 1420, cord 1422 and tear

can b@ atel§ Sdrridbl Qut HeNvdast] [10daRY¥RInd oAl bfé\é@l{t 1ﬁ“¢(§1|f10§ %angle vessel
into bag out sleeve 1411 as shomn in

p%ﬂwar SR Y gl A5t etfygro 2
been Ui B R5 R i B0ait MRS Sl AR -
1410 then be renmoved fromvessel 10 for transport

modujsg %Mﬁag”@tr@ﬁom medwar &rMagrofitiigionaradein afferdiystshdr geltrafiltration

bag 1410 nay al so have a connection port to another
moduls; endS ofepatiqumeodyle.i f needed. Al t hough each of the
unit operations shown in a typical chem cal process of

FIAG shdwnCianFIgEs. 98paz3H, @hd/ blodddctd? dnédifle !c@m?néé@scﬁ%ne@ @f septums
according to the present invention a single vessel

2001 C@@)ZFQD@?rﬂ)OEW bboP! &c.UBich 192%&@[555&%%11015% vo ei %Qfgna previous

, the process of een

SR SHRRLEERRE B DISLAI B o Rt

Mcrofiltration nodule after Lysis; 4.
built 1pjot $ugh iisolatgs filgps, such that when 1t is desiréd to change the unit operation, i.e., to

change from a mixing operation to a filtration operation, the isolator film is ruptured
permitting the mixed components to be contacted by a further septum, e.g., 2003. Other unit
operations can be achieved by providing different septums and other isolating films so that
progressive unit operations are all conducted in a single vessel 2013, as shown in FIGS. 23B-
23E.

FIGS. 23A-23E depict a typical operation of an embodiment of the invention. This
operation is described as a preferred operation, however, the invention should not be limited

to the description of this operation. With reference to FIG. 23A, media or seed is charged to
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nodul e; and 5. Separation nodule. As shown in FIGS.
23A- 23E, the bioreactor nodul e conprises a series of
wGepuomsss 2001, 2002, 2003, 2004, 2005, etc., PEADOSIN4/@04362
separate encl osed volune froma previous chagbe;014
reated, by renovable isolator filnms 2012, 2013, ,
the b%é%@féb@?{lgb\ the 4D: Gufl e £Asqoys beed [y remaved dycmoving septum 2003
isolator films, such that when it is desired to change
againgthgeptim 208be Tardugh, septugm 2002 the henierds freostirsedyhratad) entrained, or
operation to a filtration operation, the isolator film
measiugd ((syehus ekyg@epércédthdey it BOHbXES. CRUHRAGEASor @iokRle is released
contacted by a further septum e.g., 2003. Qther unit

throu8P Bledbp B8P the3BreBGoACRh YL P¥le8iaGn Ve ddBE E rough the top of
p . 2

Septuns and ot her 1solating nms so that progres

] | I, conducted_.in a single vessel ]
the bl fyder D SRS b 53R S rieph Bl BRI R for. e
A gicaL operation of an enmbodi ment of the invention.
grow%ﬂf‘i’ UGsef ﬁ‘f‘i?ﬁ‘:tp‘é described as a preferred operation,
however, the invention should not be limted to the
ddB OFjasttp eanvstt thejbiorepnserafrpmrits iitiah corfigyratiane isodetdd fm 2013 is
23A, nedia or seed is charged to 29 WD 2004/071884
remoRAJ pUFRADY/ hbdBHi2a bapeubiskeeagioorshownpugbxpdie sepRm 8008, This
any gaseous head is renpoved by noving septum 2003
conver@akp®in 3G #6820 Bdttont REAUSNInELP HHIRAROLseptif. q‘h@ﬁﬁggﬁ the bag

are stirred, heated, entrained, or neasured (suc

out s G IF oo SR ERL 5o L PPIcH g BRERURG o °° "

