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CONTAI NER HAVI NG VORTEX BREAKER AND FLUI D DI VERTER AND
SYSTEM CROSS- REFERENCED TO RELATED APPLI CATI ONS Thi s

Pat ent Application No.: 61/130, 358, filed on May 30,

Cefer ence i RATHERIEABNG PORTEChRaaRRR 0O ™ ¢ P
invention rel ANgS FLUTID BIVEIOEER | AaND&Yipgr having a
vortex breaker at its outlet and a fluid diverter at

its inlet and to a systemutilizing the container.

nventon, TS IEHRVAER BB/ B8 e «

utili zehistapplida€iss ckifethedRntRd ¢TA.S. Provasehal Phafeal ner s
are sterillzed after use so that they can be reused.

Thepligaipn Noz 1Y 5P 1 iksduanday 38, 2(0Se hisioptiregrptents of

C r ' i:peffectual at times. In

o‘? eﬁ afegﬁg?%éf%\gd %yrlzeZ?rgI?def éé(l?bi ity in manufacturing
and reduce the tinme needed to effect valid

regenerati on manufacturers have begu to utilize

di sposabl e steril F%@@gEHWEaN IQNed wi th each
produciy %&htio%lﬁéf@ EispsabiR @ offaiel BEEng h SBREABLeSker

bags is in a systemfor processing protein solutions
witetseiutiet dnd gpfl @t @i verienatitd intet end icsa systanentilizing theby
tangenti al flowfiltration (TFF). Another exanple of
U a3 system for changing the pH of a protein
sol ution by exchangi ng buffer solutions. Utilizing TFF
and by replacing the buffer in a protein solution with

a new buf f er. BACKE&ROUND QESEIBINYEDNEON t he

retentgte is recircul ated fyomthe TEF st o th
i sposatom S iFhBon; IR b pEeERed f 5yems

r @ed wtilideatdiflBssb@] cédiginersi ThascCarntAhdts wict dterilied ABBNge
in which fluid enters the bag fromthe retentate
r @ thatihey pan bq gusad, yThersterslization pioceduiet arg sra@wivEsndt

ShASER 0 00 B RSBy SES 0o 0o i ch
t hat t heordactoprongdé greackr Wiekibilitgtin maxufacturing and reduce the
time needed to effect valid regeneration mahufactu_rers have begun to utilize
disposable sterilized bags that are used with each product batch. An example
of use of these disposable bags is in a system for processing protein solutions
wherein the protein in solution is concentrated by tangential flow filtration
(TFF). Another example of use is in a system for changing the pH of a protein
solution by exchanging buffer solutions. Utilizing TFF and by replacing the
buffer in a protein solution with a new buffer. In each of these processes, the
retentate is recirculated from the TFF step to the disposable bag. At low fluid
levels in a TFF recirculation bag, there is a concern with the manner in which
fluid enters the bag from the retentate return line. Ideally the fluid will not
splash as it returns to the bag. Splashing causes foaming which is undesirable
in this application. Another concern is that the incoming fluid will not mix
well with the fluid already in the tank. If the returning fluid is not diverted as
it returns, there is a danger that it will flow directly to the bag outlet and by-

pass mixing with the fluid already in the bag. This situation is known as
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well with the fluid already in the tank. If the
returning fluid is not diverted as it returns, there

outlet and by pass mixing with the fluid already in
his sit.uation as"short-.circuiting”
b xR Syt i RS IfBediPeS Bhaks i Nae of B mpissa ia
f AHbBer PHOBIchPAsso¢iatel &Mihahs ehndimonwdl R thdi6t Ja%tdﬂéarﬂé 29
fluid, is that it can create a fountain that wil
sfouatein thatwihspleshfasdieauss. foamingher probl em occurs at
t he ba | et ' ' § romthe
bag. _viaRtie FoplFbEutS the Mol LARRMEE bl orRSyed

shapale bag. t Wees tiey Ruill @3 reatbved Qifiedor Gt eahicsichbied Wirtices
gas present in the bag. This is undesirable since the

v fesmeg from @é&%@ah‘f%lilfﬁg o gag present in the g h Thigds m. ch
gg@lé%lg 1& any@fi,r%g@pg?k&u 9@@1{9& g%&ﬁﬁé L1 AGwith asRt ﬂ be

|sposa e cont al ner
h&vmlmgnnmdessrabmrfoammgn zing or preventing foam ng at
t he cont ai Eer inl e gféat the contai ner outl et.

