Di sposabl e VortexBreaker [0001) The present application clains the benefit

of priority of U S. Provisional Patent Application No. 61/369,249, filed on
July 30, wORdi2/tibeientire content of which is incorporatret/usgomneiasence
herein in its entirety. [0002] The present invention relates to a system
that allows for vortex-free m xing. More particularly, it relates to a

vortex breaker for m xing ingqa.d , plastic bag. Background of the
I nvention [0003]in the biot ecgﬁsp:a%%ﬁés)?érgéxe%%&n%?ml es mx various liquid,

liquid/ solid materials together such as cell culture rnedia, buffers,
reagents and other such materials as well as protein containing solutions.
Typically this has been done in a steel v or Wi t e anounts of

materi al s sub®las pOV\J@?;_p%qu:qgaﬁﬁagarég%igﬁ;aﬂ%%b‘%ﬁ?&éﬁ?f@&‘g ';[‘h%mt s. A mxer
Novasept | o( d0oHFEs FrrARRERIogoRs CuRes2Eh Te oA Fen AlePRstch as Lig
Suppl sment s TS FRALO S SRer PP Bareteg BT EIEY he' same m xi ng
or in a subnt i X"hg%g%%ﬁ@f’ i,Qntioﬁé?a‘?esﬁgérrslg(%’!eg{-thgtf ibesppepared it is -

filtered an be usé y Or sea erile containers for

future use. (HAOFLIRAR FRlepartifarh Al lhNG SMeRb: ARG rARAg R o || €.

Therefore, the equrlpne oroughly cleaned such as Wth a sodi um
hydroxi de ( 9g885ahkYiadidMagsol ution and sterilized with steam between uses
to ensure that no cross over material fromthe last mixing batch arid no
bacteria, nold or fungus frogadd@iafvitheomyetoni S in the tank before a new
batch is mxed. This I _ ‘ i

[0003] In the bictech industry; companies. mix various liquid,

liquid/solid materials together-such as:cell culture media, buffers, reagents

and other such Mmaterials as-well as protein containing solutions. Typically this

has been done-in-a stesl vat or tank with the:amounits.of materials such as

powder and liquid added in-controlled amounts. A mixer:such:as:a

magnetically-driven Stainless-steel mixer-such as:the Novaseptic®-mixer from

Millipore or a shaft driven mixer such as Lightnin®mixers. ‘avaitable from SPX

Corporation can be-used: Addii;idn-al's,.uppfemeﬁts in‘liquid or powder form.can

also beradded in‘the:same mixing oriin:a subsequent mixing step(s). Once the

soluition is-preparedit-is filtered andmay be-used directly or.sealed in sterile

containers for future use.

[0004] To be safe; the solutions must be pure .;ahd.zste;ife. “Therefore.,

the equipment must be thoroughily-cleaned such as-with:a:sodium-hydroxide:(

generally 1 M) solution and sterilized with steam between uses to ensure that

no-cross over material -fr'om2thé\..ias'tzihixing'.bé‘i:cﬁﬁ:anﬁﬁci”nb-ba(:t'ezfia,, mold-or

fungus from the environment is:in the:tank befdre @ new batch is mixed. This



cleaning and sterilizing process is |aborintensive, tirne consum ng, costly
and often requires the partial disassernbly of one or nore conponents of

t he syst ewoantk/tibwmiir reassenbly Site ward [ 00051An al t eroatise@ibazsbeen to
use a closed, presterilized plastic mxing bag and di sposabl e m xi ng
conponent such as is described in US 7, 278,780. However, it has issues

W th creatl "edhink n&%%ériﬁ%ﬁed:&gce!&%lﬁsaﬁméﬁé\%,.‘ﬁfﬁébaﬁs%ﬁﬁ@,.,céét@}é{napeeds- Ei t her
alternative 1s undesira 3 vortex leads to inefficient m xing and

theref or e 1 aghdh r&irds InalaraAIDALBEmEY oPEH drintidborpdrarsiar tRnsur e that the
m xing is eonplete.” In addition with protein containing streans, the vortex
entrains ai rsy\g@h%hdhﬁé;r,@ggs@ﬁ@gﬂfeﬁmﬂs on the proteins including oxidation
and shear as will be explained below. The'altemative, to mx at a speed
bel ow t he vaptesyt r eaf iranitesatilesmsbeac tapeahlieedspresterized pegid res addi ti onal
-time and may never achieve suitable mxing results. [0006]US 7, 547, 135
suggest s addhiiggbhgiod tisfdsbibls midng taoapdngniucings isiugseribedin g “wal | of a rigid
nmol ded plastic container to reduce vortex formation and increase m xing

ef fi ci ency. FEwekleHpwetes-ihasdsquagwithdregiingmeaiiexsiring Mngd¥asPded structure
(up to 1000 or 2000 |iters capacity) is inefficient as is the storage of
such cont ai rpetated GoEransRte Hiberalemateiagndesiraier A YYies 1979619 es to the
sides of The container this has proven to be difficuylt.. __'Ehe baffl es can
adver sel y afipeffigientimixinganditheretops teghiges 3 ar9g a5 oupkof Hr‘ﬂ%%ﬂ"” WEiBpMy.

Addi ti 1y, they c rupture the bag wher d where.they the b f
Gur i g ¢ an SISMENR SR TS TR R SLONOST UMD CORBIIE | < . ci Sposabl e
b {1 e/ vaREBToT R SR cAGaEt PEBDFar hAARR sPeeb R Rt oCnant ¢ simre
and effici e%ciéﬂi&?d:&@daﬁorgme%regg wi r%@:e&&'\éﬁg&bé?&v.:Th‘ev”alitemaﬁv% to

mix at.a:speed below the vortex:creation‘is-also unacceptable as:ittoo

rﬁe.qt.’iiresiaadciftiqnai fimeiand may never achievesuitable mixing results.
[0006] US 7, 547, 185 suggests adding figid baffles vertically along
the interior wall-of a.rigid molded plastic:containerto reduce -:vor:,texi'?.fcrmati'ph
and increase mixing-efficiency, However,the-handling and shipment of a large
molded structire (Up to-1000-or 2000 liters ‘capacity) is inefficient.as’is:the.
storage .of such containers.

[0007] While'itis desireti4o.add rigid baffles to'the sides of the
coritainer this has ,pmv,en‘to be-difficulf. The baffles:can adversely affectthe
ability to-fold the bag for compact shipping. Additionally, they can rupture'the
bag when and-wherethey the bag surface duting tfransportation-and:shipping.
[0008] What is needed is a-disposable container for mixing that has.
the advantages of the:bag with-the baffle/vortex inhibiting: effect of the rigid _

paffles to enablesimple and:efficiant mixing.



[ 0009] The present invention consists of a closed presterilized bag having
.a.di sposable mxing elenent within it, a drive nechani sm outside of the
bag for rwoabizmgsishe m xi ng el enent wi thout voi di ng st ePClriusgoiamasial vort ex
breaker in the formof one or nore plastic sheet materials that are
attached to various inner surfaces of the bag and disrupt the formation of
vortices within the bag. Pr ef;§5ﬂ%r§gﬁ% ishegtds) are forned