I oxide I's release op O
be added

bi or eact or.. .repl eni shne ja c . i

£ Kt 8@@%5 tfwsmﬁné%ﬂw s Shevmitg &i@gﬁgl?: tag el e Py Apscribed with

2003 to npve away from septum 2001 to all ow for, e.%i, _
refercheg i HlGn234s| %ﬁ%fﬂtr@tm Pt tip pddqdnthepusr sepsine A0 r By moving

the bioreactor fromits initial configuration,
septuins)08t rtidaillly nth20bBicnss arcenined dy prehdembilyw! Septigh 2803 (now a

bag out sleeve (not shown) to expose septum 2003. This

micro€ifter iptisn)s et 4sst Eim ZDOI,tC@éﬁtiﬁg Rbdtire R @er@ntial (AP) across
mcrofilter septum Thereafter, the bag out sleeve Is

the sepBRL 2@@%&6&5@1‘1’%&9 ?rrtb %%(I?Qée%. il MR ig ﬁ%nmcﬁg\%ldnfrciﬂl @ space A by

di scarded. A"typica rofiltation is
collap%i?h%’selgtﬁmf %d3oa\9{dt%62 48 %gptgrensﬁollp ?sdolz\l%} Elm 2015 is pulled out through

a bag out sleeve 2125, converting septum 2005 from a bottom septum into another
microfilter septum. Thereafter, the bag out sleeve is heat sealed and the isolator film 2015
can be discarded.

FIG. 23C depicts another microfiltration which, in this embodiment, follows the
microfiltration shown in FIG. 23B. A lysis buffer is added through septum 2004, which is
actually a mixing septum. Turbulent flow to mix is provided by relatively moving septum
2004 vertically. Thereafter, septum 2005 is moved against septum 2001 to create AP across
septum 2005, forcing filtrate into a space C. Retentate is removed from space B by

collapsing septums 2005 and 2004 into septums 2003, 2002 and 2001. Isolator film 2017 is
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reference to FIG 23A. A diafiltration buffer is added
t hrough septum 2002. By noving septum 2002
woeonioteBd y, the contents are m xed by a tur buP@nuUS2004/004362

flow. Septum 2003 (now a mcrofilter septum, is
noved agai nst septum 2001, creating pressure _

pulled)put trangh jadiag opt glesveZd d dseonverhiag senvmra09d dxont a peitery septum into
filtrate into a space B. The retentate is renoved from

an ulgafglyation Aeym. cBierendiet, the bapbunsl@B03s heat s2UOQ anditile isolator film
septum 2001. Isolator film 2015 is pulled out through

2017 saibbgdetdrd&l. eeve 2125, converting septum 2005 from a
bottom septuminto another mcrofilter septum

TheGeagirsr stllctv&e aﬁ?%lt?&ffltrﬁ(ﬁl?v%hicﬁ heatn;s e@ﬁ@(ﬁhﬁ@fﬁbt fb?lgws the

isolator film 201 can be discarded. FI G 23C depict

e OFRLEL O e B b st v
o o e S0 P O e bes 8P s

provi ded by relatively noving septum 2004 vertically.
septulph @P@Af fosging Sdpatgninkp@5spase v eBetantaiensst repeqednfro@odpace C by
to create AP across septum 2005, forcing filtrate
collapsm ®septiepa2@) 7TCindRA06ihidt epiusnst 2000y 2004 2008, 2002 @nd 2091. Isolator
col | apsi ng septuns 2005 and 2004 into septuns 2003,

film 20304s g:ﬂﬂ:d?&l@ fhrohghod BdeQdut kieb v ZB7 corivert3Q s¥fum 2008 from a bottom
2004/071884 PCT/US2004/ 004362 pulled out through a

septuﬁlaﬂlt@ Uh s%%%%%? S%%‘%IEI G.[%@?’et%lﬁté%, Ir{ﬁft‘ ?)g folﬂps?eggg d%nrh%g? §baled and the