addi t i ORCOTNEwWS §{Y dolée uablerp Brqvides digpenad gelfeﬁtaaier for
CAREShGhe WRSHETIR n&hh&algm%mr%waguﬁgfoahﬁh bt the c&?taﬁes ed

awayfromthe outl et thereby to effect X|n

i méadandhgt the gputainiet butidhe Iif aidltdon, nt wordd be rqlbarabdaer to provide
SU RYG:T I NVENTI ON A di spgsabl.e contai n f or
P @ SHABHISE VBRI D PLerti 05 TS SR G e VaY Tom the
PéuRIek ﬂﬁ?et?a@i 'ef@ct&n&@r\’% &Bthé lcoing M@ wigh Me MLE YL N
foam ng of fluid at the outlet and at the one or nore

i ¢finéaiBer. | n addition, the container is provided with a
flow diverter at the one or nore inlets which direct
fluid entering the container away fromthe outl et

thereby to effesUMMARY GF THECINWENTIONI d with fluid
in the container. A systemi s also provided that
utili zésdwméah!%ﬁ?rgalﬁerrfowatﬂ%hww Bng prIRPTRdAtetssangdan

SO e ER M el b g anLat,

wileid agthel awitlelt atidve rtlh&easneocmrpoﬂesnlng; dn addidon,ttht asntaigenise

Oygroeldeli li)lvrlﬁlll | hgw dlil\§el#taelr Iaty the oné oP %pe 1% e%is? Wthlp‘l dlr%(c)tn 1l1'ildt 's
entering the container away from the outlet thereby to effect mixing of
incoming fluid with fluid in the container.

A system is also provided that utilizes the container with a fluid
treatment step such as a TFF unit whereby treated fluid is recycled to the
container.

The one or more inlets are provided with a fluid diverter comprising a
conduit having one or a plurality, usually two, open ends. The conduit is
positioned adjacent each inlet and the open ends are positioned to direct fluid
away from the outlet. The outlet is provided with a vortex breaker comprising
a solid surface that initially directs fluid away fro the outlet. Openings are
provided adjacent the solid surface which permits fluid to enter the outlet. The

initial direction of fluid away from the outlet minimizes or prevents the

formation of one or more vortices at the outlet.
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positi oned adjacent each inlet and the open ends are
positioned to direct fluid away fromthe outlet. The

solid surface that initially directs fluid anway fro
the outl et. ' ' ' he solid
surface mhiéﬁgggﬁﬁﬁégﬁﬁﬁﬂﬁggxgggﬂpzﬁkgﬁﬁﬁﬁﬁéIet The
i ni tiafjgdid PRtd RAeMhtid VidWbaVg¥tehl hishivakbhet
mnimzes or prevents the formation of one or nore

v or t i cBiguest2 tstaescbempies VIBRI cEFaanlitsmatmersMr@f thiiEinvention.

thi s+ i T RSeRey 18 SSVEBELLOGN: BrofulGhal

al t er npiighes BNSErRe Oe sblhlsﬁm @Y@l&m@ftheﬁir%raﬁ a? the inlet of
illustrates fluid flow at the inlet of the prior art

cHPIQ FbeONtFNGure 4 illustrates the splashlng probl em
of t heF%[d, :'{_1saa L};er?pgcttlbeewew &t fﬂL ﬂl\%{'tle é s?tF ned afi_lacerg an

contaln ersp ec Ive Vi

dmkﬁbf&kcmﬁ&mkkoﬁ&ﬂsﬁd&ﬂﬁﬁﬂt an |nIet of the cont ai ner
of this invention. Figure 6 is gﬁﬁectlve view of a
vor t exFigpeekisr rpf-’égqee'i%@awazﬂaaveéﬁ% brsrkeipgseiongd agjggent