:of .thesanernaterial as the bag and are sealed to the bag surfaces, Mire
preferably,’ :{ob@gls heet (1) pRadeBifvaRG6OEMsRIstiraniised pRktetitedbag. Mst
preferably, the’'sheet(s).are perforated with one or nore slits or openings
to allovv foRragHeQdiédoarbianihing dementwithinoy b davey metieishesutgdd of med.- [ 0010] I t
is an object of the present inventionto provide a disposable m xer

conpri si ng athelbagtdreothirg thawixig serbat ihgut eoidingsteritity end absti@nt i al | y
vertical sides each having a |lower portion attached to the bottomand a top
connect ed anbrepigein thefdrinaiond ot hereplestioshesb materigis that ate aliadied fot he. bag
having-an internal volume defined by the inner surfaces of the bottom one
or nore si devarigngintesuracasiof fedaelaed disgpt thedonatineal wrticas withiRe internal
vol ume of the bag and one or. nore vortex breakers fornmed of sheet of

pl astic mat eledrg frefaahlydhe shasthare frmed g besanemasial 2§89 p consi sting
of the bottom :a ::side and the top of the _,t?a and tz>3t _epdi.ng to a surface
sel ected fr o #HeSERIRRI o Aeg tieres: Hore HETaRY: §if Seeds)@8*Afd the top of the
bag. [0011]I1t is another. object of th resent inyentio 0. provide a sheet
that ext endsa‘fr?%r'ﬁidda@?tﬁ@?ﬁg% PRS- M%S*t%f%ﬁ% frg,si;e‘ t&sﬁgﬁdpeé{?zaaée e bag.
[0012] 1t is a further. object. of the present invention .0 nrovide the sheet
ext endi ng fr oM 4 ¥9y &S 8’: ee.nz(g;]gs-i%%%gggeq%ggtg@}g%}égﬁ% ;%Eeh%gfét;he bag and the

sheet cont ai ne. or npre openings in the sheet. [0013]ther object of the
Dol BEng ForfiB

present invention | provi de the sheet ntends fromthe bottom of the bag to

a side of theob@d. jtis.an object of the presentinvention'to provide a disposable

vertical sides-each having a_lower portion-attached to'the bottom and-a top
connected an upper portion of the-one:or'more vertical sides, the:bag having
an-internal volume defined by theinner surfaces of the-bottom, -one or-more
sides and'top, a disposable miixer cohtained within the irfternal volume of the:
bag and one or more vortex breakers:formed of sheet of plastic'material
attached to-a suiface selected from the group consisting:ofthe bottom, a side
and-the top of the bag and extending to'a surface:selected from-the group
consisting of the:bottom, aside and the:top of the-bag.

[0071] ltis another object of the presentinvention to-provide a sheet

that extends from a first side of the:bag to-a'second side-of the:bag.

Wl



[ 0014] Usan additional object of the present invention-to provide the sheet
extendstom the bottomof the bag to a side of the bag and the sheet

cont ai ns woeooisIe openings'in the sheet. [0015]1t i spPamaishen/oadipect of
the present invention to provide the sheet extendsTrom thehdttan.n of the
bag to the top of the bag, [0016]ills another object of the present

I nvention to provide the sheet extends fromthe bottom%@t,he bag to the

top of the HE8YZind t helis Rdethes shiegidhedresestnyRsiien BREAYI¢RESi n t he sheet .
[00171It is another object of the present invention_.to provide the mxer is
sel ected fr GWPeSGABE O‘E‘C?nfér?tssﬂ‘%rfﬁﬁ)r@fb%&&ﬁ@??@%ﬁﬁr“%ﬁr@@%ﬁgnet ically

driven m xer f.t driven m xers i ng é-the shaft extending into the

interior voll "?‘r%hn%'g&ﬁ%“%ﬁﬁ:‘q{moﬁ?ﬁpwgi%ése’?ect ed fromthe top-and the
oo om {OOIEL o, 251 A5 PR GELrBl S POSPR UBTESORf provice (1
[0019] 1t i's BRALDEEHAR Sstbr O tidaghb 8SRMRtor ifRMRRL T O to provide a plastic
{00141 ltis an-additional-object.of the present inventionto provide the |
sheet-extends from the bottom of the bag to a side of the bag and the sheet

contains one or more-openings:in the sheet.

[0018] tis another object of the present iinyehtion'.to.:;)'rqvide the:sheet

extends from the bottoni of the bag'to the top of the bag,

[oo16] ftis another object-of the present-invention to.provide the sheet
extends:from the bottom of the bag to the top of the bag-and the sheet

contains-one ermore openings in'the shest.,

[0017] Itis another object of the presenit invention to provide the- mixer

is:selected from'the group consisting of m.a._grne‘tic.stivri:bar:s,-' magnetically

driven-mixers.and shaft-driven mixers having the shaft.extending into'the

interior velums of the-bag form a surface selected from the topandthe

botiom:

[0018] It is another object afthe present-invention to-provide the. mixer
is‘magnetically:driver mixer located in the bottom of the bag.

[0019] [tis anather abject of the present invention fo-provide a-plastic.

bag having:a bottom, one or more su_bstanﬁélly vertical-sides each.having a

lower portion attached to the bottom and-a‘top connected:an upper portion-of

the one or-more vertical sides, the bag ‘having an internal volume.defined by

the-inner surfaces of the bottom, one-ormore-sides and top, -a magnetically



bag having a bottom one or nore substantially vertical sides each having a
| ower portion attached to the bottomand a top connected an upper portion
of the omwoanizmsEivertical sides, the bag having an i nternskonokiise
defined by the inner surfaces of the bottom one or nore sides and top, a
magnetically driven di sposable m xer nmounted to the bottom of the bag and
contained within the internal volunme of the bag and one or nore vortex

br eakers f or#ivgngipasabletminer mpwdad te theaiemAT thetRag e ¢orteingdf i r st si de
surface of the bag to a second side surface of the bag.  [Q020]ft is another
obj ect of t hwith Bednemplypbine Bihe RRIAGaE" F‘ﬁ?—"‘?ﬁt@é?mg&?%gﬁg‘e romthe first

Tanner - 10058 E e L P RN TR Bt b ket abRE oAb R [ o' provide the
sheet extends fr mthefg'é%%?%ﬁ%ig?e surface to the second side surface al ong
g Pty .

a di ameter of°CREFRRT the interior volume of the bag. 100221t

s another opbgst of e, RIESSMe SYRIGLON: e RAW BykDhcliest ext ends

fromthe fir i de surtface e second side surface along a dianeter of

a cross sect y00, ko ﬁr@%&?é Qirta¥@IAB s8onki BRIe RBGac@NMat he sheet contains
one or mare openi ngs. 6[0023 Iti's another object of the present invention to

provi de e sh@@ktantially horizental manner.

{0021] It is another object-of the present invention to provide the shest
extends from the first:side surfaceto'the:second-side surface:along a |
diamieter-of a cross section of the interior volume. of the bag.-

[6022] Itis anether-object-of the present invention to provide the sheet
extends:from the first:side surface to.the:second:side surface along a
diameterof a cross section ofthe interior volume of the bag and'the sheet
contains. one:or more openings.

[0023] itis another object of the presentinvention to:provide'the sheet
extends:from the first side surface tothe second:side surface ina.
stbstaritially horizontal manner and the shest contains ‘ohe ormore openings.
[0024) 1tis another obiject.of the present invention to.provide two or
more vertical sides:and shestextends from:the first side surfaceto'the second
side surface in a-substaritially horizontal manner and the:sheet.contains-one
or more-qpe‘hings‘

{0028] {tis another object of the presentinventionto provide two or
more vertical sides-and the:-two or more :vefiicatfsides are-secured-to.each -
other along a.series of verfical seams and-wherein the sheet.is-secured to.and

extends from a seam of the first:side'to a seam of the-second side surface in



extends fromthe first side surface to the second .side surface in a
substantially horizontal manner and the sheet contains one or nore

openi ngs.wpQOR2AjiF7$ anot her object of the present invencomstaipszisi de two
or nore vertical sides and sheet extends fromthe first side surface to the
second side surface in a substantially horizontal manner and the sheet
contains one or nore openings. [00251It i s anot her object of the present

i nvention t ¢ gbslanirily hoizootel meneraed techpelsraens 2AE %t Re™® wo or nore
verticarsides are secured to each other along a series of vertical seans
and wher ei n 9PRENghHeet s secured to anti Sends froma seam of the first

d f th rf _ b 1 hor i |
SRR L E T R A N T
th t . t d t | t t [

(he present Lavent) en Lo LG R hesypesbatdy 2 east partially
present '”Vﬁéﬁaﬁ” to RLOY oﬂ%r%@%oﬁ%ﬁ%‘ %/{]e’h{‘m@erlﬁ h HY¥rofld felshegef the hei ght

of the vert sides 0 e | npe Iers on the m xing deV|ce
with a-heéight at least 5% of the height of the vertical sndes of the bag-above

‘the impellers-on the mixing device.