ottom septumin an’u on "se
. Ther e r, .the b out sleeve is heat seal ed and the
I&ﬂmPgﬁﬁ%?@ig#WﬁWﬁdﬁﬂﬁ%gdcan be di scarded. FIG 23D shows
an_ultrafiltration, which in this enbodinent, follows
t KaG- APR 3BPYs Brsapiration aphiel éu thip embadingae, follgw the mitrafiltration
flow, to mx the contents, is created by noving
depictedpn UG 2288 Septtinc24I07 yis mivved slgwie pértinal ROl agsirpksn is complete.
septum 2001 creates OP across septum 2007, forcing

By colidpkingt @piudt 2089 sdpaiet Exptinat 2ottiatgosk Soff REOYERriAN @B absorbed is
space C by collapsing septuns 2007 and 2006 into

S 0 0 300 O SRyt
rcesSRDIFTA B REBL A0S 00 “rBRLLE Bo GEPHT ES, B vosc
remoxbe%aftrorfci etl?el: gi%re%?%r.t téglven’c is then added again through septum 2008 to the level
to desorb the desired product. Thereafter, the solvent and the desired product are flowed out
of the system through septum 2008.

Additionally, the vessels can be mounted in parallel by flexible and/or disposible
piping which can be crimped off. The flow between the various vessels can be controlled,
for example, by a peristaltic pump, such that metered amounts of solutions can be charged
into the appropriate vessel. For example, the micofiltration system of FIG. 23B can be

connected via flexible piping to a diafiltration buffer vessel on an inlet side and a

containment vessel for the retentate on the outlet side. Such a system allows for containment
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isolator film 2018 can be discarded. FIG 23E shows a
separation, which in this enbodinent, follows the
wabkdnafisBs rati on depicted in FIG 23D. Sept unPQD0S2008£004362
noved slowy vertically until adsorption is conplete.
By col ] apsi ng septum 2009 agai nst septum 2001, nost of
of dp%l@:&ﬁ @‘i%?fﬁl gﬁwdie%alé% d’f“bé’éiodlgt resiinge dronsdhe eecesgng, as well as
added t hrough septum 2008 to bring the concentration
compleselygontaineid ohanging: processings disshat ging,despting,isemsing arid@orage.
desired product. Through septum 2008, sol vent and
Welee imeatiofn &raRVv gdo fie0 MiddN SorbLiingiaslt Sdparatidhy,8lichi §s solid phase
t hen added agai n through septum 2008 to the level to
extra r desj ; r t ol v.en .
xtrabtesiR! ByAdiGind 8§afRnP ﬁso%éﬁftronglﬁﬁgm‘tgagé% ﬁ'{pono%?[ft%e d}é@esr%récr%s in the

and the desired product are

g u 08, _Addi tional | t he vessel.s can be
hydr RO HRaREL BL FRR g bePlT ety SRApGeuPan paricies are
i pi ng ich,ﬁan be c {nped off. The flow between the
Contagfb?ﬁi B8 BRrdsWithi 2 fpovgalecemisrolepin. By maewifice sepoym avertically,
. peristaltic punp, such that nmetered anounts of
recircglptigniibpchieved byeneting thedeptimmt thrauigh tepmaiepinl. aA @rafessdprocess for
For exanple, the mcofiltration systemof FIG 23B can
perfotging comvhidqthast exiteactibreisi 43l follpivgi (NP tHean@eMilab ibetsbpdrht®d is charged
buffer vessel on an inlet side and a contai nnment

into tH@$&RE]; (D veLBRt e dRd t. Si
1 systen1g?f€§2£?or coﬁtainnen?p%%%ﬂgkgfaég%ggﬁggﬁnh@wwﬁﬂdown

to th&4NeHSE R4 /lﬁgﬂf?%do{?%?gl{ %%p%l%eﬂ M@@%Sra?ss g% }o‘%%gtscp ?hrough the

product resulting f processi

.etely contai ned chargi ng, processing, )
mater i OB, g RS i B R P B S cfra gesterithanoves through the
i nvention can al so be used for chem cal separations,
adsoré‘ﬂ"é IPeddWisst PA GyRigs eThessafieacthe grecedwivefoipws sep steps Heseribed with
is traditionally based upon subtle differences in the
referengad ko PHOLRAE, sseparatdn. oBychist dystenmtiles valisbld@blnghe feature allows the
separated. Small adsorbent particles are contained in

systera tdbelrun with les@sdroambl e center septum By moving the
septumvertically, recirculation is achieved by