&ﬁk?Sfﬂgﬁ?f pﬁggﬁhg&“¥5|gure 7 shows an

ernatlve |verter this invention. Figure 8
S hovvs Bigue T siroma;tam/cétefrlauiivd fldid/dvereer odfthit imveniiow.ent i on.
n alternative, fluid diverter .of this

O g A r e E i P aLHS SR (o

di ver t giguRf9 §HUW% dnrh\lﬁmdt@@ ﬂuFd GYERer b (155 AVRnBOh.
alternat|ve fluid diverter of this invention. Figure

12 sh oﬁmueml (hmows rrataltgenafivel ﬂdldddlvgtetr@rf tlo$ intviantgon.

i nvent ure sho er native. fluld

i ver ¢ s, T LR A uiiRlRe AR AR S aidt £
EVBODI MgES 2Tdewaiaspdiealatiee €oiit div e o@im& fHventistyent i on
is formed of nonol ayer or nultilayer flexible walls

f or medFignreal ptioyisen;akterahipe g dmeréa of this invention.

pol yet hyl ene, including ultrahigh nol ecul ar wei ght

pol yet hyl ene, |inear |ow density pol yethylene, |ow

density or DESICRIATION OF\SRECIFEC BMBOBDIMENTS

Bg: zer'ﬁ}gql Xllg];cpsg{) eg:tgg%%j\eyg)e)f ¥}{1£ 1yn|velzlit(i:oent 12tfoermed ?_I)onolayer or
multilayer flexible walls formed of a polymeric composition such as
polyethylene, including ultrahigh molecular weight polyethylene, linear low
density polyethylene, low density or medium density polyethylene;
polyproplylene; ethylene vinyl acetate (EVOH); polyvinyl chloride (PVC);
polyvinyl acetate (PVA); ethylene vinyl acetate copolymers (EVA
copolymers); blends of various thermoplastics; coextrusions of different
thermoplastics; multilayered laminates of different thermoplastics; or the like.
By “different” it is meant to include different polymer types such as
polyetehylene layers with one or more layers of EVOH as well as the same
polymer type but of different characteristics such as molecular weight linear or
branched polymer of fillers and the like. Typically medical grade and
preferably animal-free plastics are used. They generally are sterilizable such

as by steam, ethylene oxide or radiation such as beta or gamma radiation.

Most have good tensile strength, low gas transfer and are either transparent or
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pol yvinyl acetate (PVA); ethylene vinyl acetate
copol ynmers (EVA copol yners); blends of various

w0 b@pmigabast i cs; coextrusions of different PCT/US2009/003077

t hernopl astics; multilayered | am nat es of different
e rent

SRR AR s e S SR Wl San

paltle e SRR NaBY&It atkhid) RY %t%nﬁ@lﬁcﬁzd 83cAliflePfs prAkd
as wel| as the sanme polynmer type but of different

ctih adtueg dlé/prt@rswlslgb 3 muwdlt@élm lawdmaljmf the geataingsisuch
b Q. Ly
P B OEL W b Rtk oo YRR,

uepxﬂonanlygme g]aitemabhef cah Gbe&‘nﬁ@ﬁed inZ@tHeenl%Uﬂhlcaﬁre by
steam _ethyl ene oxide or radiatjon such as beta or
gamma rRacltietam provided withya vgﬁ%blieélffémogn@f%ﬁgmnt thew

9&tR1et Frﬂf‘scefcﬁfed_afﬁ theAh§ a8 blpRe. otfrtl?g‘cso‘?f'f]%ﬁ%tsu% ﬁé t(%ﬁ@a% Sealing

transl ucent container 1S provi

narveith m adlesivanOptidradlly, thadostax bmakcmah be emdldgbsisathe .
As set forth above, each inlet is provided with a
f‘P‘HFéEIStch\P‘érFter which is secured to the inside wall of

the comt ahpsg: i
adhesi ve gndé%ﬁ?ﬁﬁggﬂtazﬁéﬁagggﬁm?ﬁeﬁs posiBned

Opithioracsoligt suppvet ¢dntdiverdby east of fidlang o amgityied thatantdihe
[ etﬁ‘{i structure. The outlet is provided with a vortex
‘ér positi oned adjacent the outlet and secured to

t he i nRéfaimUbRagage of thehenaai af 1Y insbibra dntdifak
sealing or wth an adhesi ve. Optionally, the vortex

bAwd {@rnladesisevonisk dechkent bsacheeddathemner sureeeid € of the a
pcro%tzﬁrﬁéreig C?? mft{i’% lqealﬁh tf g dijve%ro f??ec%r %qmtﬁl ner s'urtgge 16