[0028] It is another-object of the presentinvention to provide the:sheet
spaced-apart from-the top of the.mixing device.

[0029] Itis another object of the. presenitinventionto -pr_o_vide-?a second
sheet-exterding between two inner surfaces of the vertical:side wall(s) '-and_'
wherein the second sheet s at-an angle to.a plane-of the first :s‘heet»'deﬁned as
the direction from the first side surfaceto the second side surface of the'bag.
[0030] Itis another object of the present invention to-provide the mixer
comprises a stiring: rod withone-or more paddies ‘and:the sheethas an
opening formed in the sheet to allow.the-rod to-extend through the sheet.
[0034] Htis-a‘furthér-embodiment of the present invention to provide a
sheetthat when the bag is:unfilled is not under tension and:when‘the bag is’
filled is under tension.

Inthe Drawings

[0032] Figure 1:shows a firstembodiment of the present invention in
cross-sectional-view,

[0033] Figure 2A shows a close up view of an.alternafive vortex.

breaker shest of the present invention in cross-sectional view.



[0028] 1t is another object of the present invention to provide the sheet
spaced apart fromthe top of the m xing device. [00291111s another object
of the prweent2diszenti on to provi de second sheet extendiPng/usedaees1st wo

i nner surfaces of the vertical side wall(s) and wherein the second sheet is
at an angle to a plane of the first sheet defined as the direction fromthe
first side surface to the second side surface of the bag. [0030]It is

anot her obj elff34f t he FiESEHENGWHAHESESHP ‘t'%”ﬁfr%\ﬁ”ﬁ@af"f?e"%e%er conpri ses arod
with:one or nore paddles and the sheet has an opening formd in he sheet to

al | ow t he ro¥eRis é@ﬁeéﬁfcfh? RFESRIY Ve REPNI BOPS-SP 8 ]Vlet” is a further enbodi ment
of the presen nvention t rovide a, sh is unfilled
is not underl® {}ﬁm on &y %\ﬁé}%"‘fsf?esaﬁ%d ?@g?cffr?% ?’?&8{1"\'3 Ton. In the
Drawi ngs [ 0032] Fi shovvs a first enbodi nent Of t he pr esent invention

I n cross- SEC‘PI Oﬁﬁ%g@%@vwew

[00386] Figure 4-shows the second embodiment of the present
invention in top down cross-sectional view.:

[0037] Figure 5 shows-an additional embodiment of the present
invention in cross-sectional view.

[0038] Figure & shows:another embodiment of the. presentinvention:in
cross-sectionalview,

[0039] Figure TA shows.a further embodiment of the present.invention
in'top down cross-sectional view.

[0040] Figure 78 shows a further embodiment of the present invention
in‘top-down cress-sectional view.

[0041] Figure: 8 shows-a further-embodiment .of;the,:present;invention

in cross-sectional-view.

Detailed Specification
[0042) The presentinvention relates to-a disposable mixing system
that allows one to mix:various suspended components together and/or
otherwise. mix solutions withoutvortex formation and without the:need for-
cleaning and .sterilization'jin-_:be'twe_en.'batChés. The system can be used in
association-with cell culture media preparation, buffer preparation, reagents
and other materials .and solutions used in‘the biotech industry and can also be

used:with a vast array of other solutions outside of the biotech industry such



[ 0033] Fi gure 2A shows a close up view of an alternative vortex. breaker
shef he present invention in. cross-sectional view. WO

2012/ 0155v0R@R/01382011/ 043181 [ 0034] Fi gure 2B shows a clpas/usponioesyspf an
alternativev.ortex breaker sheet of the present invention in
cross-sectional view [0035]Figure 3 shows :a second enbodi nent of the
present invention in cross-sectional view, 0036%{Fi_gure 4 shows the second

enbodi nent  o#s ke optoad eplicappertaihanhing §ke- Foripranl §dxusd¥itonal vi evv.

10037] Fi gur ?prg'teisnh&wtsain%% &Ciiu%lortusl gsnaa l\(orteegt%:%g i‘hg\?enédvggsetef .ec:tg'rog:%heam
proteins. A vortex entrains air into the process fluid. Alr ina process fluidiis. - -
bad for the: proteins -as it degrade proteins by oxidation, the air bubbles have
high surface tensions whiich Induces:stress on the proteins on the airbubble
surface and when-entrained, ‘air bubbles are:pulled into the:pump, there the -
bubbles implode and degrade/denature:the proteins by the:shear created by
the implosion-and ptump:-:»acti'on.
[0043] Assshown in Figure 1.the mixing .s,ys‘tenﬁ 2is a plastic bag4
preferably contained within a.rgid reusa‘ble container:6. This container:6 can
\b:etmade-ofmetal;such-as:stéi'nless steel; plastic:such as polyethylede;.or
polypropylene, fiberglass composites, carbon composites-and the like. One
such’holderis known.as the Mobius® Mix:system available from: Millipore
Corporation.

[0044] “Thebag 4 has a magnetic mixing elerment 8:disposed within it

preferably ator near the bottom 10.of the bag 4. Disposed belowthe

container 6:and the bag 4 adjacentthe mixing element 8 s -a magnetic-d rive
12, This allows the element 8 with impellers 33 to'be isclated and keptsterile
within'the bag 4 while being-driven by the external drive 12 through magnetic
coupling of the €lement 8 and the:drive 3’I12._-On'é or:more ports 14 ( in'this
examiple 2 ports) can be located in the bag-4 and sealingly isolated from the
environment by a sterile connector such as a -LynX@‘:ST or Lynx 828 valve
available from Millipore Corperation. Alternatively they can have a hose barb
and a-plastichose may extend fromthem that'is sealed such as by clamps,

Luer -ﬂttings; ora weldment at the end remote from the bag:atwhich:the port



I nvention in cross-sectional view [0038]Fi gure 6 shows anot her enbodi nent
of the,present invention in cross-sectional view (0039)Figure 7A shows a
further ewbadfrmesticft hepresent invention in top down crosarss@aszIsal vi ew.
[ 0040] Fi gure 7B .sho*.s:afurther rnbodi ment of the present invention in top
down cross-sectional view [0041]Figure 8 shows-a further enbodi ment of the
present invention in cross-sectional view Detailed eci fication [0042) The

pmsent i nvens Baehpe (ngt gwving edikascanbe eomeciedde: §V§"tté s by a tube

welding device as is known inthe industry. -

[0045] : The‘ba=g;4>aiso contains-a sheet 18 that-extends between at
least two of its:inner surfaces such as‘thetop 16, bottom 10.orside(s) 22.
The sheet 18-:may contalh one.or more perforations 20'that allow for-fluid to
circulate through ‘the:sheet to ensure-good mixing..As shown in Figure 1the -
perforations 20-are a series of round :opeﬁin;gs that are-arranged in-an
alternating:staggered rows of twe . and-three openings. As:shown in Figure 2a,
‘the openings may be arranged in parallel rows if desired. They-may-also be
randomly distributed-throughoutthe sheet if desired. While shown as circular
operniings-in these Figures 1 and 2, they may be:of other shapes-such as
triangles or polygons such as squares, rectangles, pentagons, and the like.
Alternatively, the perforations may’be oneé or more slits.20b (as-shown in
Figure.2b) formed'in the-shieet:8.and which open with'the flow of the liquid in
the mixer system 2. |

[0046] As shown in:the Figures 1 and 12, the bag 4 has.a generally
cylindrical-side wall 22 formed Of.On_e,b_r- more pieces-of plastic:film. This side
wall extends fram the top 16 o the bottom 10. The bottom 10 may be flat.or
tapered inarounded or frustoconical shape and its upp'er-e‘iige-\-mee_ts:,"thai of
the side wall(s)-and its loweredge terminates either with the location of the
mixing element.if centrally located or'with a pert (not shown) if desired for
removal of the fiuid after mixing.

