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Disposable Vortex Breaker 

[0001] 'lTTe;.pr^Brit^j®^0n:.daim^tije-bF0nefttQfpridiiiyvof:.U»S'.. 

Provisional Patent Application No. 61/369,249, filed on July 30, 2011, the 

entire content ofwhioh is incoqioralBd by reference herein in its entirety. 

[0002] ' Me present invention relates to a system that allows for 

vortex-free mixing. More particularly, it relates to a vortex breaker for mixing in 

a disposable:plastic bag. 

Background of the Invention 

[0003] in the.:bsotech:industry; companies mix various liquid, 

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

and other such materials.as well, as protein containing solutions. Typically this 

has been.ddhe :in; a steei vat or tank with the amounts 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 

Miliipo^e,of -a shaft driven mixer such as Lightnin® mixers available from SPX 

Corporation can be used. Additional supplements in liquid or powder form can 

also be added in the same mixing or in a subsequent mixing step(s). Once the 

solution;: is .prepared:#- is filtered:arvd :may::be-.used directly or sealed in sterile 

containers for future use. 

[0004] To be safe, the solutions must be pure and sterile. Therefore , 

the equipment must be thoroughly cleaned such as with a sodium hydroxide ( 

generally i ift/lj stJlufiori and sterilized with steam between uses to ensure that 

no cross over material from the last mixing batch and no bacteria, mold or 

fungus from. the.environment is::in,thefrtarik before a new batch is mixed. This 
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cleaning and Verilizing process is labor intensive, time consuming, costly and 

often requires the partial disassembly of one or more components of the 

system :and: their, reassembly^afterward 

[0005]: An alternative:'has, been to use a closed, presterilized plastic 

mixing bag and disposable mixing component such as is described in US 7,. 

278,780, However, ;it has:issued with creating a vortex during mixing unless 

operated at slow speeds. Either alternative is undesirable. A vortex leads to 

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 adverse effects on tbe proteins • 

including oxidation and shear as will be explained below. The alternative, to 

mix at a speed below the vortex creation is also unacceptable as it too 

rfiquires::0ddttfqna! fime;;and;rnay.ne»^f achreve:«uJtabfe mixing results. 

[0006] US :7r547; 135 suggests adding rigid baffles vertically along 

the interior wail of a rigid molded plastic container to reduce vortex formation 

and increase mixing efficiency. However, the handling and shipment of a large 

molded structure (Up to '10OO^or 20OO;liters/capacity) is inefficient as is:the 

storage .of such containers, 

[0007] Mhil&ft/is desired to,add'rigid baffles to the sides of the 

container this has .proven to cbe^difficult The baffles;can adversely affect the 

ability to fold the bag for compact shipping. Additionally, they can rupture the 

kag:when andw^ during transportation and shipping. 

[0008] Wbatl&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 enable^irnple andiefficjerit mixihg. 
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Summary of ihe Invention 

[0009] The presentinvention:.consist&-'of-.a closed presterilized bag 

having a disposable mixing element within it, a drive mechanism outside of 

Ihevbag lor rotating the mixirig element without voiding sterility and a vortex 

breaker in the form of one or more plastic sheet materials that are attached to 

various;lnner surfaces of the bag and disrupt the formation of vortices within 

the bag. Preferably the shest{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 of the bag. Most preferably, the sheet(s) are perforated with 

one or more slits or openings to allow for good"flow;and;mixtng without-a 

vortex being formed. 

[0010] ltis:an bbject.of:the; present invention :to provide s disposable 

mixer comprising a pfastlfc-bag haying:a:bpttom, one or more substantially 

verticalsides - each having a: Jower portion attached to the.bottom and a top 

connected ;an upper porti on of the one or mo re vertical si des, the bag having 

an interna! volume; defined by the inner surfaces of the bottom, one or more 

sides and-top, adisposaite mixencoMaihed within the internal volumeof the 

bag arid one or-nhore:ivortex:.breakers:formed of sheet of plastic material 

.attached :to;a: SUitace;setected;;frorn the group consisting ofthe .bottom, a side 

andihe tep of4he ;bag and extending to a surface selected from the group 

consisting of-the.; bottom, a-sideand the:^to:p .0:f:the?bag. 

