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DiSpo,sabfé Vortex Breaker

[0001] The: present application claims the benefit of priority-of U.S.
Provisional Patent Application No, 61/369,249, filed on.July 30, 2011, the
entire:content of which-is incorporated by reference herein in its‘eritirety.
;[0002} ' The present.inverition relatesto a-system that-allows:for
vortex-free:mixing. More particularly, it refates:to avortex-breaker for mixing in
a disposabile plastic bag.. |
Backgrotind:of the Invention
[0003] In'the bictech industry; companies. mix vatious fiquid,
liquid/solid materials togethersuch as:cell culture media, buffers, reagents
and other such materials as well as protein coritaining solutions. Typically.this
has been donein-a steel vat ortank with 't-_he!a_amo‘untsfdf materiais-.sucté*fas
powder and liquid added in-controlled amounts. A mixer:such:as-a
magnetically driven %éiain.iessv::s-iéel mixersuch asthe'Novaseptic® mixer-from
Millipore.or a shaftdriven mixer such as Lightnin®mixers -available from SPX
Corporation can be-used: Addiiidn-al‘sﬁppfemeﬁts in‘liquid or powder form.can
also be-added in‘theisame mixing orin-a subsequent mixing step(s). Once the
solution is.prepared it is filtered-and may be-used directly or.sealed in sterile
containers-for future Use.
[0004] To be safe; the-solutions must be pure .;ahd.;ste;ife. “Therefore.,
the equipment must be thoroughly-cleaned such aswitha:sodium hydroxide: (
generally 1 M) solution and sterilized with steam between uses: to.ensure that
no-cross-over material -ff'omsthé\..ias'tzrﬁhixing'.bé’tcﬁ::anjd ‘no-bacteria, mold or

fungus ffom the environment is:in the:tank befare a new batch is mixed. This



WO 2012/015571 PCT/US2011/043181

cleaning and sterilizing process is labor intensive, fime.consuming, costly-and
often requires the partial disassembly. of one or more: components -:‘df"t’t*ie.

“system and their reassenibly afterward
[0005] An alternative-has.been 1o use a closed, ‘presterilized plastic
mixing bag.and disposable mixing '.:c:c;_ampdn_ent:suoh;as.fisr':described qnUS 7,

. 278,780, However, it has'issues'with-creating a vortex-during mixihgf:unlesf, :
operated.at slow-speeds. . Either alternative is undesirable.. A vortex-leadsto
inefficient:mixing. and therefore requires a large:amount-of additional-time to
ensure that the mixing is complete. In:addition with protein containing
streams, the vortex entrains air which has adverseeffects on the proteins -
mix:at a speed belowthe vortex-creation‘is-also unacceptable asit too
r%e.qﬁire’sﬁaddftéqnai fimeiand may never achieve suitable mixing results.
[0008] US'7, 547, 185 suggests adding rigid baffles vertically-along
the interior wall of a rigid molded plastic:container o reduce -:var:,tex;?.fcrmati'ph
and increase mixing efficiency. However,the-handling and shipment of alarge
molded:structure (up to-1000-or 2000 liters capacity) is inefficient.as'is:the -
storage of such containers.

[0007] While'itis desiret fo.add rigid baffles tothe sides:of the
coritainer this has provento ‘bedifficult. 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 during fransportation-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 |

baffles to enablesimple and:efficiert mixing.
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Summary-of the Invention

[0009] “The presentinvention:consists of a closed presterilized 'bagx

* having a:disposable mixing:element within it, a:drive mecharism:outside of
the-bag-for rotating the mixing element witheut voiding sterility-and a vortex
breaker in‘the form of ohe or more plastic: sheet materials thatare.attached fo |
various inner surfaces of the:bag and-distupt:the-formation-of vortices within
the bag. Preferably the sheet(s) are formed 'of the same material as the bag.
and are'sealed to the bag surfaces. More preferably, the sheet(s)-extend
across a diameter:sf the bag. Most preferably, the sheet(s)are perforated with
one or more slits of openings to allow for good-flow .:and_:v_rnix;hgg withouta
vorsex-ﬁbémg_ formied.