[0047] Figures 3 and 4 show an-embodiment using:a mixer that-is
driven by:a shaft 30 from:an-external source such as motor or magnetic drive

32. The-mixer.has one ormore impellers or blades 34 mounted to-one or

9



that allows one to m x various suspended conponents together and/or

otherwi se m x solutions '"without vortex formation and wi thout the need for
cl eani ng woaostmasi7hi zati on i n between batches. The syst eacraseoith@4318sed i n
association with cell culture nedia preparation, buffer preparation,
reagents and other materials and solutions used in the biotech industry and
can al so be used with a vast array of other solutions outside of the

bi ot ech i ndusbmreysesiimis of tas shaft 3k dVhikcsdhapplhiedapéiers34 paionttee and t he |i ke.
Preferably it is used with Pr otein containing solutions as a vortex can
have adver selower pastian @ fhershelt pihey epuid alao belacaled @rtanaiPae’ RETFCTIAit o t he process
fluid. Air in a process fluid is bad for the proteins as it degrade

protei ns by BRishaltrones ohis gy Pl iBe MEEENARHTE SAIYN 8 PPE RERCYRHHEF ons whi ch

i nduces stress_on the proteins on the air bubble surface and when

entrai ned, a‘i’efsmﬁ?ﬁm‘@s"a@f’%”ﬁﬁ?’f' H“Fff?{‘o%fé\%“fﬁg "?ar’t%e%@nt%??z bbl es i npl ode

Eﬂ(rjrpd:g': ?;ﬁ{ gﬁ%ﬁ%‘%ggst%méé}tﬁéﬁ6@0@%@%{tﬁg?%r%ﬂ%kg%%&ga?%@g?sI ahlpﬁzist(:) _incand
4 . i WL DL id. L : i 6.. Thi
oo ber' 6 MY RERLELABA L g P e T AR, O, T

container 6 st'arn pl astic such as

pol yet hyl encyl, HALNRLRAALAN Fne HREEOMAS DGR ERPRIEES mAgpon composi tes and

the like. One suc Ts known I'VI obl use M x system avail abl e
from M I1i popg, &GRS PRLRld: Mt [BR4dERe shatrd 1A taaREHAkILBp& Xi ng el ernent
8 di sposed \?\A@H?ﬁé P'?Etgidéﬁgﬁaégﬁgﬁt Eor ng%ar t he bot% 10 ugF t he bag 4.

Di sposed bel Quirihhereoiodh ey arb kadwh hhee basuch Rdjyasent4t hes, wniding el enent 8
is a magnetic drive 12 This allows the elenent 8 with inpellers 33 to be

i sol at ed andsugpit trti@pélleeshittduifor oh@ohayede wérhes bej bgady svmbleby t he
external drive 12 through nmagnetic coupling of the element 8 and the drive
12. One or nppeoitmatisgitduding metshbenriegaopbiasti2 bparirtys) bidaincdtheocat ed in the
bag 4 and sealingly isolated torn the environnent by a sterile connector
such as a Lymay e9meih contatiyritk HS2Wiid tot heemixodipleghtferablecelentaditb per e
Corporation. Alternatively they can have a hose barb and a plastic hose nay
ext end fromdemnirigaeaingsseal ed such as by clanps, Luer fittings, or a

wel clment at the end renote fromthe bag at which the port |s attached
(not shovvn)0048ie t ubddtheder ehedhnticreeiesyeieRer? Lahasapfiestitube wel di ng
device as is known in the industry. [0045] The bag 4 also.contains :a sheet
18 that ext éﬁﬂ"@fﬂé’f‘%@@?ﬁaﬁﬁfmL@é?é@”%\ﬁleﬁ?aq’%”% '-sizq‘i‘r’l"é‘?ecéﬁ Featedee it as the top
16, bottom 10 or sicte(s) 22. The sheet 18 may contain one or nore
perforation33020 that allovv for fluid to circulate through the sheet to

ensure good JRINg, A SN LR FLOME Al L PBIS ALANARS AT e 2 Ser es

of round op s t hat e arranged 1n an ernati ng staggered rows of two
and three opgnings,.As g@m Lo B gure eL0Ren:n be arranged in
paral | el ro%%'}g q’%‘é%’?%?%% ' §§'%ﬁ§i/r9‘a'a§§ 8"&@%%%@?5’1' |‘s‘%€?%&8§ed-thr oughout
the sheet ifgdesid o Wil & S RRWNKASH&RGUIHET sPBSRHAGRIVE Bt hese Fi gures 1
and Z they nfgy* bedg %é&@%pes su%?irll 'gésj' tr?dg)ﬁgl es ot}v' pol ygons such as

squares, reqbgigl es. RRAIAGMHNYs ARE bR vElR theAlhIRMA N ¥EEYuret he
perforations nmay be one or nore slits 20b (as silown in Figure 2b) formed

in the sheets § ndnyibiiceheonrEt W it drh®ehingwapfortbe trbwhiitin iwhichhe ni xer
system 2. ' .

the portion of the shaft 30 passes and rotates without'touching the sheet 18b.

If desired this portion 18b ofthe sheet 18.maybe made of a rigid material or it

m’a‘yvcon’ta‘ira a rigid hollow tube such asa poelycarbonate-tube whaose inner

10



[ 0046] As shown in the Figures 1 and 2, the bag 4 has.a generally
cylindrical side wall 22 forMed of orle or nore Pieces of plastic film

Thi s si dewoabi2/azi7ends fromthe top 16 to the bottom 10pcThms2mowtzis1 10 may
be flat or tapered in a rounded or frustoconical shape and its upper
edgeneets that of the side wall(s) and its | ower edge term nates either
with the |ocation of the mxing elenent if centrally |ocated or with a port
(not shown) -dimetsisrgpebtérdnan baioy e @fertdimmdtengf thesgha B0 thakalays [ 0047] Fi gur es
3 and 4 show an enbodi nent using a mxer that is driven by a shaft 30 from
an external ﬁ@@h@%%t@dﬁ%@@ﬁﬂh@m@taﬁﬂgfﬁ@tvi"ﬁméﬁ*tpwm?he etilfxer ‘has one or
nore i npellers or blades 34 nounted to one nore section f the shaft 30.

Wil e as shol@@5tlhe i npédurpshaus @?Oéh%ﬁmﬁﬁmeﬁmrth%%‘re? Bhe%F the shaft, they
I d al be | ocat ed f.th h | |

o "the | over Varisger4e6rdn 05 TisHE SuderBria TIERTBUUESTHE dset P8 ng wit hout
t f t I n Fi 3 | ud

{Ptting 36 cagorasdey u‘[gﬁ@“w*?%%é:gta‘giucﬁﬁ%%f??e%ﬂ‘? e B g 36 ey

b hed Ale! HEh h
means. The 1 ARG Age oL PR B e o I ot By e P K8 oBbotiSi g pl it ¢ or

nmetal . The fg‘%b‘ntg .36 supports | ower bearl ngs and upper bearl ngs (not
shown) as are in the art such as by US 7,547,135, vvhich support the

i mpel I er shaog 530 for molabiQbws 4 ﬂ@tﬁ@ré?@@ddhﬁ@ﬁnm&icib@\e%ﬂaeﬁweé able type of
bearing including netal bearings or plastic bearings, but since they may

come in cont ggdchidfohind B&tobd 40 6k thdbaddebyiweadgsarean eheiciabbversel ected to be
dry running bearings. [0048] At the top of the shaft 30 a drive system 32

such as an ehgehbitGo fti @rsubstanRgN edrtichpbyioc PiIFrefdratlyiaseshowe tr@ni sm i s
provided to rotate the shaft 30. [0049] The drive system 32 can be nounted
ont o t-he m xjepg1aasedrbbyn2rgs witreind aytstetialynadicel poftreot 2 isdventie t hat sl i des
onto the outer surface of the fitting 36. The bayonet bracket has bearings
that suppor tdiive airshoen 82ovef GBS 0PEieguefdhashafioiive aysterp{ Bekiownbw of t he

enbodi ment of Figure ‘ _ L ‘
[0053] The vortex breaker:sheet 18.may consistof more-than one

sheet suchas i5:shewn in Figures 7A and B. Figure 7A:shows a top down
view of a'two sheet device 18c.and :’118d with a'bottem magnetic drive-unit 8,
Figure 7B-shows a top down view of a two sheetdevice 18c:and 18d with a
‘top shaft-drive unit 30.and. incorporafing the opening 18b in the-two sheets.
‘While shown.on a diagonal in both Figures 7A and.B the sheets '1‘8';ctand"¢i do
not need tobe so-and can.meet.each other at.an angle‘from about’22.5 |
degrees to 135 degrees. Preferably they meet-at:an angle-of between 30+o
120 degrees. More preferably they at meet:at a 80 angle to-each other.