I one contal ner

oéf thé l:dmtmgexalmatelmtnyetrz@ atnhgeolﬁmmhhy nevenod. A puxﬂp 22 is
Referring.to contai ner of this invention

ure 1, the i
RIO¥GRE B Hrsey thfe?ﬂ}lla 13 shropgh theeoutlgt {btoradovmsigparunitsuch
' r [ at
o TRy P2L AP AT TRUTERSRIC, Qbroiedtiith Tnfifbriie 21
such ag en ABragiftratioa ou:tnntmpnmus hﬁbmﬁrameh% | Theme20raned6

t | [ d dt t
ruechled ot o s B i AR B0 raiente’e 11 Mhedsisnits Sain -
WRkycl&teltoftmirer 1bfhe0iH c@xfdu@t%ﬁxbﬂé’ﬂ“vala—é‘% ;EFch)eH,lnth}ou%‘ﬂ

is provided with a nmenbrane such as an ultrafiltration
dnleﬁ% lepteddrough therbotionpgirfath of pentinank). Zbhe filtrate 28 is

directed through conduit 36 to a point of use or to be discarded. By operating
in this manner, a portion of the fluid 12 in the retentate such as protein is
concentrated in the container 10.

Referring to Figure 2 where like reference numbers as the reference
number in Figure 1 refer to the same elements. The container of this invention
10 containing fluid 12 includes a vortex breaker 14 secured to the inner
surface 16 of the container 10 at outlet 11 and a fluid diverter 18 secured to the
inner surface 16 of the container 10 at the inlet 20 and, optionally, vent 9. A
pump 22 is provided to direct the fluid 12 through the outlet 11 to an operation
unit, such as the TFF unit 24 as shown. The TFF unit 24 is provided with a
membrane such as an ultrafiltration or microporous membrane 26. The

membrane 26 separates fluid 12 into a filtrate 28 and a retentate 30. The
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30. The retentate 30 is recycled to container 10
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inlet 20 | ocated through the bottom surface of

CARaE S vl doplabfer gk & AT LA R g i

ogsmathir\gzhi ifilet DO.S THRARRHe 28 stiifdctedth@ugh Benduitn GtolaZpdif
the retentate such as protein is concentrated in the
cofitsqion & bel discadgde By pperatinghinghisangnngh arportiorcef the fluid

r F{ ﬁ{tﬁg 93%1{1%%8&1%53%0&5}16 '{src%B ntrabed i W@c{nte{i erFllo.g U € 1
refer To the sane el ements. e contal ner of this

| se¢eid eantaidér 2908 ped viddtaridl déinthirds? forrexbm@is a 3econd bakfer.

br eaker 14 secured to the inner surface 16 of the
c bbft secod bufferds digeptedsio contayngy 19 by Ryngp 4 thepyadyinkeg 33

S : -' ' - at
RGN REORES GG S Erss. 1 ol RS STte
pfisvbuléd ih thedfluid eititHiiln eorfthined] Al 2By hrudtigg]h rédyelinglinl the TFF
to.ap operati nit, such as the TFE unif. 24 as
Sl tg%%“?*?‘%‘ﬂ#‘?tsubﬁa?%allﬁrYSR)?ﬁeédh%\E{Sﬁ bufteratist e
StHERDbF o Bitingk tHATH i @b Qi P6r AN AROKIALSY (B ARIARe 26.
The nenbrane 26 separatestluid 12 into a filtrate 28

aemtaangrdtOent at e 30. Theretentate 30 is recycled to

contaiper 10 throu condui t when val ve.34.i s, open

©r ougReteRTi DGEHR, S PR oB T et afitobbing i M Hf

CPRSIpHidr a20lables RGOIdMerRf. HSshedtionQa PRidri&aikledth3 &y
in this manner, a portion of the fluid 12 in

operatin ! | d )

