CONTAI NER HAVI NG VORTEX BREAKER AND A FLUI D DI VERTER FI ELD OF THE | NVENTI ON
5This invention relates to a di sposable container having a vortex breaker at
its outlet and a fluid di \BORNEAINER HAYING VOREPH BREAKEYStem utilizing the
cont ai ner. BACKGROUND OF THE | NVENTI ON 10Pr.i.or the present invention,

flui ds have been processed in SMQI‘?EFR‘WD{J\?ER{\E%% stai nl ess steel containers.
These containers are sterilized after use so that they can be reused. The

sterilization procedures are eernS| ve and cunbersone as well as being
ineffectual at tines. In order FELRGHTHE RHVENEON | exibility in manufacturing

and reduce the 15t ”’erﬂkeigfiegl of Rel&f ftS’SH:sE@éablg ?}rﬁ&iﬁé}%ﬁhgg% tagfurers have

begun to utilize disposa sterilized bags that are uSed wth each product
batch. An exanpl & itgfoutles endd fluid diverteria ioindoprd toagssters utihiziag st em f or
processing protej Orﬁa?l%},utl ons wherein the protein in solution is concentrated
by tangential flow tration (TFF). Another exanple of use is in a systemfor
changing the pH of a protein 20 solution by exchanging buffer solutions.
Utilizing TFF and by repl aci Olftfi solution with a new
buffer. In each of these pro%%gfég’ﬁ e re @ﬁﬁ@wrem rculated fromthe TFF
step to the o sposabIeroba:ghe ﬁxtesdnowvéﬂtmn,dldlmwsbeen peocddsed imesystenmsll at i on bag,
there is a conce ch fluid enters t bag fromthe
retentate retur nli‘Ftl“:liAfe' ¢ Ttﬂggfslw?e ‘f‘?é‘tal"feﬁﬁm@hw CPRBETS %’ﬁs*ﬁef@é‘?iﬂ’g“?r P returns to
the bag. Spl ashi @ghstahtyesn boruiedgT Bt lizationphcbedireddt expensivdardl appl i cation.

Anot her concern i s that the ncomnﬂ%ﬁlw WI|| not mx well with the fluid
already in the ¢ Simberspre pg well as being 1 gl §UMeS-not diverted as it returns,

there is a danger thah oider ¥ grévidd g}wehﬂeﬁtbn %ﬂrﬁaﬂd%ttbﬁigaﬂ&lield@éetﬁ@d by- pass
mxing with the fluid already int is situation is known

30" short - ci r £ui tiiAgneedghig effsctyalid Wsemﬁemn%faﬁ%bﬂéwvwﬁuﬂgo wfli€he process
fluid. Another pgighks/mi asinsd %g@%a%&*&sédhﬁﬂf&wa&m@ bhtchll £h edathpihat i1t can
create a fountain that wll splash and cause foam ng. Knot her probl em
occurs at the ba@fuseof tbesemeseblprbegsrlﬁ i asystsmfanpoeegsing peioithwlwigns When t he
fluid is r ermvedwhé?&ﬁ R pr&BiGn SR %@gé}{?ﬁr%ﬁ‘é?i&a{sﬂg%ﬁl AoRHrdiiohmed from a

coni cal colum gas present In the
(TFF) Another example of use is in a system for changing the pH of a protein

20 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

25  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

30 "short-circuiting", and is an impediment to proper mixing of the process fluid.
Another problem associated with the returning fluid, is that it can create a
fountain that will splash and cause foaming.

Another problem occurs at the bag outlet where the fluid is removed
from the bag. When the fluid is removed, one or more conical shaped vortices

35 are formed from a conical column of gas present in the bag. This is
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undesirabl e since the vortex wll cause mxing of the fluid with gas which
results in undesirabl e foam ng. According, it would be desirable to
provi de a di sposmhrlesirerbdnmirmielﬂmrvoﬁexwill eaugtsmixingi of therfeddhwith gas which M zi ng or

preventing foam neg lgg ‘fef %’E @I ner 5inlet and at the container outlet. In
addition, it woulQ"bd™ YeEPas €8 epr ovi de such a contai ner wherein fl uid

entering the inlet i sAebofd, &dvcﬁw dekieublel b providelaclispbdaleaddpitatrier £k f €ct m xi ng
of the incom ng b LA Wlth th uid.in the conttgl ner Docunent US
969 997 shows sutWI{B¥YHERE °rfTB'E“mf“PE§?f RYRpUng ynige st thg gontaingn osed vol une

formed of wal§s, inl@afd &thdBnRidePbRlet 18 M@t SALM béRkdifble t8Bratde! €t through
said walls, and a vortex breaker positioned adjacent said outlet and secured

to an inner surf 8B agPNAIBPrGVRgE]in ﬂmd@a'ieang/@r-‘ﬂré% 1%‘?‘@&1@@@""%3&?’&3 to direct