[0010] Itis an object of the presentinventionto provide-a disposable

verfical sides-each having a. lower portion attached toithe battom and-a top
connected:an upper portion of the one:or'more vertical sides, the:bag-having
aninternal volume defined by the inner:surfaces of the bottom, ‘one or- more
sides and'top, adisposable mixercontained within thevirternal volume of the:
bag and one- or more:vortex breakers-formed of sheet of plastic material
attached to-a surface:selected from the group consisting:of the bottom, .a side
andthetop of the bag and-extending tora-surface:selected from the grotip
consisting of the:bottom, a:side and the:top of the bag.

[0071] It is-another object'of the present invention to-provide a sheet

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

wl
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[0012] itis a further object of the presentinvention to provide the
sheet extending froni a first side of the bag 1o a second side of the bag-and
the shest.contains one or more-openings in‘the:sheet.

[0013] itis another-object of the present.invention to provide the sheet
extends-from the bottom of the bag to a side-of the bag.

[0014]. - ltis anadditional-object.of the presentinvention‘to 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) 1tis another object of the present iinvehtion'.to.:prpvide the:gheet
extends from the bottom of the bag'to the top of the:bag,

[0016] ftis ancther object-of the present:invention-to provide the :lshee’t
extends:from the bottom of the bag to the top of the bag and the shest
contains-one ormore openings in the sheet.,

[0017] ltis-another object of the present invention‘to provide the-mixer
is:selected from'the group consisting of m.a.g.ne‘tic.stivr;b‘ars,f magnetically

driven mixers and shaft driven mixers having the shaft extending into'the
ifterior volume of the:bag form a surface selected from the top-and‘the
botiom:

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

{_._O'OTQ} Itis ancther abject.of the present invention to-provide a-plastic
bag having:a bottorm,.one or more substantially vertical sides each having a
lower partion 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 ¢f the bottom, one-or more sides andtop, -a magnetically
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driven-disposable mixer mounted:to-the.bottom of the-bag and contained
within the internal volume-of the bag and one-or more vortex breakers formed. -
of shest of plastic material attached'to.a first side surface of the bag to-a
- second side surface of the bag.

10020} Itis :amtherobj-e'ct of the present invention fo. pl:o\li’de ‘the:sheet
extends’from the first side surfaceto'the second side surfacé’ina

substantially horizontal manner.

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

[0022] Jtis another object-of the present.invention to.provide the sheet
extends:from the first:side surface to.the second:side surface along a
diameter:of a cross section of the interior-volume of the bag and the shest
contains one:or more openings.

[0023] itis another object of ‘t.he; presentinvention to:providethe sheet
extends:from the first side surface to:the second:side surfaceina
substantially horizontal rﬁn‘amme’rand;-.th‘é's’h‘eé’t‘cbntéi'ns.z?o_he or:more.gpenings.
[0024) 1tis another obiect of the present invention to.provide two or
more vertical sides:and sheet-extends from:the first side surface'to the second
side surface in a-substantially horizontal manner and the.sheet:contains-one
or mo’re-qpe‘hings‘

[0025] Itis ariother abject of the present inventioh to provide two or
more vertical sides and the-two or more :vefiicatfsides are-secured-fo.each -
other along a series of vertical 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
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-a substantially-horizontal manner.and the sheet contains one er more
openings..

[0026] Itis another object of the present invention to provide the shest . .
-extends atleast partially through the interior volume vertically. |
[0027] tis another-object of the:present invention to provide the sheet:
with a‘héight atleast 5% of the height of the vertical sid'es'_o'f the bag-above .
‘the impellers. onrthie 'mixing device.

[0028] Itis anotherobject of the present:invention to-provide the sheet
spaced-apart from-the top-of the mixing device.

[._0.02951 Itis another object of the presentiinventionto -pr._o_vide-fa second
sheet-extending ’b'aiwe‘en’twe. inner surfaces.of the vertical:side wall(s) and
wherein the second sheet is at-an-angle to-a'plane of the first :s‘heet»'deﬁn}éd as
the-direction from thefirst side-surface 1o the second side surface of the'bag.
[0030] Itis another object of the present invention to:provide the mixer
comprises a stiring: rod with“one-or more paddies and the sheet has an
opening formed'in the 'sheet to allow-the tod to-extend through the sheet.
[0031] ‘Itis-afurther embodiment.of the present invention to provide a
sheet that 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 alternative vortex.

breaker sheet of the present invention in-cross-sectional view.
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'{003'4:]‘ Figure 2B shows a close up view of an-alternative vortex
breaker sheet ofthe present invention‘in cross-sectional view.