[0011] It is another object of the present invention to provide a sheet 

that extends from a tetsideiOf-theibag to a second side of the bag. 
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[001.2] It is a ,further object of thepres.entinv.ention. to .provide the 

sheet extending fforna first side ofthe bag to a second side ofthe bag and 

the sheet contains one:.or more openings in the sheet. 

' [0013] 10s another object -of the present- invention 'to: provide the sheet 

extends from the bottom of the bag to a side of the bag. 

[0014]. Itis an . addi tional^objeetofihe. present inventions provide the 

sheetextendsfrom the bottom of the bag to a side of the. bag and the sheet 

contains one or more: openings in the sheet, 

[0015] Itis another object of the. present invention to provide the sheet 

extends: from the bdttorti ofthe bag to the top of the.bag, 

[0016] it is another objecfcof the; present invention to: provide-the sheet 

extends ;from: the ̂ ottorn of the bag to the top of the bag and the sheet 

contaihs::one or-more openings, in 1he.;sheet, 

[0017] ,ltisar)X3theT:d^ecrt,dfthe present irwentidnto providethemixer 

is:selected fornlhe-group consisting of magnetic.stir^aK, magne^calfy 

drivenrmixersand shafy riven mixers ;having the shaft extending into the 

interior volurnepf the^bag form a surface selected from the top and the 

bottom. 

[0018] it is. another object :of Represent: invention to.provide the mixer 

is:magnetical|y;'driver mixer:located in the bottom ofthe bag. 

[0019] It is another objeetJof the present invention to provide a plastic 

bag having •a bottom, one or more substantially 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 inners,urfaces:df the bottom, one orrnbre sides:and top, a magnetically 
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driven-disposable mixer-mounted. to-the:, bottom of thebag and contained, 

within the internal v.olumeof the bag and one or more vortex breakers formed 

' of sheet of plastic material attached to a first side surface afthe bag to a 

second, side surface of the bag. 

[0020] It is another object of the present invention to provide the sheet 

extends from the first side surface to the second side surface in;a 

substaritialiyhorizsnta! manner. 

[0021] It is another object of the present invention to provide the sheet 

extends from the firstside surface to the second side surface along a 

diaraeterofacrcss section.cfftherirtterior.volume, of the bag, 

[0022] It is another object of the ; present invention to provide the sheet 

extends from the firstsds surface to the second side surface along a 

diameterof a oroSs section .-of -the interior volume ofthe bag and -the sheet 

contains, one: or more openings^ 

[0023] It is another object ofthe present invention to provide the sheet 

extends from the -first-side surface torthesecond^side surface in .a. 

substantially . horizontal manner and the sheet contains one or more openings. 

[0024] It is another object ofthe present invention to provide two or 

more vertical •.sMes:;and< sh.eetoextends-from:the first side surface to the second 

side .surface in a substantially: horizontal manner,and theisheet-contains one 

or more openings. 

[0.028] Il ls another object,of the present Invention to provide two or 

more vertical-sides and .the two -ormore verBcaf sides ;are secureci tO;.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^the1 second side surface ;in 
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asubstantially horizontal mannerandthesheetcontains one or more 

openings. ... 

[0026] It is another object of the present: Invention to provide-thesheet 

e^.ends .at:1eastp:artial(y:through the interior volume vertically. 

10027] It is another:object jOf'therpresent .invention to provide.the. sheet 

•with a height at le.ast:5% of the height of the vertical sides of the bag above • 

the impellers on the :mixing device.. 

[0028] It is another object1 of the present invention to provide the sheet 

spaced apart from the: top of the mixing de vice. 

[0029] It is another olsjedt dflhe/presehffeverttton to provide:a second 

sheet extending between two. inner :surfa,ces,.ofthe vertical ;side waJI(s} and 

wherein the second sheetis at an angle to a plane of the first sheet defined as 

the direction from the;first side- surfaceto the second side surface of the bag. 