10054] Figure 8 shows anotherembeodiment.in which more-than one or
‘two or-more sheets 18c and “in this example are-used and are spaced.apart

from-each in a-vertical manner. They miay be paraliel to-each other or.cross at



3. in this instance the sheet 18 has an opening 18b forned through it in
whi ch the portion of the shaft 30 passes and rotates w thout touching the
sheet 1 fwb.20iZd0183i red this portion 18b of the sheet 1&cmagbemezielr of a
rigid material or it may contain a rigid hollow tube such as a

pol ycar bonat e tube whose inner dianeter is greater than that of the outer
di aneter of the shaft 30 that allows the shaft 30 -to pass through and
rotate withian adgletownct ghetdsrisctéredshee inT8iard B0B4 prbediments5f shows anot her
enbodi ment of the sheet 18 as a vortex breaker in the mixi ng system In

t hi s enbodi nfégires hdashBet 18 is on a diagonal " across the width of the bag 4

such that one end 2l1lof the sheet 18 is attand at a | ower q‘%ortl on of the bag
t han the ot HE¥5%nd ZSTB%SIB%OE)W?@@@éaﬁlbéérré?quﬁcmlddé ure 6 shows a

h nbod whi
' oo 1 A D A e om0 e
t 25, . | h
vert ool Dot e BLELFL A e U B0 08 o BB 0T S0 M 11,
i mpellers of %%%gfsgg& 1}5?%\5% aﬁa‘ﬁg& Etﬂm%heleﬂ&%’g iHae vortex breaker

sheet 18 may nore eet such as 1Is s own in Figures7A

and B. Fi gurv%nzmﬁag%evo%s@t%v@m%eéél;@a@ Rinmbiisshectafihie 18c and 18d

with a bottom magnetic drive unit ure 7B shows a top down view of a
two sheet d%&ﬁm@&%@%%ﬁ@fs\ﬁn&m @esﬁdhp:hﬁ&@ffdr 1 h® pHRInbwaker&nd _
i ncorporating the opening 1Bb in t he two-sheets. ile shown on a diagon |

in both Fi gWeRss wAnN@nEudnne irddrert SndlBr greadid tik \!ﬂﬁek‘lﬁbmﬁmgo be so and can
neet each other at an angle from about 22.5 degrees to 135 degrees.

Preferably theierdpeicsabetdy) 1830b0d bé aehsigaat BAsiE0: 420 Heightedthe More
preferabiy they at neet at a 90 angle to each other. [00541Fi gure 8 shows
anot her enbogtirendiddsmfivbibah aboveghé mgpeilonendre mikhgaeviner €hsheets 16¢c and in
this exanple are used and are spaced apart torn each in a vertical manner.
They i nay bevpailiakigeloftie saeHspttienciaritiesl seonaes itamsuiiiinétd o each ot her as
di scussed above in regard | athe enbodi ments of Figures 7A and B.

break the vertex formation as desired in'the given-bag and’is:of-a-heightthat

does:not interfere with thé:mixing ofthe:componerits.

[0056] The-gheetl(s) should either be flexible ‘and:capable of being

stretched-so-that as the bag is inflated the sheet(s) become somewhatitight-or

taut. Alternatively, they-can be of a length essenti ally-equalto the width of the:

bag:when inflated s6.that as the bag expands the:sheet unfdlds.and becomes

-somewhat tight:or taut. 'B;yﬂsom'eWh‘at;tighﬁ:{or:taut{its is'meantthat the sheet

does not-need to rigid orstrefched ﬁtighﬂ;y across-the bag in.all circumstances..

It may have some slack-and may moveslightly:in.the.bag so long as itis

-capable of remaining in the zone ¢f vortex formation in-order to- preverifthe.

virtex fromJorming.

[0057] The bag 4 of allithe-embodiments comprises a flexible and.

collapsible:bag-like-bag# having an interior surface and an-exterior surface ..
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[ 0055] The sheet or sheets 18 can be arrangedaround- (such as in Figure6)
and /or above the the bottom of the bag 4 as needed to achieve the desired
vortex brwekbmgisffiect. CGenerally it has been found thatrcrhms2mantzsi br eaker
(sheet 18) should be arranged above the m xing el enent as the vortex tends
to occur above the inpellers of the m xer device. The di stance above

t hem xer device is one of design choice for the nost part however it needs
to smal | enolifior Biriage Beysdes cameatTeit oherRAre it WhEhJigyit 620 P% om f or mi ng
Cenerally the sheet s) 18 should be.at a height _a%_l_e_ st. 5% of the height
of the verti gdledsVeresraricans bBa g camBuest ‘ﬁ"ﬁﬂ’eﬁ” plsWaeh PR i xi ng devi ce.

The overall height of the sheet (s) 18 is not critical so long as it is
sufficient: thﬂg%é\IQa? A 8URRER @qryk%qripgkgg@?hagﬁvpga GRS EREGi ven bag and is
of a height fhat does not interfere 1 Wth th X O e conponents.
10056i The sh%'@%’%%nagﬁgtﬁvleﬁﬂ‘gir%fﬁis?oe‘%@'?q"(gﬁogpésg‘cﬁg& )égg'g%%ee% bei ng stretched
so that as t hag. LS. J.ntlated. hece ohight or taut.
Al ternativel % : ]P %gihiaanggéﬁgrgﬁééF/@%%{%@éﬁé%qedn%‘? g‘ Iy szagl%g)pﬁ% eh?le vvi dt h of
t he bag v_\henwmﬁp{d ated so that as the .bag expands the sheet unfolds and
becones somewhat” tight or taut By somewhat tight or taut it is meant that
the sheet doggsajot neefitias EhEhbe@br & HEEHIS Rtk lihBlilekbRGHAss t he bag in al
circunstarices. "It may ﬁave some sl ack and may nove slightly in the bag so
long as it ig&caapablenpéng @dbBgmifc htetszeRRgefthiidsein 4 aihgat i on i n order
to prevent the virtex fromformng. [0057] The bag 4 of all the enbodi ments
conpri ses a fhdtexdndtauand nootd apsiHme-bitigadouk&2 ag telabva2 ngnan i nteri or
surface and an exterior surface . Interior surface bounds a conpartnent or
space i nt o wslighmbiegointionaBtheethmtioksdes Morasesipreiedef Thd tnpleriblagnd conpri ses a
side wall 22 that vvhen bag 4 is unfolded, has a substantially circular or
pol ygonal t risneorenrise efreosingle ply tiataiiat drapn egmeirgsvolse mgeldYerst i rst end and an
opposi ng second end. First end termnates eta top end wall 16 while second
end 't er ni navkieh areelihdisetlsdiasatielplsepapted tp um e BuglemqlicopBsFi sed of a
flexible, water inperneable material =~ e

Where the layers are sealed together, the material can comprise:a laminated

or-extruded material. The laminated matertial-comprises two.or maore
separately:formed layers that are subsequently securedltogeth‘eriby an
adhesive.

[0059] ' The‘aij’ag material comptises:a single integral:sheet which '
comprises two or more:layer of different material separated ‘by-a-contact layer
that are either laminated together or all simultaneously co-extruded.

[0060] One example of an-extruded:materfal:that-can be used'in‘the
présen‘t invention:is the Pureflex™ flim and bags available frem Millipore
Corporatiori.