-[0035] - Figure 3.:shows.a:second embodiment.of the present invention
in.cross-sectional-view,

[0038] Figure 4 shows-the second embodiment of the present
invention in top.dewn cross-sectional view..

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

[0038] Figure 8 shows.another embodiment of the presentinvention:in
cross=sectionalvigw,

[0039] Figure 7A shows a further embodiment of the present.invention
in‘top down cross-sectional view.

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

[0041] Figure 8 shows-a further embodiment of the.p resent;invention

in cross-sectional-view.

Detailed Specification
{0042] The pre‘sffantzﬁ:invenﬁ:on'-relates 1o-a dispesable mixing system
that allows one to mix'various suspended components togsther and/or
otherwise mix solutions withoutvortex formatien and without the :need for
¢leaning and .sterilization'jin_:be'twe_en.'batChés. The systemcan 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
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as juice:or food applications, paints-and the like. Preferably it is-used with
protein containing solutions as a vortex can have-adverse effects on'the
proteins.-A.vortex entrains airinto the process fluid. Air ina process fluidis. -
bad for the proteins-as it degrade proteins by oxidation, the air bubbles have
high-surface tensions which 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] As'shown in Figure 1.the mixing :s,ys’ten.'l 2is a plastic bag4
preferably contained within 4 rigid reusable container6. This container6 can
\b:etmade.ofmetal;such-as:stéi'nless steel; plastic:such as polyethylede;z.-or
polypropylene, fiberglass composites, carbon composites-and the like. One
such’holderis known.as the Mobius® Mix:system avaitable from Millipore
Caorporation.-

'[0204'4]“ ‘The'bag-4 has a'magnetic:mixing elenﬁentz-&di'sposed within it
preferably atior near the bottom 10.0f the bag 4. Disposed below the
container 8 -and the bag 4 adjacentthe mixing élement 8 is a inagnietic-d ri\fe
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 glement-8 and the:drive 1=22._-On'é or:more ports 14 ( in‘this
example 2 ports) can be located in the bag-4-and sealingly isolated fromthe
environment by a sterile connector such as a -LynX@‘:ST or Lynx.S25 valve
available from Milipore Corporation. Alternatively they can have-a hose barb
and a-plastichose may extend from:them that'is sealed such as by clamps;

Luer fittings, ora weldment at the end remote from the bag-atwhich:the port
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is attached (not shown). Thetubes can‘be connected to-othertubes by a tube
welding device as is known in'the industry. -

[0045] : The‘-ba:g;@also contains;a sheet 18 that-extends between at
least two of its:inner surfaces such as‘the-top 18, bottom 10.or side(s) 22.
The sheet 18:may contain 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 :opeziin;gs that are arranged inan
alternating:staggered rows of two. andthree:openings. As:shown in-Figure 2a,
‘the openings may be arranged in parallel rows if desired, They-may-also be
randomly distributed throughout the shieet If desired. While shown as circular
openings-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 oné or more slits. 20b (as-shown in
Figure.2b) formediin the shieet8.and which open with'the fiow of the liquid in-
the mixer system 2. |

[0046] As shown in-the Figures 1 and 2, the bag 4 has-a generally
cylindrical-side wall 22 formed of one or more pieces: of plasticfilm. This side
wall extends from the top 16 1o the bottom10.. The bottom 10.may be flat.or
tapered inarounded or frustoconical shape and its u,pp'er-e‘iige-\-meets:,"thai of
the side wall{s) and its lower edge terminates:either with the location of the
mixing -element.if centrally located or'with-a port (not shown) if desired for
removal of the fluid after'mixing.