[0030] It is another object of the present invention to provide the mixer 

comprises a stirring rod with one^or more, paddles land-thesheethas an 

opening formedin the sheet to aliow the rod to e^tend through the sheet. 

[0031] Ittsa'further 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. 

In the Drawings 

[0032] Figure 1 shows a first embodiment of the present invention in 

cross-sectional view, 

[0033] Figure 2A-shows a close-upviewof.an.alternative vortex: 

breaker sheet ofthe present invention in cross-sectional view. 
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[0034] Figure 2B shows a close .up view of an alternative vortex 

breaker sheet.ofthe present invention in cross-sectional view. 

• [0035] • Figure S.shows a second embodiment.of the present invention 

in cross^seGtioRal view, 

[0036] .Figure 4 shows the second embodiment of the. present 

invention in top down cross^sectional view; 

[0037] Figure 5 showsan additional embodiment of the present 

invention in crossrsectiona) view, 

[Q038] Figure 6 shows another embodiment ofthe;present invention in 

qrossrsectidnalwieW, 

[0.039]: 'Figure'7& shows.a further embodiment ofthe present invention 

in'top down cross^-sectional view. 

[0040] Figure 7B ̂ shows: a further embodiment ;of the present invention 

in top down ;cross-sectioriaI view. 

[004.1] Figure 8 shows.aTurther embodiment of thepresent invention 

in cross-sectionai view. 

Detailed Specification 

[0042] The present invention relates to a disposable mixing system 

that allows one to mixvarious suspended components together and/or 

otherwise, mix solut{ons:.wiftoutvortex;formafion,and;without1he::need:for 

cleaning and sterilization in between, batches. The system can be used in 

associatiorrwith cell culture media:preparation, hufrerpreparafion, reagents 

and other raateriais.and solutions used infhe lbtotech 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 

proteinsVft.-¥Qrtex entrains aiWiitto the process fluid. Air in a process fluid: is 

bad•forthe-proteins.jaslt degrade, proteins by, oxidation, the air bubbles have 

higihsurface tensions Which Induces^ stress on the proteins :on the airbubble 

surface and when:entrained, air.bubbles are pulled into the pump, there the 

bubbles imptode-and degradie/denaturetherproteins/by-the-shear.created % 

the implosion and. pump action. 

[0043] As shown in Figure 1 the. mixing, system 2 is a plastic bag 4 

preferably contained within a rigid reusable container ®. This container© can 

.be made of.rnetabsuchas^stainless steel, plasticsuch as polyethylene-or 

polypropylene, fiberglass composites, carbon composites and the .like. One 

such'holder-is knGwn.asithe;Mobius® Hix:system :available:frora:;iVliliipoEe 

:porporatiph, 

[0044] Tbe-feag-Chas.a-rn^.n0fernixiiJ(g element.8:disposed within it 

preferably atw. n.earthe bottom'10 of the Jbag 4. Disposed below the 

cpntaiherSi-artdthehag 4.adjacent:the'rhixing^elementBiS:a:m^agr)etiC'drive 

12, ThisIallows :the:elemeRitB ;With Impellers 33 to be isolated and kept sterile 

vwthin ihe bag 4 while fieing driven by the external drive 12 through magnetic 

coupling ofthe elements.and the:drive 12. One or more ports 14 (in this 

example 2 ports) can be located in the bag 4 and sealingiy isolated from the 

environment by a sterile connector such as a Lynx® ST or Lynx S2S vaive 

available from .Miliipore Corporation. Alternatively they can have a hose barb 

and a plastiG^hose may extend from -them that. is .sealed such as by clamps, 

Luer fittings, or a weidment at the end remote from the bag at which the port 
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is attached (not shown).. The tubes can be connected to other tubes by a tube 

welding device as is known In the industry. • 

[0045] : The bag-4 also contains a sheet 18 that extends between at 

least two ©fits-inner surfaces such as the top 16, bottom lOorside(s) 22. 