15fluid initiall Mutﬁ:Y‘ﬁ%rerf W@fﬁ@t’ HixPgtdrefe iAddchitd @Rd Wivh PO & fle out | et SUMVARY
OF THE | NVENTI ON di sposabl e container” for a fluid having one or nore

inlets and an out:qnéqlnqrs provi ded having a device for mnimzing or preventing

foam ng of 20fluid atpidiitsd 60 #Alnaks i3 CltRaiRdr At il Gbiged: N addi tion,

the container is provi a frlowdiverter at nore inlets WhICh
direct fluidi@ntering taelossnohimediornedanf wialem t he outl et thereby to effect

m xi ng of incom ng flui ? evﬂrtnlﬂor% ln‘l’e@tsdthifo\%igix Eaefd@?{ll,fai ner. A systemis also
a

provi ded that utilizes e 'cont & ner aid 25treatnment step such as a
TFF unit whereby treat esh ditlet thraughsd@d¢ywalled to the container. The one or nore
inlets are provided v thda a \tolrtlélzgﬁ reaf(e\{'%gstlggne %ggcenF saupou?let and secured to

an inner surface of said walls, said vortex breaker adapted to direct

15 fluid initially away from said outlet and then through said outlet.

SUMMARY OF THE INVENTION

A disposable container for a fluid having one or more inlets and an

outlet is provided having a device for minimizing or preventing foaming of

20  fluid at the outlet and at the one or more inlets. In addition, the container is
provided with a flow diverter at the one or more inlets which direct fluid
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

25  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

30  away from the outlet. The outlet is provided with a vortex breaker comprising
a solid surface that initially directs fluid away from 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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conduit having one or a plurality, usually two, open ends. The conduit is
positioned adj acent each inlet and the open ends are positioned to direct

fluid 30 away fromthe T i Vi ith a vortex breaker

conprising a solid surfgﬁh}gmséﬁﬁqﬂéhe§Fﬁﬂgwmpg away fromthe outlet.
Openi ngs are proviggdeadi acemimdilRaisobr d spHéhatenivveiger mts fluid to enter
the outlet. The iniTial direction of fluid away fromthe outlet m nim zes or

prevents the forndtigwn 206 acekenmticrroewe of an aitgrostivetsystiem afithisénvendidn. BRI EF

DESCRI PTI ON OF THE.. DRAW. Fi gur. i schenmgtic. view of .a systemof this

i nvention. Figur e%ég‘_?rg\géhl‘ﬁﬁlé?ﬁ‘f@ f&iwei\t/t@? mgﬁqo eé’_rrf?étaft\f’é’n@%et'em of this

i nventions Fi gure Bgirklughstai@shé bplashihg probRim bh@eipiibLhrt @f theh@epst or art
container. S5Figure 4 illustrates the splashing problemof the prior art at the

inlet of a praiMdor 4FttCOBWICAI ner . Figure 5 is a perspective view of a

nvention. o Fibb@3E PEBERRe A b T AR R Bl M caker

posi ti oned adhlacemthe ¢O@ninetdf this iadertida. cont ai ner of this invention. Figure 7
shows an alternative fluid diverter of this invention. Figure 8 shows an
al ternative fluidTdgwepftign perspediive Vigw ehe verex megkpr positiopngdhadiagenhl t er nati ve

fluid di \{Srt?hioﬂfletté}itﬁ? I:Jh‘fﬁﬂ I1'5 his'ﬂv%ﬁii?nlo shows an alternative fluid

di verter of S I nvention. I gure shows an alternative fluid diverter
of this inventionFigirgdrshod? ashhemative fihitleliveater wEthid invehttbnverter of this

invention. Figure 13 shows an alJternatjve fluid diverter of this invention.
DESCRI PTI ON OF SPlfleﬁ‘FF SERESRN afiv g %Y%begml%nwm% ner of this

invention is formagyat orRBRL aX Gltehti YRGBV er bF @Xd RlEqpl | s formed of a
pol ymeric conposition such as pol yethyl ene, 1 ncluding ultrahigh nol ecul ar