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

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

9
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more sections.of the shaft 30, While as shown the impeliers 34 are on the

" lower portion of the shaft , they could alsobe:located on an upper portion of

' '-ih'e'_:"Shaft:as:%weellor-ih Ii@ui.ofjthe"!_owertimpéi lers so'long as one achieves the
desired mixing-without vortex formation. ln-Figure 3, it.can be seen thatthe -
bag-4-includes afitting .36 that is attached to the top-end of thebag 4. The
fitting 36 -may he attached by being ultrasonically-welded,.by. adhesive or
other-attachment means. The fitting 36:may be-of any suitable material,
including plastic or metal. The fitting 36 supports lower bearings and upper
.bearingsx(mtfshown),:as,.are ‘known in the art:such-as by US 7,547,135, :which
support the impeller shaft 30 for rotation. These bearings :may be any suitable -
type of beating including metal bearings or plastic bearings, but since they
may come in contact with-the filiid to:be-mixed are: preferable selected to be
dry-running bearings.
[0048] Atthe top.ofthe shaft 30 a drive system 32-such as an electric
'moto_r-.or'magne‘t?cafly:-;mup!ed';driv.e:meChani’ém is:provided to rotate the shaft
30.
[0048] “Thedrive system 32 can‘be mounted onto the mixing -assembly
2 via-a bayonet bracket (not Shown) that slides onto the outer-surface of the
fitting 86, The bayonst bracket has bearings that support'the drive 32,
[0050] Figure 4 shows'a top down view.of the embodiment of Figure-
3. In this-instance the sheet 18 has-an.opening 18b-formed through'it in which
the portion.of the-shaft 30-passes and rotates without touching the eshee‘f 1:8:b.
If desired this portion 18b ofthe sheet 18 maybe made-of a rigid material-or it

m’a‘yvcon’ta‘ira @ rigid hollow tube such as a pelycarbonate-tube whose inner

10
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-diameter is greater than that.of the outer diameter of the shaft 30 that allows
‘the shaft 30 to pass through and rotate within without touching the sheet 18..
[0051} Figure 5:shows another embodiment of the.sheet 18 as a
vortex breaker in the mixing system. In this:embodiment the sheet 181is:on-a
‘diagonal across the width-of the bag-4 such that one-end 21of the sheet 18 is
attached at.alower portion of the bag than the other:end 23.on the opposite
sitle or tep!
[0052] Figure 6:shows a further:embodiment in-which the sheet 18.is-
attached to the bottern 10 of the bag 4 by two.legs 19 and:b-which converge
and-meet to formi-a substantially vertical portion 25. Preferably ‘as:shown ;ﬂj}e
legs 19-a:and b.converge with'the substantially vertical portion.21 :over the
drive 8 as shown or over the impellers of the shaft:drive-system:('not shown),
[0053] The vortex breaker:sheet 18.may consist-of morethan.one
sheet such:as i5:shown in Figures 7A and B. Figure 7A:shows a top down.
view of aitwo sheet device 18c.and :’118d_ with abottom magnetic drive-unit 8.
Figure 7B-shows a top down view of a two sheet device 18cand 18dwith a
‘top shaft:drive unit.30.and incorporating the opening 18b in the-two sheets.
‘While shown.on a.diagonal-in both Figures 7A and B the sheets 18.c:and d do
notneed to be so ahd can.meet.each.other at.an.anglefrom about22.5 |
degrees to 135 degrees. Preferably they meet'at:an angle of between 30to
120 degrees. More preferably-they at meetat a 90 angle to-each other.
[0054] Figure 8 shows another-embodiment.in which mare than one or
‘two or-more shests 8¢ and .in‘this example areused and are spaced.apart

from each’in a-vertical. manner. Theymay ‘be parallel to -each other or.cross.at
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an ,angl_'e-‘to-'each other as discussed above in regard ’to:’thé‘embodimems of
Figures 7A-and B,
10055] - Theisheglor sheets 18-can be arranged around: (sugh asin
Figure:6).and.for-above the the bottom of the bag 4 as needed to achisvethe
-desired vortex breaking effect. Generally'it has been‘found that the vortex
breaker (sheet 18) should be-arranged above the mixing element as the
voriex fends to ocour above:the impellers:of the mixer device. The distance
above the mixer device is one of design-choice forthe most part however it
needs to-small enough te interpretand /or prevent-the vortex from forming.
Ge:rixeral}y-lhe sheel(s) 18 shouid'be dta height at least 5% of the height of the
vertical'sides of the bag-above'theimpellers on the mixing device. The-
overall-height ofthe.sheet'(s) 18 is not critical solong as it is-sufficient to
break the vortex formation as desired in‘the given-bag and is‘of a-height:that.
does.not interfere with thémixing ofthe:componerits,
[00586] The-sheet(s) shouid either be flexible and:capable of being:
stretched:so thatas the hag is inflated the sheet(s) become somewhat tight.-or
‘taut. Alternatively, they-can be of a length essenti ally-equal o the width-of the:
bag:wher inflated 50 that as the bag expands thesheet unfdlds and becomes
-somewhat fight or taut. By somewhat tight-or tautiit is meant that the sheet
does notneed to rigid or stretched ﬁtighﬂ;y acrossthe bag in.all circumstances..
Itmay have some slack and may move slightly:in.the.bag so long as it is
‘capable of remaining in the zone ¢f vortex formation in-order to preveﬁfthe
virtex from forming.
[0057] The bag 4 of allithe 'embodiments comprises a flexible and.