The she.e.t lB-niay^ontath Dne.or;more,perf0:rations 20:that allow for fluid to 

circulate through the sheet to ensure good mixing. As shown in Figure 1 the 

perforations 20 are a series of round openings that are arranged in an 

alternating jstaggered rows dftwo. and three ̂ openings.. As shown ,in Figure 2a, 

the openings may be arranged in parallel rows if desired. They may also be 

randomly.distributed ffifoughotit-the sheet if desired. While shown as circular 

openings in these Figures '1 and 2, theymay be of ©ther shapes such as 

triangles or. polygons such as squares, rectangles, pentagons, and the like. 

Alternatively, the perforations may be one or .more slits,2Qb (as shown in 

Figure, 2b) formed in the sheet 8 and which open with the flow of the liquid in 

the mixer system 2. 

[0046] As shown in the Figures 1 and 2, the bag 4 has a generally 

cyfiridrical side wall 22 formed of,one..or more pieces af plastic film. This side 

wall extends from.the top 1;6 to the bottom 10. The bottom 10: may be flat or 

tapered in a rounded; or frustoconical shape -and its upper ecigevmeets.that of 

the side wa[l.(s;)-and its lower .edge:terminates:either with the location of the 

mixing elemenLif centrally. located or with a port (not shown) if,desired for 

removal ofthe fluid after mixing. 

[0047] Figures .3 and:4:show;anembodimentusingca mixer that is 

driven by a shaft 30from an: external source such as. motor or magnetic drive 

32. Themixerhasohe or more impellers or blades 34 mounted to one or 
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more sections.of the .shaft 30, While as shown the impellers 34 are on the 

lower portion of the shaft, they couid also be located on an upper portion .of . 

the shaft as weel or in lleu ofthe lower impellers so long as one achieves .the 

desired mixing without'vortex' formation. In Figure 3, it.can .be seen that the 

bag 4 includes a fitting 36 that is attached to the top end of the bag 4. The 

fitting 36 -may.be attached ly being ultrason.ically 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 

bearings :(not;:showrt).:as,areknown 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 beaifing including metal bearings or plastic bearings, butsince they 

may come in contact with,the fluid to be mixed are preferable selected to be 

dry running hearings. 

[0048] :At:thetop bfthe,iShaft::30e driwsvsystem 32 such as an electric 

motor-or magnetteaflfooupleddrive mechanism is provided to rotate the shaft 

30. 

[0049] Thedrive system 32 can-be mounted onto the mixing assembly 

2 via a bayonet brabke.t.;(n.o.t:Showri):that:sliefes onto the outer surface ofthe 

fitting BB, The bayonet: bracket :has bearingsthat suppoftthe drive 32. 

[0050] Figure 4. shows va top down view.ofthe embodiment of Figure 

3. in this instance the sheet 18 has an opening 18b formed through it in which 

the portion .of the shaft30:passes and.'rotates without touching the sheet 18b. 

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

may contain a.rigid hollow tube suclras ;a polycarbonate-tube whose inner 
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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. 

[00513 Figure 5:shows another embodiment of 1he:.sheet 1.8 as a 

vortex- breaker in.the.mixing .system, (n this-.embodlment the .sheet 18is on a 

diagonal across-the width of the bag 4 such that one-end 21 ofthe sheet 18 is 

attached at ,a lower portion ..of theibag than the other end 23 on the opposite 

side or top. 

[0052] Figure:® .shows a: further-embodiment,in which the sheet 1,8 is 

.attachedto. the bottom 10 of the, bag 4 by two legs 19 and b which converge 

:and; meet to-forma substantially -vertical portion 25. Preferably as shown the 

legs l9 a:ariid ;b;conveirge with the substantially vertical portion 21 over the 

/drive 8. as shown or overlhelmpslJers of the ishaft drive system (not shown). 

[0053] The vortex b:reaker:;she.et'1 8 may consist of more than one 

sheet such/as is :shewn in FigufesTAand B. Figure 7A shows a top down 

view of atwo..sheet,device fScahd 18d with a bottom magnetic drive unit 8-. 