MO%E evehR6n %@agtaﬂ'ﬂ? B RHIY pé@@?ggg)ﬁ()fd&l ble@iiﬁg %%%rﬁ{iﬁ%g Ageording

process for erformng a ase extratt

to a pﬁég%%gq\%l:gbé%%lse}el{]% %gge?éi llnaég i@ﬁp@ﬁ%talirhg egﬁ%]s%fgah gés%eel(,j before the
powde(‘::r(s) la}eagcfdeﬁqm%uél? ?hest(e)g.t lﬂﬂ ?l]:)wtig %sé/detséscerleatg gV\fnlquidized bed, in from both
the bottom of the vessel and through the septum, whereby the air is filtered out of the tip.
Once the bed is fluidized, the septum can be moved vertically to mix or blend the contents.

Although the present invention has been described and illustrated in detail to a
specific design and structure, such explanation is to be clearly understood that the same is by
way of illustration and example only, and is not to be taken by way of limitation. Other
modifications of the above examples may be made by those having ordinary skill in the art

which remain within the scope of the invention. In the disclosure above, vessel 10 has been

shown in this disclosure to be of a cylindrical shape, however, various other shapes and
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to the level of the liquid; and (3) the septumis
slowy raised and | owered through the material until
W0 bh@4oT88s ati on i s conpl ete. By such a systemPECTES2004/004362

materi al noves through the adsorbent bed tw ce per
cycle. Thereafter, the procedure follows the steps

configiratiensharg pastible userfeethe rieashings BF Ghis 2@EntisepdioatkanpleByather than
this system the variable volune feature allows the

usingsy sylendrical-beapedivessel havigg Shs akssehinay Hiee iohee BhaRR, BRY as those
al so be used to performa powder bl endi ng operation.

showAGE BIGS.NGA #RodshPrsef, SiheRsh 8 ERRHLAEHE made REME %fdets\ﬁ.ﬂf Hthe vessel

. is initially at the bottom of a vessel, before e
R L v R

Create a I zed
vessel and th um whereby the air

th thro h ept IS
naturg OF S 3R gs5t Ripieth o U FIC- T60 EAPes oS o rcheh mpgiEigation of the
ig%fseptunlcan be noved vertically to mx or blend the
vessetgtinghe sectameiilan heph design. fpikseihresditnsnsipeal dasigndare durther possible,
described and illustrated in detail to a specific
such gretgiaggnlanbxes.rhesegonel baxes and wfieapalygoml bexdsandeonfigurations. As
clearly understood that the sane is by way of
shown lin FBG I 28, ithé sieipd EXBETBbIEOIR K WessBNU) iafFedt® thd §eb@ of aLMg, with a
by way of limtation. Qther nodifications of the

dome@ kéﬁéﬁl?e Séiﬁ?%k&éraﬁﬁyto bef di?ﬁ/—sﬁ%kgg %oﬁé%ﬁih ngdgigiglelﬁg{, %{aﬁlg mixers

ski | in e art which renain e ScC

' I .1 he,di.scl osur ove, .vessel 10 has been

hay Hs‘3 ﬂ%%ﬁéh In‘rf]’B%rﬁélrgu |Ss4(9I6<§% B}Céeaf’%&‘ﬁzj%%liﬁe REBYXINGr i cal shape,
hgﬁEﬂ%r var i us%?ther shapes and 32 WO 2004/ 071884 o
PEYItRD Hisayestrd 360 ntgtersssuilaiingnan ascordion synsl of stpuee, which is
the teachings of this invention. For exanple, rather

showg 19a¢ despsibag gr@re@lw it mehyi retier bhapwd of esgiebtitmstrurgyres Meis shown in
vessel may have ot her shapes, such as those shown in