wei ght pol yet hyl edegurkilAshows emaliienativeyflydidiertey dEthe, inveniodensi ty or medi um
density | yet hyl ene; | ypropl vl ene. et hylene vipnyl .acetate (EVOH); polyvinyl
chl ori dequVC) ; 2%3% f?%ﬁ%""%@‘éﬂé‘f”&“{‘ﬁ\fjﬁ‘ﬁ dé‘feﬁw 8’ﬂ S\/‘Pﬁ?}nogc_et ate copol yners
(EVA copol yners) ; Htesds sRéwy ah hRetfatiefluie Rhastet 66thisGaeitionsi ons of different
t her mopl astics; multil ager ed lam nates of different thernoplastics; or the

like. By "differedtigurpt3ijsBoweamalteraativeciluid diverter ef bistinpeitioker t ypes such as
pol yet ehyl ene | ayers with one or nore |ayers of EVOH as well as the sane
30pol ynmer type but of different characteristics such as nol ecul ar wei ght

i near or DESCRIPTION OF SPECIFIC EMBODIMENTS

20 The disposable container of this invention is formed of monolayer 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);

25  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

30  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



branched polymer of fillers and the |like. Typically nedical grade and
preferably animal -free plastics are used. They generally are sterilizable such

as by steam hyl ene, oxi de,or radi ati on .such.as beta or.gamma radi ati on. Mst
have good ter‘?ghagt Wlé'ﬁalth&h%wtﬁ’:%r lsrpéﬂ%’ag‘fwétﬁd’ngroéné’lr‘f H&%S’talnanspar ent or at
| east transl yeBBtand BAGpEORAIAAEFaskszel AAVdct BsHthWiboRe Qagh HletT®pfovidddet s, an

outlet and an optional vent passage. As set forth above, each inlet is
provi ded wi t hwith ¢ fluiddliviries mtheeh iaiseaired to the ensideawalbof the cpatgingeswidil | of t he

cont ai ner such Y. t sealing,or. Wt . Sj. v nd, pgsi ti oned adj acent
each inlet. g&)’? ?lggn{aﬁeiﬁ?, h 'ﬁ??%?‘Hleaﬁv\?gpagrggggﬁaﬁaeJar?%f]taeaﬁhi"chif’go the inlet
structures  Optionally)@heofltidetivdrier BaOYE HRMHedi ihid the Udéttsexictareaker positi oned

adj acent the outlet and secured to the inside surface of the container such as

by heat sealing orThe euileais rigridsd wath aoyarieypisakgr pesidonedradiacemitbalker can be

nol ded into Ol . r pastelel . di sposabl e
cont ai ner i s%gg& ti osﬁéau(ié(wotutﬁﬁﬁszdes%u?{age §Eg16§?ﬁ{a£%gf al ng(rﬂy:}%rm seegislggof filling
and enpt yi ng ot hethcmrddaesies. Qyftiohhllly,dhe vortex brRefee cin bgmbbtdeliigiortee 1, t he
container of this invention 10 containing fluid 12 includes a vortex breaker
14 secured t QUHHSTUANES surface 16 of the 15container 10 at outlet 11 and a
fluid diygrter 18 ﬁleacll%ﬁglr HRniH8irhdH Ethe Sthhabt dtdfelifEo SRl Ner 10 at the
inlet 20 and, optionally, ea vent19. A Buir% 22?‘? S prof\:/rildg(()jﬁto irect the fluid
12 t hrough t hethomt kelid Subpbu cantlown firreaseoUfiling sud kmatying thekontairter 24 as shown.
The TFF unitﬁéﬁlﬁiﬂz provided with a nenbrane such as an ultrafiltration or

m cr opor ous ne 26. The nenbrane 26 20separates fluid 12 into a filtrate
28 and a retent at Redring REFIAFEN RS BodBinbSo M BEAT@Hoh Q0e8RafiAErT 10 through
conduit 32 when valve 34 is open, through inlet 20 |ocated through the bottom
surface of cdhihihwucluigs a vades brepkertld seguried teltheamnesdutfageolfgdf thonduit 36 to a
poi nt of ;use i ed . pperati in i S _manner,. a rtion of the
fluid 121il3|n tcﬁ{éta}rngf gﬁ? g‘%“zfégag ﬁn%% %%Ir(g lé’f’rﬁeri ls% %fg%rS{llEoe er"érfeé&u]ifﬁcet e cont ai ner
10. Refo€ thel dogtalier FOGU e iRlend@akd, lopkiendlBf evecr Apihpr® @S the reference
nunber in Figure 1 refer to the sane el enents. The container of this invention