collapsible bag-like:bag:4 having-an interior surface and an-exterior surface ..

12
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interior surface bounds.a compartment or space into which liquid can be
added. More specifically, bag 4 comprises a side wall 22 that, when bag 4 is
“unfolded, has a-sub‘stant’i’aﬂ'y.circtaﬁar'-or polygonal transverse cross section ..
that extends hetween a first end and an-opposing second end. Firstend
terminates at.a top-end wall 16 while:second end terniinates.at a ‘bottom:end
wall 10 .

[0058] Bag 4 is comprised-of a flexible, water impermeable material
such-as polyethylene or other pofymeric sheets having ‘& thickness:in a range.
between about.0.1 mm to abolt:s mm-with-about.0.2. mmio-about:2 mm
beiiig:more comimon. Other thicknesses canalso be used. The materal can
be comprised of a single. ply material or can.comprise two.or more layers
which:are-either sealed together or separated toform a double-wall ‘container.
Where the layers are sealed together, the material.can comprise:a laminated
or-extruded materigl, The laminated material'comprises two.or more
separately-formed layers that are subsequently securedltqgeth‘eriby an.
adhesive.

[0059] ' The?.ijag 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 material that-can be used'inithe.
présen‘t invention:is the Pureflex™ flim and bags available from Millipore
Corporatiori.

[0061] Another s the HyQ:CX5-14 cast film-available from HyClone

Laboratories, inc. This film comprises a polyester elastomer auter layer, an

03
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ulfra-low.densily polyethylene contact layer, and an EVOH barrier layer
disposed therebetwaen.
10082] - Another-example of fiim that can be used-is the Attane film

* whichis also available from: HyClone:Laboratories, Inc. The Attané filmis -
produced from three independent webs .of blown film. The two inner webs are -
a 4 mil monolayer pelyethylene film, while the:outer-barrierweb is.a 5.5.mil -
thick 6-layer coextrugion film.
{0063} In one embodiment, the:material is. approved for direct:contact:
with living cells-and.is:capable of maintaining a solution sterile. In:such-an
embodiment, the material can also:be sterilizable suchas by jonizing
radiation. Other-examples of materials that.can be used ate disclosedin U.S.
Pat. No.'6,083,587 which issuedion Jul.-4, 2000.and U.S. patent application
Ser.:No. 10/044,638, .filed Oct. 19, 2001 which areshereby incorporated by
specific reference.
[0054] In ome-embodiment, bag 4.comprises a;two-dinﬁensinﬁa{ pillow
style bag wherein two sheets of material :are placed in overlapping relation
and the two sheets are vounded together attheir :_pe’nipher;ies toform internal
compartment. Alternatively, a single:sheet of material can be folded over and
seamed around:the. peripheryto-form internal compartment. In'the
embodiment depicted, however;.bag 4.comprises ‘a three-dimensional bag |
which not.only has-a side wall(s) 22’but also.a two dimensional top end walll
16 and a'two dimensional bottom end-wall 10.
[0085] Three dimensional bag 4:generally. comprise a plurality, i.e.,
typically three ormare, discrete panels. Oftensuch bags:are comprised of

four panels, i.e., top panel, front'side.panel, back side panel and bottom

14
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panel. Each panel is sealed to the edges of the adjacerit panels in a water
tight manner by a seam, Panels.are'sealed together using metheds known
in'the art-such as heatenergies; RF -energies, sorics, other sealing energies,.
adhesives, or other converitional processes. Itis appreciated that by altering
the size-and configuration-of some or all-of panels, bag.4 can be formed.
having a variety of different sizes a’nd:conﬁgurations, -!t'-isvalso.-appreciated
thatany number:of panels cah Be-used to:adjust the size and-configuration .of
bag 4.