FIGS FI $5and $3F 1 fin sugha doturehespet disk, e diskedhdo@pfmd 8rd 411 pivoted
the side wall of the vessel to alter the effect of

about RIPPER KRS outlined above. The shape used shoul d be
chosen with the nature of the process required. In

F h J .a fur. [ dification of th
SR LI BEa0F DT UGS IRCHEERHAR St o e
1 hree-di nensi.gnal, designs are further possible, such
describel SE BR8P R 5 AR f Kol serh My i ars Finally, due to the.
pol ygonal boxes and configurations. As shown in FIG
constragtion, (e Eassfle car be euspdtif ontyder mgsétines. Afddiinmslly, mithough the

speed of mxing, with a
above-description has been made using a liquid, any fluid or combination of fluids may be

used in either chamber.
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domed shape being preferable to a flat or di sh-shaped
bottom Additionally, static mxers may be placed in
w@eeohormsd ons 400 to increase the degree of mRCTYS2004/004362

Further, the vessel need not necessarily have an
accordlon type of structure, which is shown and

I/'We ¢laig®r i bed herein, it may rather be nore of a pivoting
structure, as is shown in FIGS. 15E and 15F. In such
alstrudt vassae;l cumpeising iasleast loogvElexitileskalbjuineslep eitherar fixsiadrld or a
pi voted about a pivot axis. It should be apparent

seconfl E@dNahBlaSept@fCspaidd iaRkrhbdhte 88l b IR LScokdRls, shidReptum being
t hose descrlbed above come within the spirit and

attache§ P&iPHetiBR Wiigsent invention, Finally, due to the
construction, the vessels can be re- used, if only for
limted tines. Addi tional ly, although the
above-description has been nade using a liquid, any
fluid or conmbjnation of fluids may be wused in either
cRarmbert he 38Ssolcs IRy b PN Pty exSPROAIBtS s deast pRgepOrt for
claim 1. A vessel conprising at |east one flexible

introdueilng of tinmasing corepanients. a first end or a second end,
and a septum spaced internediate said first and second
ends, said septumbeing attached to said flexible
wal l's. 2. The vessel of claiml1l, wherein said vesse

canpri §8s vadsel SAMIMON K HRRNAR sdi@ Eeptl'.llﬁt1§ fé@’éﬂfif'e%@&eable with respect
renmovi ng conponents. 3. The vessel of claimi, wherein

relatively noveable wth respect to
tosmég#% @f%mggaééssecond ends. 4. The vessel of claim1l,

wherein the septum conprises at | east one sel ected
fromthe group consisting of micropores, a vacuum

devi ce, and noveabl e tubes enbedded therein. 5. The
véssel Tbe vetsal ehclaimpheherain tie sppiugy canruises atdadsy ong sebacted
end and said second end conprises a isolator filmand

from the forouphvensistiyg efmicsapolest hadcunandevide, afd mavahblestabastembedded
film
therein.

5. The vessel of claim 1, wherein at least one of said first end and said second
end comprises a isolator film and a further septum, such that removal of said isolator film

exposes said further septum.

6. The vessel of claim 1, wherein the septum is formed from at least one selected

from the group consisting of fabric, metal, plastic and ceramic.