Figure 7B:;shows:a top down view of a two sheet .device 18c and 18d with a. 

topshaffdrive unit^O.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 

not need to/be so arrei can.meet.each:dther at an angle from. abo.ut-22.5 

degrees to 135 degrees. Preferably they meet/at an angle of between 30 to 

120 degrees. More preferably they .at meet .at a 90 angie to^each other. 

[0054] Figure 8 shows anoth;er;embodjment.|n which more than one or 

:two or more sheets 18c and in this example are used and are spaced apart 

from each in a. verticalmanner. They may be parallel to each other or cross at 
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an angle to each other as discussed above in regard to the embodiments df 

•Figures 7A and B. 

[0055] The:she$t/dr:sheets tS oan be arranged around'(such as in 

Figure/®)-arid/arabove the the .bottom of the/bag 4 as needed to achieve the 

desired vortex breaking effect. Generally it has been found that the vortex 

breaker (sheet 18) should" be arranged above the mixing eiementas the 

vortextends to occur above;.the impellers of the .mixer device. The .distance 

above the mixer device is one of design choice for the most part however it 

needs to small enough to interpretand/or prevent the vortex'from forming, 

Generally the sheets) 18 should"beataheight .atle£ist:5% ofthe'height-pf the 

vertical-sides ofthe bag above 'the:;impeflers on the mixing device. The 

overall-height ofthe .shee^(s) 1-8 is-not critical so Jong as it is suifficient to 

breaklhe vortex formation as desiredin:/the:given:bag and is of a height that 

dcesiinotinterfere wife th^; mixing dflhe.: components, 

[0056] The :sheet;(s) should either be flexible and capable of being 

stretched -tha'tas the'bag Js inflated the sheet(s): become somewhat tight or 

taut. Alternatively, they can/be/of/a length essentially equal.to the. width of the: 

bag-wheri inflated so.thai as the bag expands the sheet unfolds and becomes 

; somewhat -'tight: or taut. By-somewhat tightortaut it: is meant that the sheet 

does ndtneediorigid orst^etbhedlghtly across/the bag in all circumstances. 

l.tmay.hav.e.some:.sla:ck :and,may:move:siightjy:jn:the,:bag so long as it is 

/capable of remaining in the zone of vortex formation in order topreveiit .the 

virtex-from forming, 

[0057] The bag 4 of .all the embodiments comprises a.:flexibie .and. 

collapsible bag-like bag 4 having an interior surface and an exterior surface .. 
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Interior .surface bounds a compartment or space into which liquid can be 

added. More specifically/bag 4 comprises a side wail 22 that, when bag 4 is 

• urifoided, has a substantially circular or polygonal transverse cross section . 

that exten.ds: between a first end and van opposing second end. First end 

terminates at;a top end: wall IS, while ̂ second end terminates at a bottom end 

wall 10. 

[0058] . Sag 4 is comprised of a flexible, water impermeable material 

such^as:polyethylene.or other.pdlymerfc sheetshaving.a thiGkness:ln .a range, 

between•ia'bo't|t:.0,1 mm ioabouUS mm with about 0.2 mm to about.2 mm 

beihg:morecommon, ©therfhicknesses can also be used. The materialman 

be comprised of a .single, ply material or can comprise two or more layers 

whichvareiBi ther sealed together or .separated to form a double wallcontainer. 

Where thelayers are;sealed together, the material man comprises laminated 

or .extruded material The.laminated.materialmornprises ;1wp:orTriore 

separately .formed:layers that are subsequently secured together by an 

adhesive. 

[0059] The\bag matBrial:;coraprises;a:ssngie .integral: sheet which, 

comprises two or ihot® :layer of different material separated by a contact layer 

that .are either laminated together or all,sim ultaneausly. co-extruded. 

[0060] One example of an-extruded:materla|::.that can be used in the 

presentinvenforr is.the Pureflex™ fiim and bags available from Millipore 

Corporation. 