[oo86] in'still other embodiments, it is -appreciated that bag-4-can be
formed by initially extruding or otherwise forming a polymeric:sheetin the form
of-a continuous tube, In oneembodiment, the ttbe-can simply be:cutio length
and each end seamed closed toform:a two-dimensional pillow style:bag. In
an:alternative embodiment,-each end can befolded like the end of paperbag
and then'seamed ciosed so as to-form a.three dimension bady. Instill another
embodiment, & length of tube:can'be Iaidiﬂat.:sd'as to form two opposing
folded edges. The two folded: edges are theninverted inward so as to form a
pleaton'each side. The apposing: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.

[O'Oi@?f] ' it s appréciated.that the above technigues:can be mixed and
matched with:one or:more:polymeric:sheets and-thatithere are-still :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 w‘idé[y

available.
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[0058] Itis appreciated that'bag 4-can be manufactured to have
virtually any desired size, shape, and configuration. For.exampie, bag 4 can
- beformed to hold 50 liters, 100 liters, 200 iiters, :or other desired amounts. -
Although:bag 4.can have asubstantially box:shaped configuration, bag 4, as:
" depicted in'the Figures, conforms to'the configuration of the container 6-.as:it
s filled with solution.’In ‘ane‘rembod}ment,_;héweVar, bag#4 can be specifically
configired to be complementary or substantially complementary to the
container 6.
[0069] In-any embodiment, however, it is desirable that- when-bag 4 is
recaived within the container-6.it is uniformly "Suﬁpartedi?by!ﬂoorfa-'nde;side'-wai[jis
of contdiner 6. Having :at ieast generally uniform-support of bag 4 by container ’
6 helps-to preclude failure-of the bag4 by hydra.uﬁc forces-applied to the bag
4 when filled with.a sdlution.
[O’G“?‘Q] Adevice according. o the invention can:be:made.in many .
ways. in either a two-dimensional orftbree'\‘dime_GSicnaﬁ bag, one simply:
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
heatar glue'to attach theend of the:sheet irito the seam of the bag. EC)t}m_etfE
means-such as attaching the ends after bag formation may also be used
however they are not as convenient-as including the sheet(s) during
manufacture. |
[OO?-'E;] One can also'simply create atab 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

rivels.
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[0072) In use, the bag is.generally retained with -a hoider or carrier
such as-a plastic or metal vat ortank. The bag may be-inflated with some air
or gasbefore liquid is added if desired. As the bag-is filled the shest s‘imply
expands:and conforms to the space with the movement of the-bag. When the
mixing device, be it'a-bottom mountortop mouﬁt «design, is turned on, the
sheet-occupies atleast a.porfion of'the space:in which a vortex is normally
formed thus d’isrupﬁrzgiis formation:and allowing the mixerto mix without a
vortex.

,{0(3_-7.-3'] If needed, one canfirst make a‘bag without the vortex:
breaking shestand determine where the vortex is-forming. Then enecan build
a bag-with:the vortex breaking sheet(s) located atleast partially within the
zong:of thevortex'so as 16 disrupt the vortex formation forthat type and -Sige
of bag.

‘Example
[0074] A single use mixer'system, Mobius® mixer 100 system
available from Willipare Corporation, was:used in this example. The bag and
the vortex breaking sheet were matle of Pureflex™ film, -available from
Millipore Corporation, The mixerwas a Levitronix ‘magnetic mixer with-a
plastic.impeller and magnetic-element contained within the:bag and a. .
magnstic drive unit located outside the'bag below the impeller.and coupledto
the impeller by magnetic forces to-cause the impeller to. rotate.
{0075] A:ﬁfst*{(}ontm'{) bag:was used with no'vortex breaker. The
motor was run.at 580 revolutions perminute (RPM) and a sustained vortex
was formed above the impeller blades in aboui 3.seconds. after starting the

