DI SPOSABLESANI TARYM XI NGAPPARATUSAND METHOD FI ELD OF
THE | NVENTI ON [ 0001] The invention pertains generally

W0 eoomioxieBy devi ces, and nore particul arly pertBECTES1006/034876
m xi ng devi ces having a closed m xi ng vessel and
rotating shaft inpellers. BACKGROUND OF THE | NVENTI ON
[0002] Rotating inpeller type m xing devices are in
wi de use in industry. For exanple, there are nany
types of m xing devices that generally utilize a
m xi n g
Tt er ol eREE SN TP AN PP R O N 0B
vessel s can be of any suitable shape i ncluding for
exanpl e cylindrical, oval, square, etc. A notor driven
i npel | er shaft ext endELD OFTHMAVENTIEN ?nd has pﬁddle
type inpeller adi al ly extendi ng therefrom so that
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appl i padtin® Biafiiinpgdidgdi ng, for exanple phar maceuti cal or
food operations, it is generally desirable for the
m xi ng device to be cleaned into a highly sterile
condition before
seal ed during ther
nat ter ' a: ﬁl@lﬂﬁ] R%tlx&qﬁlﬁaﬁr &B%ngfa%@éé are-m lRieQONGern is

articul a

P industry. For example, there are many types of mixing devices that generally

utilize a mixing vessel to hold the fluid and/or other mixing material, which is
to be mixed or agitated, The vesselé can be of any suitable shape, including
for example cylindrical, oval, square, etc. A motor driven impeller shaft
extends into the vessel and has paddle type impellers radially extending
therefrom so that when the shaft is rotated the impellers agitate and/or mix the
material inside the vessel.

[0003] In some applications, such as particularly sanitary applications
including, for example, pharmaceutical or food operations, it is generally
desirable for the mixing device to be cleaned into a highly sterile condition
before the material is added, and to be sealed during the mixing operation so
that the material does not become contaminated. This concern is particularly
heightened in the case of biological mixing reactions in the pharmaceutical and
biotechnology industries.

[0004] A frequently used type of known mixing device has a vessel

and some form of closure seal attachment via which the mixing shaft projects



hei ghtened in the case of biological mxing reactions
in the pharmaceutical and biotechnol ogy industries.

WO 0@0a3o6A frequently used type of known ni Xi ngPCIBEUS2D6/034876
has a vessel and sone formof closure seal attachnent
via which the mxing shaft projectsinto the vessel, In
order to clean this type of device thoroughly enough
for sone applications, it is necessary to disnantle
the seal and undergo a tinme consum ng and Iaborlﬁus ;
cl eani: I S [ ; eane
ot S Bk o e SNITRR, el O By ARG S
pl ace,som¢ aphcatibiishit &Giecbsnyia UBinbileSi soil MEdergh W fifnBer ,
this cleaning process generally needs to be carried
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for the operators to know'if they have satisfactori

per f orcmeed dutet thd stahicatpn WHBRAR mAGQdedierigloyated, Rgignd S a
need in the art for a mxing apparatus and nethod t hat
can prediiionel sieap; o Hhamical elegninglequipragnt fodepresent atghat site.
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provide a m xi ng apparatus and net hod that can provide
a hi ghly cl0e®sh Aocordihgly,itheee is ahexdridthe e o b @B NAppatatud

m xi n ite, while al so being convenient and practical
to usédn method that can provide a highly clean or sterile internal environment at a

mixing site, while also being convenient and practical to use.

SUMMARY OF THE INVENTION

[0006] Some embodiments of the invention provide a mixing
apparatus and method that can provide a highly clean or sterile internal
environment at a mixing site, while also being convenient and practical to use.

[0007] In accordance with one embodiment of the present invention, a
mixing apparatus, comprises an enclosed vessel having an input/output port
and a rotating impeller system mounted for rotation inside the vessel, and a
drive system completely external to the vessel and configured to drive the
impeller shaft from outside the vessel.