[0061] .Another'is .the ;Hy(3 CX5-14 cast film available from HyClone 

Laboratories, inc. This film comprises a polyester elastomer outer layer, an 
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ulteMow density,polyethylene contact layer, and an EVOH barrier layer 

disposed therebetween. 

[00.62] Another example of filmvthat .can be used is the Attane film 

which is :also ayailabfe fFom HyCLone-Laboratories, Inc. The Attane film is 

produced from three independent webs;.of blown film. The two inner webs are -

a 4 mil monolayer.polyethylene film, while the outer barrier web is a 5.5 mil 

thick B-IayercQextrusion film, 

{0063] In one embodiment, the material is approved for direct contact-

with living cells and is papable :of maintaining a solution sterile. In such an 

ewbodiment, the rnateriaf can alsblbe steritizable such ;as by.ionizing 

radiation, Other ̂ examples of::matefials that:.can be ased are disclo'sed in U.S. 

Pat. ;No/6;083J5S7 which:issued on Jul. 4, 2000 and U.S. patent application 

Ser. No. 10/044,636,,:ftleri;Oct. 19, 2001 which are hereby incorporated by 

specific reference. 

[0064] in one embodiment, .bag ^.comprises a :two-dimensional:pillow 

style bag wherein two sheets of material ;are placed In overlapping relation, 

and the two .sheets are bounded togetherattheirperipheriesfesforiT) internal 

compartment. Alternatively, a^singie sheet of matefiarcan be folded over and 

seaiTiied -aroundifhe...periphery to form internal compartment. In the 

embodiment depicted, however,,bag 4:Comprise;sa:threerdimensibMrba§ 

which notpnly has :a side wall(s) 22.but also a two dimensional top end wall 

16:and a two dimensional bottom end wall 10. 

[0065] Three dimensional bag 4^generally comprise a plurality, i.e., 

typically three or more, discrete panels. Often such bags are comprised of 

four panels, ie,rtop panel.frontsidepanel, back side panel and bottom 
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panel. .Each pane! is sealed to the edges of the adjacent panels in a water 

tight manner by a seam, Panels-are sealed together using methods known 

^H':#e^a'ft^uch-as:hfe^Binefgie.s; RF energies, sorii.es, other sealing energies,, 

adheswes.vor other conventional processes,: -It-Is- appreciated:that by altering. 

the.size and configuration of some or alfofpanels, bag 4 can-be :formed: 

having avariety of differentsizes and configurations. It is also-appreciated 

that: any- number of panels can :£e used to adjust the size and configuration of 

bag 4. 

[008.6] In stiil; other: embodiments, it is ̂ appreciated that .bag 4 can be 

formed:by lnitiaI!y exfeudingrorioiherwise^forming a polymeric sheet in the form 

of e continuous tube, In one-embodiment, the tube can simply be cutto length 

and each end seamed closed to form -a two-dimensional pillow style-bag.-in 

an alternative embodiment each end -can be-fdided like the end of paper;bag 

and then seamed closei so as to form athreedsrnension body. In still another 

embodiment,.. ̂ length of tube can be laid flat so as to form two opposing 

folded edges, fhe two folded edges are then inverted inward.so as to form a 

pleat-on ;each side, The. opposing vend of. the: tabe are then-seamed closed. 

Finally,.anvangied^seam is formed across each corner so as to form a three 

dimensional bag-when inflated. 

I0QS7] ff is appreeiatedibat the above techniques- can be mixed and 

matched witbvonecfrmorepolymericisheetsand thattherearevstill a variety of 

other ways.in which bag-4 can be formed having a two or three dimensional 

configuration. Such;:bags: and th6if;:mariufacture are well known and widely 

available. 
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[0068] It is -.appreciated that: bag 4'can .be manufactured to have 

virtually any desired size, shape, and configuration. For .example, bag 4 .can 

• be formed to hold 50 liters, 1:0.0 liters, 200 liters, or other.desired amounts. 

Although bag 4,:can have a substantially teoxshaped configuration, bag 4, as; 

depicted in the Figures, conforms to the configuration of the container 6 as it 

is filled with solution. In one-embodiment, , however, bag 4 can be specifically 

configured to be complementary or substantially complementary to the 

container 6. 