¢ tpntanerditand dolorepath 1 Frdineetinta autisbh eatherahanmixing ath
cent,ai.ner. 10. A, second. container: 29 .S . PLAVI
B2 18 cofinety 5 TR MERTApRRNiRRR iucBLMML B¢ R Roas
btafrforunifortli fligd t@dpésitieant ai ner 10 by punmp 3 1 through
inlet 33 which is provided with fluid diverter_ 35. The
secondRefsring tofigws 4np serond @roblemof ghenmgr artys ilipstrated; g
uivtich PRl 106 ip BTl 1 7 Fuil Efhe Mot 13 Cliordi
f the strfimef Xeof fonié in therentaher ébyo formcdtmame? St Hsrgai 2 othien

strength or salt or th L ke of the fluid in.container
ntaRer Be iy Brsplint id M P b Parine
cont ai Referdisy fol Bigek safRMuid DR cRE 86 ofihls thP&liRnas SAAW.
diverter. In operation, a fluid enters inlet 13 of

cbim Buidaliver®r ands fealeddouthepianer gl 46 pEeartsinerol (o ukheeluid 9
r(%tvlélx%rr 4t’0hc%?nerSési, & gor\llgutlthpositioned over inlet 20. The diverter 40 has
two open ends 42 and 44 so that fluid entering inlet 20 are directed away from
outlet 11 as represented by arrows 46 and 48. “This structure promotes desired
mixing of fluid entering inlet 20 with fluid in container 10.
Optionally, the diverter 40 may have one open end or more than two
open ends depending on the design of the diverter. For example, in using a
square or rectangular design, as shown, one can use two open ends 42, 44 as
shown. Alternatively, one can elect to have just one open end 42 and seal the
other normally open end 44.
Moreover, when one uses a triangular—shéped diverter 40 (Figure 7)
one can have two sealed ends 70, 71 and one open end 72 through which fluid

occurs as represented by arrow 61.
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fluid 2 1 in container 15. This node of operation is
undesirable since it |leads to non-uniformfluid

of the prior art is illustrated. Wien the fluid |evel
is | owq ' Ld.entering inl can
br eak ﬁiglgga %ﬁ%ogﬁgs’ﬂag? OF &fedthlgrﬁ%?%gl(%csjnsg 81?%%%1%15 to

f hexApGiidl-ehapedivester 40 Bipurd) 8 ore@ah At 63 bhmoselopenceand? 3
to splash fluid,. therehy pronoting undesirable
f Harm/ngS thewely which fluid fow aceurs as repscsenier &Y dirparsiedrorao

0 i i efhtir,gnis shown. The fluid diverter 10 is
ség%égd&td%atyhe’i nner wall 16 of container 10. The fluid

di ver t Add4idnalbyypne s@suse cdarmildrishpesl divartedOqimure 9 @t
20. The diyverter . has_two open ends 42 and 44

twﬂ-spﬁlnfﬁdhmeéﬁpﬁ%g}% 9D ng VEpdhein b eR! CRRBPES ?gﬁﬁld
oblifks Ma@@esfr@cﬂ)f&ﬁ%@fd@@ffgb’ti@é’ﬂ%néﬁ%v?fk%rf‘*&ithgﬁ!ﬁdue

structure pronotes desired mxing o urd entering

i pressur@mcreiasds té letfiect flind Clomt airepresehted WQparronadd ynd 6he
di vertgr .40, may have one open end or re than,t

open chNicgBERAr A5V B8 YRERhelly Amgrectippenibe: ey do pop
EXRBFHaflly hdVeds bP 8o and el ralbrell &S RN dHe WiBS iHRiesif&
shown, one can use two open ends 42, 44 as shown.