7. The vessel of claim 1, wherein the septum is rigid.
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exposes said further septum 6. The vessel of claim1l,
wherein the septumis fornmed fromat |east one

w@edogotwss fromthe group consisting of fabri cPCTHESENN4/004362
plastic and ceramc. 7. The vessel of claim1, wherein
the septumis rigid. 34 WO 2004/071884
pE&T/ Us%m?%tesf@%lmsl, WheESIR, 84 BIPTYR has 4 Apep, argihas @ percentage
said septum has an open area, as a percentage of

of total erealof azid sepifims et e ppmuroxintatel W@ andanprosimatel e 9§%1.0

and approximately 90% 9. The vessel of claim1,
further conprising at |east- one perfusion filter
positioned in said vessel. 10. A device conprising the

vessel TRE v&dsal d claimV¥) 86, 81eP c5MFridES 88kad: nd PGAIES Q2
rocking platform 11. A nethod conprising: repeatedly

ositi&?eld%.g;}{ﬁlv&ﬁgﬁSSi ng a fluid froma first chanber to a
P second chanbér in a vessel, including passing said

fluid through a septum 12. The nethod of claim11,

further conprising renoving gas fromat |east one of

the first chanber and the second chanber. 13. The

mb®-hod Addevidegomprisingfthe vaseal of elapn ils Whereimihe gessel indpcated on a

inert atnosphere to at |east one of the first chanber
rockirgrpdatfdrm. second chanber. 14. The net hod of claim 11,

wherein said nethod is at | east one selected fromthe

group consisting of m xing, reacting, fermenting,

filtering, sterilizing, lysing and ion exchangi ng.

1%, The e} .claim 11, further conprising at
I Z}ist one opgg%a ?%ggand cooling the fluid in the

Vl(?e%gathedly §giauv<\§%1§ Bgsds'llngr?a uslé fIJ(:))I(i’:lT a{ H%%Qﬁ)a%b%%é” g gecond chamber in a

vessel, including passing said fluid through a septum.

12. The method of claim 11, further comprising removing gas from at least one of

the first chamber and the second chamber.

13. The method of claim 11, further comprising introducing an inert atmosphere

to at least one of the first chamber and the second chamber.
14, The method of claim 11, wherein said method is at least one selected from the
group consisting of mixing, reacting, fermenting, filtering, sterilizing, lysing and ion

exchanging.

15.  The method of claim 11, further comprising at least one of heating and

cooling the fluid in the vessel.
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16. The nmethod of claim 15, wherein said heating or
cooling conprises passing a heating or cooling fluid
W0 kooeogisss he septum 17. The net hod of cl ai m 1BCT/US2004/004362

wherei n sai d passing conprises noving the septum
through the fluid. 18. The nmethod of claim 11, further
cotfpr i sThegmetbpd apelping 15, widrein sidtheatingserswpling ¢@mpides passing a
nmet hod of claim 11, further conprising introducing a

heatigg ooempliog fipahtbriughitind eptune vessel . 20. The net hod of
claim1l , further conprising introducing or renoving
a second fluid fromthe vessel. 21. A nethod for
treating material conprising: relatively noving a

T TR e e T T X —

preforma first trea n
first.fluid through a second septumto performa
througéct:}%?n 1d't reatnent, wherein said first treatnent and

second treatnent are independently selected fromthe
group consisting of filtering, mxing, reacting,

heat i ngf cooling, sterilizing, fernenting, and

| i ng. Theanetiipdohadeinotll, dtrtidr abmpding tolldpsire aooapof ti Fgssel.
renoving an isolator filmto expose the fluid to the
second septum 36

19. The method of claim 11, further comprising introducing a second component

into the vessel.

20.  The method of claim 11 , further comprising introducing or removing a

second fluid from the vessel.

21. A method for treating material comprising:

relatively moving a first fluid in a vessel through a first septum to preform a first
treatment, and

relatively moving the first fluid through a second septum to perform a second
treatment, wherein said first treatment and second treatment are independently selected
from the group consisting of filtering, mixing, reacting, heating, cooling, sterilizing,

fermenting, and lysing.

22.  The method of claim 21, further comprising removing an isolator film to

expose the fluid to the second septum.
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