[0069] In:any embodiment, however, it is,desirable that.when bag 4 is 

received withinthe container © it is; uniformly supported'% floonand:side wsils 

of container 6. Having at least generally uniform support of bag 4 by container' 

& helps to:preclude failure ;of the bag 4 by hydraulic forces applied to the bag . 

4 when filled witto solution. 

[0070] Advice according to-the Invention cantemade. in many 

waysJri either a two -dimensional or.three -dimensional bag, one simply 

incorporates and al igns ieach-end oHhe vortex'breaking sheet with .a seam to-

be Armed and uses-the manufacturing effort of forming the seam such as by 

hea t or glueto attach th&end of the sheet into the seam of the bag. Other 

meanssach as-attaching the-ends :after bag formation may also be used 

hovfevertheyrare:not"as:convenientas:Jncluding1h:e sheet(s) during 

manufacture. 

[0071] One can atso-simpjy create a tab on the desired seams that 

®ctBnds jnto the:.space of the bag-and attach the vortex breaking sheet(s)! to 

the tabs isuch as. by welding, adhesives or mechanical fasteners such as 

rivets. 
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[0072] In use, the bag is:generally^retained -with a .holder or carrier 

such as a plastic or metal vat or tank. The bag may be inflated with some air 

or gas.;befere liquid is added if desired. . As the bag-is filled the sheet simply 

expands ;and conforms to the space with the movement of the bag. When the 

mixing device, :be ft:a-:bottoiTi mouhtwlop mount design,; is turned on, the 

:sheet:Occupies:at:least a:portion:of:the:space:in which a vortex is normally 

•formed thus disrupting its formation and allowing the mixerlo mix without a 

vortex. 

[0073] If needed., one can first make a: bag without the vortex 

breaking :sheet:anel determine where the-vortexfeferming, Then one can build 

;a bag with :the vortex breaking sheet(s) located at least partially within the 

zone:: of the: vortex so as: to disruptthe vortex formation for that type and size 

of bag, 

Example 

[0074] A single use mixer system, Mobius® mixer 100 system 

available from Miliipore Gorporation, was:used in this example. The bag-and 

the-vortex breaking sheet:.were;ma-a.evoT Par.eflex™ Slmi.a.vailable::from 

Wiflipore .Corporation, The mixer was a. Levitronix magnetic mixer with a 

plastic, impeller and magnetic element :.contatned within ifoeibag and a. . 

magnetic drive unit located outside the :bag below the. iiripeller. and coupled/to 

the.inipeljer by magnetic.forces to cause the impeller to rotate. 

[0075] Afirst (Control) bag was used with .no'yortex breaker. The 

motor was ruri atSBO revolutions per minute .(RPW) and a sustained vortex 

was formed :abov.e the .impeller blades . in about 3 seconds after starting the 

•motor.and..remained until the. motor power-was shut-off. 
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[0073] Asecanci •(Invention)'bag was modified by taking a sheetof 

Pttrefiex film approximately ten inches .in height and extending it across the 

width ofthe bag and heat sealing it. tothe inner seams formed on each.side of 

the bag. Three parallel raws"(horizontal) of two inch holes were made by a 

hand .punch to .the sheet. There were approximately'six holes per row. The 

motor was-wn at 5@Q iwoiutionsper minute;.(RPM) and no vortex was formed.' 

above theTmpeOer Blarfes. 
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Claims 

What we claim'.: 

f) AjciisposableimiMsr.c0m:prisirig.a plastic-bag:having a bottom, one or more 
side wails each having a lower portion attached to the bottom and a top 
connected an upper portion of the one or more side walls, the bag having an 
Internal volume.-defined by theihnensurfaces of the bottom, one or more side, 
wallsrand topi a disposabtemixing .element contained withinthe.internai 

volume of the bag and orte or more vortex breakers formed of Sheet of plastic 
material ̂ attached to a surface selected'from the.group consisting of the 
todttom, a side and the -top of the bag and extending to a: surface selected: 

from the group consisting ofthefcottomy a side and the topP'f-the:bag. 