‘motor and remained until the motor power was shutoff.
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[0078] Assecond (Invention) bag was modified by taking a sheet of
Pureflex film approximatély ten inches.in height and extending:it across the
-width of the bag and heat sealing it to'the inner seams formed on-each side- of
~ the bag. Three parallel rows (horizontal ) of two inch'holes were'made bya -
hand punch to the sheet. There were approximately'six holes perrow. The
motor-was-tun at 560 revolutions:per minute;(RPM)-and no-vortex-was formed.

above the impeller blades.
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Claims

Whatwe claim: -

112’).ﬁxndispos.a‘blezmimr.-campﬁsihg?a _plésfic::bagshavifhg a bottom,.one or more
side walls.each -‘h.a\?i'ﬂ_g 8 I.oWer'-porfion'-.attached ‘to the bottom-and:atop-
connected an upper portion of the one ormore side walls, thebag havingan . -
internal volume defined by the‘innersurfaces of the bottom, one-or more side.
walls and'top; a disposable:mixing element contained within:the internal
volume-of the bag and orie or more vortex breakers formed o‘fi.sheet;of_:{)iasjﬁq
matetial:attached to.a surface selected from the group consisting of the

botiom, a side and the-top of the bag and extending to a.surface-selected

from the group consisting ‘of the bottom, a side and the top-of thebag.

2) The mixer of claim 1 wherein the sheet extends from a first side of the bag

to'a second side of the bag.

3) The.mixerof claim 1 wherein the sheet extends from a first-side-of the-bag
to-a 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 from'the hottom-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 contains-one or:more operiings in‘the 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 1 wherein the sheet-extends from the bottom of the bag

to the top of the'bag and the:sheét conitains one ormore openings in the

sheet.
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8) The mixer of claim 1 wherein the-mixing element is selected from the group
consisting.of magnetic:sit bars, magnefically driven'mixers and-shaft driven
mixers havmg theshaft'extending into‘the interior volume of the bag form &

" surface selected from' the top and the bottern.

9) The mixer of claim 1 wherem the: mtxmg element is.driven by a
.magﬁetnca by drlver mixer located in the bottom of the bag.

10°) A disposable mixgr comprising a-plastic bag having a bottom, one or
more substantially verficé! sides each having-a lower portion attached to the
botiom-and a‘top:connecied an upper-portion of the-one or'more vertical
sides, the bag having an internal volume defined by the-inner surfaces of the
botiom, one ormore sides.andtop, -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: formed of sheet of plastic. material
attached to afirst side:surface-of the bag to a:second side surface:of the:bag.

* 41) The -mixerof claim 10-whereinithe sheet extends from the first side
surface to-the second-side surface in-asubstantially horizental manner.

12} The mixer of claim 10 wherein the sheet:extends from the first side
surface to thesecond: szcze suﬁace along a diameter of a:cross-section of the

interior volume of thebag.

18) The mixet-of clair 10 wherein the:sheet'extends from the first:side
surface tothe second side surface along a diameter of a.cross sectionvof the
interior-volume-of the bag and the sheet contains oneor rr_ioxte--openingsz,

14) The:mixer of claim 10-wherein the:shest:extends from the first side
surfase to the:second side surface ina ‘substantially ‘horizantal manner and

the sfieet contains 'one ormore openings.
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15) The mixer of claim 10 wherein there are two or more vertical sides:and
shest-extends from thefirst side surface to'the second side surface.in a
substantially horizontal manner and the sheet contains one or more openings.

18) The mixer of claim™10-wherein there are two or more vertical sides and the
two or-more vertical sides are secured to-each:otheralong a'series of vertical
seams and wherein the sheet'is secured to and extends from a seam of the
first side to-a seam ofthe second side surface in.a substantially horizontal
mannerand the sheet contains one or more -o'penin_gs.

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

the interior volume vertically.
‘between two inner suffaces of the vertical sideswall(s) and wherein.the second

sheet is.at an-angleto a plane-of thé first-sheet defined asthe direction from
the first side sufface o the second side surface of the bag.

18) The:mixer of claim 10 wherein-the 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 fhrough the sheet.

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

bag.

21) Thermixer of claim 40 further comprising  rigid support:container-for the.

bag.