10 cont ai ni ngTeVidgddfo torepithe Gyt Zathyepahdhe ppideidd to adoymsizeasy upib sedhe | nner
f 16 of At 4 - : i i 18 dt
The 30 nner EsPrSER A Mshodll, Sl hit 43 RS el wilkth Ghr 08, oK od L

vent 9. A such as an ultrafiltration or microporous membrane 26. The membrane 26

—

20  separates fluid 12 into a filtrate 28 and a retentate 30. The retentate 30 is
recycled to container 10 through conduit 32 when valve 34 is open, through
inlet 20 located through the bottom surface of container 10. The 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

25  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

30  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



punp 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 menbrane s an trafi m,Cr QROrouUS rane 26. The
menmbr ane 26 §%tﬁlétra§:t es‘sf?cmc{fgﬁc?lﬁf“&e’éﬁ h\r‘?‘? ceon%ltgzd"he?n V@[Tg'?ta fe 30. The
retentate 30 gpén, rtﬁfbhghﬂﬂettﬂ) CIH ftra28L0 dirbéed etioe@nebiidhit 38 tyaBin¢al ve 34 is
open, through inlet 20. The filtrate 28 is directed through conduit 36 to a
poi nt of use obuse er thdediissariede By dpyrasivermthinganner; apartivamade flaidpor tion of the

fuid 12 T 450 el RILAEAaNGD AR RO LIRS APREILRALEE HNA he container 10

A 5second con ar ner rov arns, ftor ex a second buffer.

The second butdand doatadielfeeﬁsep!rovmw@ﬁaabmms 13r byarpplejn s%ﬂ;oﬁdwb@ﬂﬂ@h inlet 33
which is provided with fluid diverter 35. The second buffer mxes with the

first buffer The sespndrhudicsisdiresied te spmtainget0 by pump Jhthioughanlee¥dycl i ng in the
TFF uni t 24, &ﬂ??h égﬁs’v’lﬁe&’%ﬁ%ﬁ&%h@% 6‘1L1La>’seg1 @lﬁ?ﬁ?rﬁ&gs &Hﬂﬁf buffer over
(0] or salt or

tinme 10thereby Ioni ¢ strengt S ke of the
fluid in contfﬁstrlﬁuffeimthae‘lfuﬁt withi; dmtdﬁn@uoemmaltmﬂmbwhn(gﬁnmﬂm| or art
container is illustrated., The prior art |acks a Iow %l verter. In operation, a
fluid enters "WHI2 thegeegnd &ﬁfeeaﬁwmilsﬂhmlafcsﬁ hufer pyerditect 1y to outl et

19 rat herigt nagr Xiohaitbd he b oHicudtedy gmbﬂh@q{ke%@themmla igode of operation

is unde5| rabl e si'nce it s to non- ormf conmposi tions.
Referring tocﬁntgmeela a second probl em of the prior art is illustrated. Wen

the fluid | evel | ow in ont ner id.en i inle an break the
Lt hee 93 of i1 uRereing o PR L iz oyhe SR of Pl Tyd D han
20cont act s t hgepof aR8ack3 atﬂamsahlvaﬁ& fIh'éRQnatlehGhrﬂ’thﬁ cRfe®MmldtNg ogndesi rabl e
f oam ng. eferrin Figure 5, fluid diverter 40 of this invention

i s shown. Theonfained1§a fqlh)wwsmth 57 é@@qtlefdop@tlﬁw& liaﬁWéthamaWu%Wrﬁh cont ai ner

10. The wadd# rter 40 § |Sses ond 03|t|o ove{leagl et 20. The

. 1n container mo e o era n %u GSII' CSHCCI
di verter 20 Nha WO Open én an ) tl%lt Pfi en erlnglnlet 20 are

directed amyoﬁbmﬁhﬁ'&WHhﬁKcohipoaﬁlohgpr esented by arrows 46 and 48. This
structure prormtes desired _mxing of fluid entering inlet 20 with fluid in

cont ai ner 10. Refewsing & Higupe 4.1ansecand poblem abthggyionar és igMetradedtn end or mor e
than two Opeﬂvﬁ&{jﬁieqﬁlﬁ’@fé%llrigl&%ﬁ&ﬁltﬁﬁéﬂlgon dérﬂ&rgl\ﬁf'erttﬁ can bRk €xanpl e, in

using a square or rectangul ar design, as é can use two open ends 42,
44 as the surface 23 of fluid in the container 15 to form stream 25. Stream 25 then

20  contacts the surface 23 to splash fluid, thereby promoting undesirable foaming.
Referring to Figure 5, the fluid diverter 40 of this invention is shown.
The fluid diverter 10 is sealed to the inner wall 16 of container 10. The fluid
diverter 40 comprises a conduit positioned over inlet 20. The diverter 40 has
two open ends 42 and 44 so that fluid entering inlet 20 are directed away from
25  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
30 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.