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

to a second sicle- of the .bag. 

3) Ih&,mixerof Claim t wherein the sheet extends from a first side of the bag 
to ::a secondsideof the bag -and the sheetcohtains one©r:more:openifigs.in 

the sheet. 

4) The mixer oT' elaim 1 wherein the sheet .extends from the bottom-of the bag; 

to a side of the. bag. 

5) :The mixer of claim 1 wherein the sheet«xtends from the bottom of the bag 

to a side: of the hag and thesheetcontateone or more openings in the .sheet. 

8) the mixer of claim 1 whereinthe .sheet extends from the. bottom of the bag 

tothetoppf the tog. 

7) The::m!xer of claim 1 wherein the sheet extends from the bottom of the bag 

to the top ofthet>ag andthasheet contains one or more openings in the 

sheet. 
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8) The mixer df claim 1 wherein the- mixing'-element is. selected from .the-group 
consisting of magnetic sit bans, magnetically driven mixers and shaft driven 
mixers having the shaft-extending into the interior volume of the bag'form, a 

surface selected fromIhe -top and the bottom.. 

9) "The .mixer of claim 1 whereMhe mixing element is. driven by a 
.magneticatlydriver mixer located in the.bottom ofthe bag. 

to) A,disposable mixer comprising aplastic bag having a bottom, one or 
more substantially vertical sides each having /a lower,portion attached tothe 
bottom: and a top connected an upper-portion of the one or more vertical 

sides, the bag '.having, an internal volume defined fey the inner surfaces Ofthe 
bottom, one ormore :si,des 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-or more-vortex/breakers-formed.of sheet of plasticmaterial. 
•attached"to afirst side:surface-of the foagto a second /side surface of the bag. 

11) The mixer.:of. Giafm.1:Q'Whemin:the,::sheM.extends from the first side 
surface to the:sec0nd;:s!de:surface:in a:substaritially-horizontal manner. 

1-2)'The.msxer of claim 1©.wherein the sheefcextendsfrom the first side 
surface to'Jtleseconaisiclesurface along a diameter of a cross section .ofthe 

interiorvolume of thebag., 

13} Themixer^Qf 0 wherein 'the^heet;extends::fFOm:thefirst:side 
surface to the-second^ide^urfece along a diameter of a cross section of the 
interior volume of the,bag and the sheet contains one: or more openings. 

14) The.mixer of claim 10 wherein the::sheet:extends-from the firstside 
.surface to the. second side surtaee in a .substantiafly horizontal manner and 

the sheet contains ©rie ormore openings.. 
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15} The mixer of claim. 10 wherein there are two or more vertical sides and 
sheet-extends from tbefirst side surface-to-the. second side surface.in .a 
substantially horizontal manner and the sheet contains one or more,openings. 

16) The mixer of claim 1.0 wherein:-there are two or more vertical sides and the 
two or more vertical sides rare secured to- each other along a series of vertical 
seams,and wherein, the-sheet-is-secured to and extends from a seam of the 

first side^toa seam ofthe second&ide surface ina substantially horizontal 
mannerand the sheet contains one .or more, openings. 

17) The-mixer of claim 10 wherein the ,sheet extends at least: partially through 
the interior volume vertically, 

18) Ther-mixer of-claim 1.0 further comprising a-second sheet;extending 
between two shner surfaseS of^e veitieai'siderwallls) and wherein the second 

;shBet:is;at an angle to aplane ;of the first sheei defined as -the direction from 
:the:first.side:suilace;toihe-secorid side-surface ofthe bag. 

'19) Theraixer ©f claim ID-whereinihe-mixerpomprises .a:Stirring rod with one 

or more paddles .and the sheet has .an-opening formed in the sheettoallow 
the rod -to extend through the sheet 

20) The -mixer ST claim. 1 further comprising•••••a rigid support, container :for the 
•bag. 

21) The?mixer of. claim: 10 further comprising^ rigid sopporticQntainer-for the 

bag.. 
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