Alleiddleat.i vel y, one can el ect to have just one open end

d seal | n_end .44 ,
when ok RERsc g oh 160 QIS A6 il citer sARIER Y g

TporoD@oc formba e pirvof the poetdtediowh in Fighrand Thediopgér
end 72 through which fluid occurs as represented by
aldhasone os Mege apgngsgdrtand ona gemere splideclosedportinns 102
Sj t Be; |- ' .
i Felo A, B0, PR A0 R dARE S06 SRR Bl ot o Bhenjpes
t Hdog motwthie clostd podiohk 02 ex auitopressent eherfhdé fitoadgdiyig
ar.ro 63 or closed ends 73, 74, 75. Additionally, one
c‘iiﬁec ¥do equllel| ar - shaped diverter 40 (Figure 9) or

oval - sRapesvdinEiLhRr1249 divergh [ 63 é&ﬁ%ﬁs%g a\s@p¥ed BRerter

nunber of openings 81 and cl osings 80 as desired to
plrayngitbrestapenings é16,1 1w andd 1di ver si on wi t hout undue

D 5o SRR B b b epiReal o
sauiipRisingCiltdeyopahingh 8fdla 0S8l B@Facet 178y THe cifled surface
promotes drainability of fluid from a container of this invention.
Referring to Figure 6, a vortex breaker 50 of this invention is shown.
The vortex breaker comprises a solid surface 52 that can be any shape
including circular, as shown or polygonal. The base 54 is sealed to the inner
wall 16 of container 10. The vortex breaker 50 is positioned adjacent outlet 11.
The solid surface 52 is supborted by supports 56 attached to solid surface 52
and base 54. The vortex breaker 50 initially causes fluid to be directed away
from outlet 11 as indicated by arrows 58 and 60 and then is directed to outlet
11 through the spaces between supports 56. By operating with this vortex
breaker, formation of vortices is minimized or prevented.
As with the diverter, the vortex breaker may also be formed as part of

the outlet 11.
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necessarily have to be so and can be tailored to
provide one with the desired fluid flow Likew se one

to the port 20 or forned as part of the port 20 as
shown in Figure 11. The 3§¥§ﬁ§§r 100 has one or nore
openi ngs 104 and one or lid closed portions 102
anwthagisdlgifaed: top 106. Fluid entering the diverter 100
flows out of the openings 104 but not the cl osed

por t i ohsAl@sposablg sontgingf &ferfluid mdigh ¢pmprisesm goi ng
Qirect!y  0ablSe UL e S SNG P WGl € 12, 2
diverter 108 conpri ses ‘a s?eppe& rverter having three
openi ngs 116ne dd@plardlitil dfinlds thebpisaldwhilgure 13, a

di verter 116 conprises a stepped diverter conprising
three openiﬁ@%méﬁémguémﬁﬁéﬁmﬁﬁrface 124. The curved
surface pro : ' ] ' r.OMm:

cont ai ner o%m Pﬁfglqléﬁ/rgﬁg iltﬂg hwﬁ(g%%efrnk ?%g d;fgglg]i lglﬁ Fseang :
vected thae aker sifacefof shidsvallsysand floid disertih adaptedtoadirect
vortex breaker conprises a solid surface 52 that can

bRUG ISR HEI W RHE P CURAITOL I RBUF: or
pol ygonal . Jh£a bass Bakes p%ﬁﬁbﬁééi a{cﬁ’acieﬂfesa'id"gﬁfe_t‘ﬁﬁa Eecéiged

of container 10. The vortex breaker 50 is positione
agjamcengr sorfadecef stild wilhe saidiviodes brehberaadspted ¢o dupqdhuidd

by.supports. 56 attached to solid,surface 52 and base
S EaY Al s S g Re o i itBhe 1 uid to be
directed away fromoutlet 11 as indicated by arrows 58
and 60 and then is directed to -outlet 11 through the -
spacesZ-belTheemtangpdr¢laing g happgepspati ng with this
vortex breaker, formation of vortices is mnimzed or
prevented. As with the diverter, the vortex breaker

may al 3.0 Adldioproedssasy Parein vhichkenpuiséset 11. CLAI MS
What is clainmed: 1. A_disposable container for a fluid
whi ch conpr §€entaneg pE&EIMS d} une formed of flexibl e

vall's, one fangemidi oW fiXraflbn Ltk Gh¢ through said

wal | s,
conduits to effect flow from said container to said tangential

flow filtration unit and back to said container.

4. A fluid processing system which comprises:
the container of Claims 2,
a tangential flow filtration unit and
conduits to effect flow from said container to said tangential

flow filtration unit and back to said container.