[0061] Anotherisithe HyQ CX5-14 cast film-available from HyClone

Laboratories, ine. This film:comprises a polyester elastomer outer layer, an



such as pol yet hyl ene or other polyneric sheets having a thickness in a
range between about 0.1 mmto about 5 mMm with about 0.2 mmto about 2 nm
bei ng norwocorymss71 her thi cknesses can al so be used. Poe/usadienszaB1 can be
conprised of a single ply material or can conprise two or nore |ayers which
are either sealed together or separated to forma double wall container.
Where the | ayers are. sealed together, the material can conprise:a

| ani nat ed orulextomstbediymsivetivine citect layai, sat ed EYf-ehardr lRvehmpri ses two or
nore separately fornmed |ayers that are subsequently secured together by an
adhesi ve. [ODS9pahiE=ishgi#geeri al conprises a single integral sheet which
conprises two or nore |ayer of different material separated by a contact

| ayer that dP@S2i t her AnaiRehataawla & ger et caprbedised &§ e ftatdbils| y co- ext r uded.
[ 0060] One exanpl e of an extrucled.material. that .can be usedi nEthe. present
i nvention i sV "SI@EP@F?“@%ﬁﬁc’m'*ﬁﬁ‘%’ﬁaﬁﬁif’g&%awﬁg}eg\“ﬁ?% | lipore
Corporation. [0061]Anagther is the CxH44 te f0 | I ). l.abl e from HyCd one
Labor at ori es?r[’(?'“lcgg%‘ﬂ‘iﬁghrﬁ‘ i’}%‘i‘w%ﬂ%%é "Ogglééw;%@i't@re h&({ﬁé’s %"n%’%%%t er layer, an

ultra-l.ow deps hﬁﬁl%&giayé/rﬁ%ggg‘?%ﬂgﬁlﬂ%%ﬁe h@x%Eler vBRA- b YAl r i er | ayer

di sposed t her ebet ween: r exarnple o mthat can be used is

t he Mane fi lypaMai; ) I ail able fromHyd one Laboratories, Inc. Th
. WRILR LS A . Hy 5, Inc. The
Attane fil mtlﬂ?g pr%%b%:e @Lfs'r ojmthree i ndependent webs of blown film The two

i nner webs o6 4 M by SRNShiRFerR Ohd BERYEIO8pfrbld foMMiickecohiyet out er barri er
web is.a 5.5 ml thick 6-1ayer coextrusion

' ‘ with living cells and is :capable of maintaining a solution sterile. In:such.an
embodiment, the material can also-be sterilizable such:as by jonizing
radiation. Other-examples of materials that.can be used are disclosedin U.S:
Pat. No. 6,083,587 which issued on Jul.-4, 2000 and U.S. patent application
Ser.:No. 10/044,636, -filed Oct. 19, 2001 which aresheréby incorporated by-
speific reference.
{0054] ~in ene-embodiment,; bag 4.comprises a,;two-din*lgensi:oﬁ'a};'pi]low
style bag wherein two sheets of material are placed in overlapping relation
and the two.shests are bounded ‘together at their .petipheries to-form internal
compartment. Alternatively, a'single sheet of material'can be folded over and
seamed-around:-the periphery-to forminternal compartment. In‘the
embodiment depicted, however;.bag 4.comprises :a'-thr,eeedimensional'b:ag‘
which not.orly has-a side wall(s) 22 but-aisc.a two dimensional top end-wall
16 and a‘two dimensienal bottom endwall 10.
[0085] Thres dimensional bag 4:generally comprise a plurality, i.e.,
typically three or more, discrete panels. Often such bags are comprised of

four panels, i.e., top panel, front side panel, back sitle panel and bottom
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[ 0063] I n oneenbodi nent, the material is approved for direct contact with
living cells and is capable of maintaining a solution sterile. In such an
enbodi menwo 20te1ssrtieri al can al so be sterilizable such asThis20100#z8Ng

radi ati on. Ot her exanples of materials that can be used are disclosed in

U S. Pat. No. 6,083,587 which issued on Jul. 4, 2000 and U.S. patent
application Ser. No. 10/044,636, filed Oct. 1- 9 2001 whi ch are hereby

i ncor por at edpdmg!. @mpanetiswmfémee e@maﬁ}hemmntmb@larmwater bag 4 conprises
a two-dinensional pillow style bag wherein two sheets of material are

pl aced in ovight EEpIsIY Peram offappidiateealefdogntes tanaMEtOEE KU t oget her at
their peripheries to forminternal conpartnment Alternatlvel%e,é a single

sheet of rrat‘érﬁieaﬁ‘ri%‘%aﬁée?tcﬂ“é@dfsosére“%rﬁ%?ss%%*f?éo"t%‘?réﬁﬁ'ﬁ'gtaﬁ’@r riphery to

f t | t th nbod t d bag 4
Conpri ses. a THFERUHERS R %gwﬁﬁ%%shg?%ﬂm@gﬁgéhﬁ& Bl 1(9) 22 but
| t d | bott d-

vall 20 [ 00BBRTRPRL TR A s g o fEne PR B P T ol ur el 1y
I.e., typi C%Jf\%g ak\/ra?gté%‘f dtﬁ?rrnﬁt’mg Sa% %ﬁf &B%ﬁluss it xglgc?gpp?éﬁé}[a@ags are ‘

conpri sed of SI de ‘pane back si de

panel and b%&t%}, ng%ﬁtof G%QCSB‘C{%O S&adak i érll‘}ecoﬁﬁ’élﬁéuogfoft he adj acent

panels in a wat tig manner b seam” Panels are seal ed together using
met hods knowis) the art such as heat energi es, RF energies, sonics, other
seal ing energi'es, adhesives, or other conventlonal processes, It is

appreci at ed fphadj by ali el dighr bRGodinaas AR opprbiagdtaitibag4ebnsene or al | of
panel s, bag 4 can bel ornmed having a variety of differentsizes and

conf i gur at i oBSued By ihigalglcSBudppireticalied idrinaly capyyrmuicisbectdf thedorel S can be
used to adjust the size and configuration of bad 4. [0066]1n still other
enbodi nment s, ofistcohhuappiueellabeeembadibagt, thedare ¢ae. sirmlyt’e@cllﬂiyo lengthi al | y
extruding or otherwise formng a polyneric sheet in the formof a

conti nuous tamdeacivenhecapradottisag et fornp. héwwdlﬁ@r@analﬁliﬁwrwl%@agcm to I ength and
each end seaned closed to forma two-di nensional pillow styl e bag. In an

al t er nat i ve analistiatenembasioentcragh eahcaebe Bidgddke threrg Rbpapsbed paper bag

and then seaned closed so as to forma three dinensjon bod%/ In still
anot her enmbodficiasR seamef glorebso FLBLOEERM e ‘P*%??BS‘?Q bgayslg s§LagRheror m t wo

opposi ng fol ded edges he t %% s are.then inverted inward so as
to forma plEaROIBRETE ZFNER Bgobeﬂ’?é‘ 5’83‘% EL | fgmmﬁgp?%@ are then seaned

 ooed 13 020 G SRl b SR BB B 20 20 Lo Torm

pleat.on'each side. The..-opposmg «end of the tube are then seamed closed:
Finally, an:angled-seam is formed across-each corner-so as to form-athree
dimensional bag:when inflated.

[0057) It is appreciated that the above technigues.can be mixed and
matched with:one or:more:polymeric sheets and thatithere aresstill :a variety of
other ways in which bag4 can be formed having-a two or three dimensional
configuration. Such-bags and their manufacture are well known and Widél_y

available.