30shown. Alternatively, one can elect to have just one open end 42 and seal
the other normally open end 44. Mor eover, when one uses a

tri angul ar - shaped ure ne. can .have .t eal ed ends 70, 71
and o%e open eﬁd %%i%ﬁgggéﬁégﬁ%gﬁg?{ %%3§5U@§r%ger %?g%ﬁ% ed by arrow 61.
Using a pol ygﬁn@gonaham@e@ﬁlmema bEFigh@LE, ofé d8BhaveBCht r@sretdpen Bedagonal - shaped
diverter 40 of Fiqure 8, one can have 3 or nore open ends 76, 77, 78 through
which fluid fi%ed %@dm@gaym@bﬁ@gé}ﬁ%acw @ﬁrrueewgeragiby agPWE 83 Oknds 73, 74, 75.
5Add|t|onallyim£@gn yges@ circul ar-shaped diverter 40 (Figure 9) or

oval - shaped diVerter 40 (Figure 10) and vary the nunber of openi ngs 81 and

cl osings 80 as desAdditonablypomedatiaise hifceretiaiehdpled diverndr 40 (fpgsied®) oni t hout undue

pressure |ncreaigvpﬁgdeffe %}&%UId flow as representzd by ar ms 65 and 67.

Wi | e shown &2 WeHERTG (Felre  Ohpndavage thegpenhen 96 opgriess
10necessari | md@mg% 8005 R8s R @@%@a@eﬁ@ctm'dowm &leerelowl%u%ﬁda@ t h the
desired fluid flow W se one can use a solid diverter 100 that is

ei t her att aclpechsure indreasestd eff@t Ouid Howres repsespated byfartols g5amid 620 as shown in

Figure 11. The di 100 has.one or enln s 104 nd ne or nore solid
cl osed portions 1\0@%%51}?{6”%”??38%%5“?6@%#) d BRETERSS Wiverter 100

flows outjof HeBRsHNYMaldE Pl didicaR Bt téltb@e@doqﬁsciid%ﬁé wﬁ&hel@@sn%e as to prevent
the fluid fromgoing directly to the outl et shown in Figure 12, a

di verter 108 Pvses a stepped diverter haV|ng three openi ngs 110, 112 and

114, 208 shown 1 ELGHE 8ndSun et 680 UL Po 0 RURY RS AR PRI o1 vor o

conprising three openhl ngs and a cur rface

pronot es dr aipdatdiol drifyrnedd 4d paircoffthepdrd 20 aptiwiein Kiulehils THaEWriepN.
Referring to Flggre 6, a vortex breaker 50 of this invention is shown. The

vortex breakdPOlanpng eaaors apsnings 404 padensor mergsobid slased perjiosn a2 25i ncl udi ng
circul arjsas 589,504 to%oi()ég%glld en-tg?%gt%ﬁé 81V§14€IJ I%Osf?c%llsegut of tl]iehc?pehﬂ&gr

104 but not the closed portions 102 so as to prevent the fluid from going
directly to the outlet.

As shown in Figure 12, a diverter 108 comprises a stepped diverter
having three openings 110, 112 and 114.

20 As shown 1n Figure 13, a diverter 116 comprises a stepped diverter
comprising three openings and a curved surface 124. The curved 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

25  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

30 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.



wal | 16 of container 10. The vortex breaker 50 is positioned adjacent outl et
11. The solid surface 52 is supported by supports 56 attached to solid surface
52 and base 54. The vortex breaker 50 CAIMSI |y causes fluid to be directed
away fromoutlet 11 as jndicated by arrows 58 and 60 and then is directed to
outlet 3011 thr oné‘ﬂ ‘Fﬁlé"%‘%aces bet ween supports 56. By operating with this
vortex breaker, formaltAcmspa&abw&ltaﬁﬁsuo;foﬂhrmura(n)dvmhafnﬁmébt ed. As with
t he diverter, the vortex breaker I so be formed as part of the outlet 11.
CLAI MB Wiat is clained: 1a°JQS%ﬂ%%%%@r@e%ﬁrﬂeélbﬂfewalk&lo) for a fluid (12) which
conprises: a ¢losed vol ung,f grh&d ng‘f,ts(joeyg B &ighRbili Svallgone or nore inlets