5. The system if Claim 3 which further includes a second container
for a second fluid and means for directing and second fluid into said container
through a second inlet,

said second inlet having a flow diverter positioned adjacent
said second inlet and secured to an inner wall of said container.

6. The container of Claim 1 wherein said flow diverter comprises a

conduit having two open ends.
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an outlet through said walls, a fluid diverter
posi ti oned adj acent each of said inlets and secured to

adapted to direct fluid entering said one or nore
inlets anay fromsaid outlet, and a vortex breaker
posi ti oned adjacent said outlet and secured to an

i nner  $urhaesnt@hesss AlakB bl whersiftisei I 81 eRECH Srises a
adapted to direct fluid initially away from said
oeandait haviagttiveopemerdsgh said outlet. 2. The contai ner
of aiml having a vent. 3. A fluid processing system
whi ch conprises: the container of Clainms 1, a

tangensgi The bystoth bf Cldimtd @Rerel dai@fOwENHer ESmpAsRfaf ect
flow fromsaid container to said tangential flow

f ¢andpgthavmg twporgmendsack to said container. 4. A fluid
processi ng system whi ch conprises: the container of
Clainms 2, a tangential flow filtration unit and

condui 9.sTheswtdmof Cldimw Wwheneirsaidflowrlivrtee corhprisaiad
tangential flow filtration unit and back to said

c HﬁﬁéWPgQWO?HQHEWé%en1if Claim 3 which further

i ncludes a second container for a second fluid and
means for directing and second fluid into said

cont ai her ThdsysteghoAChiradnehérnineshid 8av divegencmmprides ta
having a flow diverter positioned adjacent said second
i FAndp Qﬁ@n§€88P8ﬁlﬁgﬁan inner wall of said container.
6. The container of Claim1 wherein said flow diverter
conprises a conduit having two open ends.7. The

cont ai hbrThgfcomagiemop Clater lewhersii shid vatgxdirgaker epmprises a
CORPri S a_conduit having t open .ends. . 8. The
TR S I Y ety PGR8BI er conpri ses

a conduit having two open ends.

12. The container of Claim 2 wherein said vortex breaker comprises a

solid surface secured to a base by spaced apart solid supports.

13. The system of Claim 3 wherein said vortex breaker comprises a

solid surface secured to a base by spaced apart solid supports.

14. The system of Claim 4 wherein said vortex breaker comprises a

solid surface secured to a base by spaced apart solid supports.

15. The system of Claim 5 wherein said vortex breaker comprises a

solid surface secured to a base by spaced apart solid supports.

16. The system of Claim 1 wherein said fluid diverter comprises a

conduit having at least one open end.

17. The system of Claim 1 wherein said fluid diverter comprises a
conduit having at least one open end and wherein the number of open ends is

greater than two.

said fluid diPer/U82009/003077



9. The systemof Claim4 wherein said flow diverter
conprises a conduit having two open ends. 10. The
weywbam4ied Claim5 wherein said flow di verter PONpS$i08€6803077
a conduit having two open ends. 11. The contai ner of
Caim1 wherein said vortex breaker conprises a solid
surface secured to a base by spaced apart solid
suppor {$. TASsysldheoLONRRI 1NORerin s&l a4 vARF Sbhp S d
vortex breaker conprises a solid surface secured to a
beasduliyhaving @b tbastpaeopsn Endlansliphereinsthe 18mbhef apgscads isf
d aitmg1 \A,hlg_r ein said vortex breaker conprises a solid
SHFPSE R f¥SFed to a base by spaced apart solid
supports. 14. The systemof Caim4 wherein said
vortex breaker conprises a solid surface secured to a
base by spaced apart solid supports. 15. The system of
Claimb5 wherein said vortex breaker conprises a solid
surface secured to a base by spaced apart solid
supports. 16. The systemof Caim1l wherein said fluid
di verter conprises a conduit having at | east one open
end. 17. The systemof Caiml1l wherein said fluid
di verter conprises a conduit having at |east one open
end and wherein the nunber of open ends is greater
than two. 18. The systemof Caim1l wherein said fluid
di verter conprises a conduit having at |east one open
end and wherein the nunber of open ends is greater
than three.