[ 0067] ppreci ated that the above techniques can be m xed and matched with
one or nore polyneric sheets and that there are still a variety of other
ways i n wvoi2ete/iszy14 can be fornmed having a two or threectiusengioasial
configuration. Such bags and their manufacture are well known and w dely
avail able. WO 2012/015571PCT/ 1JS2011/ 043181 100681lt is appreciated that
bag 4 can be manufactured to have virtually any desired size shape, and
confi gurat i dR0S8For exénptmpredier hatkay dranfisrmateciwehio V80 |iters, 100
liters, 200 liters, or other.desired anmounts. Although bag 4 can have a
subst ant | al IW“@BW@'I@@W %@hﬁi‘@f@ﬁ é’ﬁq %ﬁ?f’g‘ﬂf%"% O’a%‘a"kﬂ%ppéﬁ géfa'i‘n t he Fi gures,
conformstorre confiqguration of th ont ali égasm is filled with
61’540

sol ut’i on. | rPegREas D BRIt RB HEErs: HB%@@r 204}y hErHESIEHEII Al 1y confi gured
to b | O: b tant | | | t 6.
[ 00857 | n any MR sehes R etaly SOk aEPRl Ry let MRa Bl 4° s

vai s of corttie 6% fsa.i&@%s”é&gmsetagfe HHire n%fﬁ“‘éf’c?ﬁ{aa%ﬁaﬁ%gﬁi°8¥ bag 4 by
cont ai ner E?\%%&‘%Q\% l”?&jﬁé”? %%tq{w}ebgr BaPs fa @& |y c forces

applied to t a solutron ?0070 eV|ce accordi ng
to the inve B bhB®arvactheo di nensi onal or
t hree di nensr}itez) ’ '&ﬁﬂg Dg%o[ﬁggg‘%eh% y m%@%tga; agtzéehs]ﬁand arlyl gns each end of the
vortex br eakdeﬂg,r@pget wth a seamto be formed and uses the manufacturing
effort of formng the seam such as by heat or glue to attach the end of the
sheet into Nepggam of i &g dhaddinidnhebwaRansissieciabisthatwigcitiagg she ends after
bag formation nay al so be used however they are not as convenient as
i ncl udi ng t hecslheiaiits) heuritagereanis Laitdrofyesupp Oy Goer-araksidd wblisi npl y create
a tab on the desired seans that

of tontainer 6. Having :at least.generally uniform-support of'bag 4 by-container ’

8 helps to preclude failure-of the bag4 by hydra.uiic forces-applied to the bag
4 whenfilled with.a-solution.

[0070] A device according fothe invention tan:be:made in many .
ways. in either a two-dimensional or;three-:dim’epSicnat bag, one s’_im_piyf
incorporates and aligns-each.end of the vortex breaking sheet with.a seam to
be formed and uses thesmanufacturing effort of forming the'seam such-as by
heat or glue'to attach the-end of the:sheet into the seam of the bag. Other
means-such as attaching the'ends f'after bag formation may.also be used
Howeverthey.are not as convenientas finciudin’gfth;e*sheet(s) during
meanufacture. |

[0071] One can also'simply create a'tab on the desired seams that
extends:into the space of the bag-and attach the vortex breaking:sheet(s)to
the tabs stich as by welding, adhesives or mechanical fasteners such as

rivets.



extends into the space of the bag and attach the vortex breaking sheet(s)
to the tabs such as by wel ding, adhesives or nechanical fasteners such as
rivets. WwWOQéRJEss7WSe, the bag is generally retained w PthTashalides1sor
carrier such as a. plastic or netal vat or tank. The bag may be infl ated
wWith sonme air or gas before Liquid is added if desired. As the bag is
filled the sheet sinply expands and conforns to the space wth the novenent
of the bag. [0bEd) the rinusathedend isgenabalyiretaimetivit efmokiuencagiert op nount
design, is turned on, the sheet occupies at Least a portion of the space in
whi ch a vor tsxhias: arméastmwIweiﬁlofiahefdammu@ecﬁaﬁﬂﬁﬁtqeﬂ@ﬁﬁmg wifhoyoma 3on and '
allowing the rni Xer to mx wi thout a vortex. 0073%If needed one canfirt

make a bag mrm@@efofaieu%‘%@f@&@dbfrcteaw%@sﬁwe@g infigddhesheehPmEYnher e t he
vorte_x is fo_r‘maég Then one: can bui | ah % VVI fﬁhe vel{, breakl ng
sheet(s) LocafPéd Sa%“dlcé&fgimﬁ)fﬁrﬂf"r %Ff"’\‘?“(m HNAVETE 9'd Wdrtex so a to
di t th t f t t hat pe _and Ex I 0074 A
Si ngl 6 useen%s%éve%éy»g%%% a@%@%?h}ﬂfﬁﬁ%%ﬁaﬁgiﬁé bReARRaRP S From
MII t t he . t

br eaki ng sheREoprerasslesot BRlpa PR heep TR s 50 AR BT\ 1T por e
corporal . on. qI0& f @ W%@férﬁw‘é‘t;{;ﬁ% OW%& Motk withdi 2 @ pl asti c:

i mpel | er nmagnet nt cont ai ne hin the bag and a magnetic drive
unit Locat eqfo?t‘éks' de the bag below the inpeller and coupled to the inpeller
by magnetic torces to cause the inpeller to rotate. 100.751A first

(Control) bagpy@s useds izt RRe vai igkmbBkeakay withbiethewbaex was rim at 560
revol ufions per mnute (RPM and a sustai ned vortex was forned above the

i npel | er bl aglegigsraboitt Btesapendsraht oornatiatdrinig. Thee dnebobuignd remai ned
until the notor power was shut off. ‘ _
a bag-with:the vortex breaking sheet(s ;) located at least partially within the
zone of the vortex so as o disrupt the vortex formation forthat type and -Sige
of bag.
‘Example
[0074] A single use mixer system, Mobius® mixer 100 system
available from Millipore Corporation, was:used in this example. The bag and
the vortex breaking sheet were made of Pureflex™ film,-available-from
Millipore Corporation. The mixer was a Levitronix magnetic mixer witha
plasticimpeller and mapinetic-element contained within thebag anda.
magnstic drive unit located outside the:bag below the impeller.and coupled to
the impeller by magnetic forces tocause the impeller to. rotate.
[0075] Afirst(Control) bag:was used with no-vortex breaker. The
motor was tun-at 580 revolutions per minute {RPM) and a sustained vortex
was formed above the impeller blaties in about 3.seconds. after starting the

‘motor and remained until the motor power-was shut-off.



WO 2012/ 015571PCT/ US2011/ 043181 10076] A second (invention) bag was nodified
by taking a sheet of Pureflex film approximately ten inches in height.and
ext endi ngvotoeorsss the Wdth of the bag and heat seal i mgTiUS2d410/083181 | Nner
seans fornmed on each side of the bag, Three parallel rows (horizontal ) O
two inch holes were nmade by a hand punch to the sheet. There were

approxi mately six holes per row. The notor was run at 560 revol utions per
m nute (RPMI[08M] no vdrsesgnddrvehtobds wbovedifipeby iakiog leShpetades. d ai ns
What we claim 1) A disposable m xer conprising a plastic bag having a
bottom one BurekgxfEm §9M@Xiwﬁﬁ'l§4f§“'@§&%e'ﬁ§9ﬁg§a@‘elx?mé'ﬂgiﬁf@ctqsﬁ'iﬁ’eattached to the
bottom and a top _connected an upper portion of the one or g{g‘%e side walls,

the bag havi¥Wgthah thedegerd hediciealing idetheiBeerparh@mmaher eadt ¥k s of 't he
bottom one or nore side walls and thp,.a disposable m xi el ement
cont ai ned w‘?ﬁ?ﬁgﬁﬁ 'elﬂfi‘faéi\rgﬁ@i‘“s’m”ﬁ%ggpf ?‘Pﬁ%'“ﬁgﬁo‘ﬁﬁ "emaé?rn&ﬁ%re vortex

breakers fornmed of sheet of pia tic nmaterial att 1o .4 surface _

sel ected froMfi wgng}%f‘%e%ngﬁg%Wﬁv&r%?pqr%m%cglty% I(i)xtnq% ?etalep%ripgv.aﬂﬁ& the top of the
bag and extepnding to a.sw faceisel vl (R LG n LR NS lyl ng of the
bottom a Sirﬁ%ﬁggﬁﬁst-zﬁﬁgt s%gp]'eg@g“kfﬁglpggléﬁgteé;;@%%‘H(?nng(ér' of\'&é(%lr}gl:n'?rﬁdl wherein the
sheet extends,fLomdndicrstesd de of the bag to a second side of the bag. 3)
Tile mxer g%gc%g\:%}nﬁ‘ﬁé\%gré’i”h t he sheet extends froma first side of the
bag to a second side of the bag and the sheet contains one or nore openings
in the sheet. 4) The mxer of clairn 1 wherein the sheet extends from he
bottom of the bag to a side of the bag.
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5) The m xeref.claim1l vvherein the sheet extends fromthe bottom of the
bag to a side of the bag and the sheet contains one or nore openings in the
sheet. o6yoOBhe/arsxer of cl aimherein the sheet extends fromush@ibediBom tf
the bag to the top of the bag. 7) Theim xer of claim1l heteEn the