(20, 33) through said walls, an outl etltg&] t hrough sai d wall s, a
fluid diverter (18:40:;1002no8jetpd3iroughesaidamilacent each of said one or nore
inlets (20,33) and secure [ f ls, said fluid
di verter (18;40; 100; 108) qéﬁgit(ggeﬁegngﬁrozl?b l?g)ﬁ)od&lg%ﬁdg‘?”}ag?tqa&ﬁJfIOOne or nore
inlets (20,33) aseayorferoomommlﬁsc(@@ BBtand secpredapman inner Surface( 6)fgadt ex breaker
(14;50) position a ner surface
(16) of said wal 199”5 941&3 ‘@tél‘r"t%fgi ?g‘gi 6‘61(%81%33@%&%%1&%1 e}‘gﬂﬂgsa{‘ fluid
initially awdy foremrsargintets 2@83)avby fmndsaidetlet (hipagh sai d outlet (11). 15 2.

The container (10) of Caim yent . (9 e cont ai ner
(10) of Claim2 wherein sglva‘%%??ffaé‘igi} 5§E%<}snfo§%ﬂ ad&%’ﬁ%rsﬁlgé)gﬁ%{[ (ﬂ}l id surface

(52) secured to andsaqeed b4y ingr siplaced 6 pgfanid veatls,isdid20serpipoakes (1450 4,
Th 1 wh 18;40; 1 1
112)ngﬁrfaurPgas(ao‘?é‘BtﬁE’JEﬂ%‘reﬁg’{lﬂlﬁa“t&?‘ylaggg I"‘g‘rle Qﬁ@h&“&ﬁ%eﬁgr (72 72 7?07808
81; 104; 110, 112, 1dudd ditBt 420, 122). 25 5. The container (10) of Caim4

wherei n sai d fl ow diverter (40;100) conprises a conduit having two open ends
(42, 44;104).

2. The container (10) of Claim 1 having a vent (9).

3. The container (10) of Claim 2 wherein said vortex breaker (50)
comprises a solid surface (52) secured to a base (54) by spaced apart solid

20  supports (560.

4. The container (10) of Claim 1 or 2 wherein said fluid diverter
(18;40;100;108;116) comprises a conduit having at least one open end
(42;42,44,72;76,77,78;81;104;110,112,114;118,120,122).

25
5. The container (10) of Claim 4 wherein said flow diverter (40;100)

comprises a conduit having two open ends (42,44;104).

6. The container (10) of Claim 4 wherein said fluid diverter
30 (40;108;116) comprises a conduit having more than two open ends
(76,77,78;81;110,112,114;118,120,122).

7. The container (10) of Claim 4 wherein said fluid diverter (40)

comprises a conduit having more than three open ends (81).

7



6. The container (10) of Caim4 wherein said fluid diverter 30(40; 108; 116)
conprises a conduit having nore than two open ends (76, 77,78;81; 110,112, 114,
118, 120, 122). & A fliie peosssiap Beten( Bich odmgdhisas:m 4 wherein said fluid

di verter (40) conprises a conduit Vi nore_. than three open ends (81). 7 8.
A fluid processing systemHiBRED }?@%g?“Tﬁ%IEWﬁﬁap er (10) of any one of
Caims 2 to 7, a tangenti altardgeMyl fibwil@dioR Onid (W4, abd4) , and

conduits to effect flow fromsaid container (10) to said 5tangential flow
filtration unit (24) and Kaeduits B dReiflavienispdcoraipy (19 osHd system of A aim 8

whi ch furthersi nghygdsr flow filtratiorPurfQSHMd SR 18 kAI@EorkAfr (I®)r @ second fluid and
means for directing the second fluid’into said container (1(1) through a

second inlet (33), said second inlet (33) having a flow diverter

(35) positioned adj a%ﬁ?ﬁ%&&%@%&ﬂ% WRcBfurlaSihcgid. secured to an inner wall

(16) of said container
a second container (29) for a second fluid and means for

directing the second fluid into said container (10) through a second
10 inlet (33),
said second inlet (33) having a flow diverter (35) positioned
adjacent said second inlet (33) and secured to an inner wall (16) of said

container (10).
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