sheet: extends fromthe bottom of the bag to the top of the bag and the
sheet contains one or nore openingsiin the sheet. 8) The mxer of claiml
wherein the mixing elenment is sel ecE@idromthe group consisting of
magnetic sit bars, magnetically driven m xers and shaft driven m xers

havi ng the sWaptweglgighding into the interior volume of the bag forma:
surface selected torn the top and the bottom 9) The m xer of claiml
wherein the m xin Lement is driven netically driver mxer 1ocated
in the bott o?ﬁ%?‘sg‘ﬁ;@ Bayer temprisigF glﬁgéa%?é‘a%fﬁérb"@w&r A¥™apl astic bag’
having a boté:@éTWaWc@hamg@|m&3$;bamlaaédh¢dv<emtslbead>msn@lasopeach having a

of "the one o EE! Jervoar i daet O & huf YIS MRE kA ol uhe "
defined by thermahawgumsdeiradbs ﬂm‘lnmdmurtﬁmesoﬁihemmm,rommose ¢ids and top, a
magnet | cal ! Yudllha s éegﬁég}g@nv}mggeﬂgun%o%%ﬁ@m }holk&myof the bag and

cont ai ned vmt In the'interna .one or nore vortex
br eaker s t arYig(e ofthe hrseandgmesir 5919 ¢orier beaakers f@’ﬁeé@ﬁ@éfet of testier st si de

surface of tmgtehagmb@neat@@@&me%b@@tea%mﬁ@ﬁ%?ka@sm&aagofzhél) The mixer of
claim 10 vil herein the sheet extends fromt irst sid lérfacetothe

second si de Wﬁ‘aéé’dﬁ’é‘“gU%?%HEW%P?@W?&W”&WWHH@Q s€ The ni xer of

cl ai m 10. herimtresheglextiemrgsitemdibe; 4 iosbnsttdaosofthabsg.t o the

second. si de. surface along a diameter of a cross section of the interior

vol une of the bag. 13) The m xer of claim 10 herein thesheet extends frorn
the first siz@hsmikacécitiont Weersipdiomshest edersisrifoacefiat Duogoidhelbagret er of a -
Cross secti Oﬂaaosfeczartl:esxééﬂ'&%'{ééyg vol une of the bag and the sheet contains one
or More openin

3) The.mixerof claim 1 wherein the sheet extends from a first side of the-bag
toa second side of the bag-and the sheet.contains one:er more -openings.in
the sheet. '

4) The mixerof-claim 1 wherein the sheet.extends fromthe bottom of the bag
toasideof the:bag.

5) The mixer-of claim 1 'wherein the sheet-extends from the bottom-of the bag
to‘a side of the bag and the sheet.contdins:one orimore operings inthe sheet.

6) The mixer of claim-1'wherein the:sheet:extends from the bottom of the bag
to the top:af the bag.

7) The:mixer of claim | wherein the shest-extends from the bottom of the bag

to the top of the'bag and the:sheét contains onhe or more openings in the
sheet.
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14) The m xer of claim 10 vvherein the sheet extencis fromthe first side
surface to the second side surface in a substantially horizontal manner and
t he sheetwoantzilssione or nore openings. he m xer pofr/usb@ilmu3180
wherein there are two or nore vertical sides and sheet extends fromthe
first side surface to the second side surface in a substantially horizontal
manner and the sheet contains one or nore openings. The m xer of claim
10 wherei n t BETiee mbxer tiwtziror wieren trembikicaklesiedts salacded fiemttiogrowp nor e

vertical sid On t I
and wherein t%?i%‘cﬁlg ﬁ%éf&%n%g%%b?eggﬁo&%ﬁ%méxt engn&?égmj gﬁasfgéa%&gr Itﬁg f;sregrs
side to a semireas havingrite sirast efreeing Ide rednisTiereroliner @ e ka9 Tarms@ibst anti al | y

hori zontal nigids B0eRhofiIhe RRARKMARIom. 17) The mixer of claim 10 wherein
the sheet extends at |east parti all'y through the interior volune

vertically. 18) The mixer of claim 10 further conprising a second sheet
ext endi ng be@y\@@ﬂmtx%@oﬂcfmﬁﬂ vﬁriéf‘éu&i@@?mlﬁﬁg bleeves diieal bys de wal | (s) and

wherein the secon ( n ane of the first sheet
defined as tﬁ@gﬁ‘?tf‘:@@%‘iﬁgﬁr TGPt %%d F&%?O@Ph‘g”‘g% $ace to the second side
surface of the bag. 19) The:nmi xer of claim 10 wherein the ni xer conpri ses
a stirringr h.o openi ng forned
in the sheet 980 aqtﬁpgw&?%@xfeo %Bﬁggﬁ%t'?ﬁg%hgﬁniﬁg&goﬂggﬁeQPZO) The m xer
conpri si ng amdgiubstnpplyverticdsices seeh *ﬁ%’rﬂgtan@wer portion attached to'the

botiom-and a top-connected an upper-portion of the-one or'more vertical

sides, the bag having an internal volume defined by theinnersurfaces of the

botiom, one ormore sides.and'top, -a magnetically driven.disposable:mixer
mounted to the bottom of the bag and contained within the internal volume of
the bag and one-ar more.vortex breakers: formad of sheet of plastic material
attached to a first side:surface:of the'bagto a second:side surface of the:bag.

1) The mixer.of claim 10-wherein the sheet extends from the first side
:s,ur"?ace7to-=i‘éhe:s"e.conf:i3-s§c§e;’sum‘ace-'.in---a-*subs’canﬁaﬂyi'horizontai manner.

12) The mixer of claim 10.wherein the sheet:extends-from the first side
surface to the-second: szc;e suﬁace along a diameter of @ cross section of the

interior volume of the bag.

18) The mixer-of claim 10-wherein the:sheet extends fram. the first side
surface to the second side Surface along a diameter of a.cross section of the
interior-vélume of the bag and the sheet contains one or rr_ione-openings,

14) Themixer of claim 10"wherein the:sheet-extends from the first side
suriace to the:second side sufface ina f:substanﬁa[ly ‘horizontal manner and

the sHeet contains 'one or more openings..



bag. 21) The m xer claim 10 further conprising.a rigid ppo ontainer for
t he bag.
WO 2012/015571 PCT/US2011/043181

18) The mixer of claim 10 wherein there are fwo or more vertical sides-and
sheetextends from the:first side surface to'the second side surface.in a
substantially horizontal manner and the sheet contains one or more epenings.

16) The mixer of claim 10 -wherein'there are two or more vertical sides and the
two or-more vertical sides are secured to-each:other-along a-series of vertical
seams and wherein ihe sheetis secured to and extends from a seam of the
first sideto a seam of the second side surface in.a substantially horizontal
mannerand the sheet contains one ormore openings.

17) The mixer of claim 10 wherein'the sheet-extends at least partially through

the interior volume vertically.
‘between two inrer surfaces of the vertical side:wall(s) and wherein the second

sheet is.at an-angleto a plane-of the first-sheet defined as'the direction from

the first side surface to the second side surface of the bag.

18) Thermixer of clair 10 whereinthe mixer-comprises a:stirring rod with one
or more paddies and the sheethas an:opening formed in the sheet-to.allow-

the rod'to extend through the sheet.

20) The:mixer-of claim 1 further comprising-a rigid support container:for the

bag.

21) Themixer '@fc}a‘i‘m 10 further comprising:a rigid support container for the:

bag.