[0008] In accordance with another embodiment of the present invention, a
mixing apparatus, comprises an enclosed vessel having an input/output port and a

rotating impeller system mounted for rotation inside the vessel, and driving



[0007] In accordance with one enbo?inengogergzs -
sent invention, a m xing apparat us,
\N£;§WM$Ed1vessel havi ng an input/output port aPCI/ES2006/034876
rotating inpeller systemnounted for rotation inside
the vessel, and a drive systemconpletely external to
the vessel and configured to drive the inpeller shaft
fromoutside the vessel. [0008] In accordance with
anot her enbodi rent of the present invention, a mxing

appar ahdds cGRITREL %?t% &N §HE l/figsse? (iiorvc%s/g]l%: tgelp %@% éﬁ?nft from

i nput / out put ‘por a rotating
nnuntedm&wan@mat|on i nsi de the vessel, and
drivingmeans conpletely external to the vessel for
driving the inpeller shaft from outside the vesse

09] In rdance wi th anot her enbodi nent of the
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port and a rotating | sys em nou
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providing a conpletely seal éd vessel having an

i npel ientippunmethod niindng Dmateritl Adonprised HebviEPd &inqhéfely
seal ed L§5|de the vessel, adding a material to be
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driving the impeller shaft via a drive system disposed completely outside the
vessel to mix the material.

[0011] There has thus been outlined, rather broadly, certain embodiments
of the invention in order that the detailed description thereof herein may be better
understood, and in order that the present contribution to the art may be better
appreciated. There are, of course, additional embodiments of the invention that
will be described below and which will form the subject matter of the claims
appended hereto,

[0012] In this respect, before explaining at least one embodiment of the
invention in detail, it is to be understood that the invention is not limited in its
application to the details of construction and to the arrangements of the
components set forth in the following description or illustrated in the drawings.
The invention is capable of embodiments in addition to those described and of
being practiced and carried out in various ways. Also, it is to be understood that
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vessel to mx the material. [0011] There has thus been
outlined, rather broadly, certain enbodi nents of the
w0 pooesiedn in order that the detail ed descri ptPORUS2006/034876

t hereof herein maybe better understood, and in order

that the present contribution to the art may be better
appreci ated. There are, of course, additional

enbodi nents of the invention that will be described

bel ow and which will formthe subject matter of the
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set forth Ln . the fallow ng description or illustrated
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regarq.f t%s 1it % 8 t%h % As such, those skilled in
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basis for the designing of other structures, nethods
and systens for BREHNES@MDNQETHEWW poses of
the present invention. is inportant, therefore,
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[0015] FIG. 2 is a detailed cross-sectional view of the top of the apparatus
of FIG. 1.

[0016] FIG. 3 is a further magnified detailed view of the top of the
apparatus shown in FIG. 1,

[0017] FIG. 4 is a view corresponding to FIG. 3, but illustrating the

apparatus with a motor drive system removed from the top thereof.

DETAILED DESCRIPTION

[0018] Some embodiments of the invention provide a mixing
apparatus and method that can provide a highly clean or sterile internal
environment at a mixing site, while also being convenient and practical to use,
Preferred embodiments of the invention will now be described with reference

to the drawing figures in which like reference numerals refer to like parts

throughout,



fromthe spirit and scope of the present invention.
BRI EF DESCRI PTION OF THE DRAWNGS [0014] FIG 1 is a
WGe@a/08est avay | ayout view of a m Xing appar at RGI/US2006/034876
according to a preferred enmbodi nent of the invention.
[0015] FIG 2 is a detailed cross-sectional view of
the top of the apparatus of FIG 1. [0016] FIG 3 is a
further magnified detailed view of the top of the
apparatus shown in FIG 1.b [00|1I7] FIG 4 Ifha Vi ew
correspondj Fl, 3, but.illustratin he
appar altO us (&Bﬁ%%g(}‘r}dﬁbgfratasﬁW’&l%ﬂgﬁaéarﬂsrlgrf]ﬁ%@t?nfll‘@ﬁﬁt he
top t . T : 0
embodt et e BT R DR T T B BG Rendf TRe vessl 12

appar #us dasanglinteicdl eide whial4 CRWeRAYE Bl 4 upped Bhd/1 8¢ ITaan
or sterile internal environnent at a m xing site,

whi | e vessd d2 pleg bry acdeme dhiseariated ebroyrithas iwdlbbe ctesrrib@?eig more
Pr ef err nmbadi nent.s ,of the.inyention will now be
descr F%%gb%’%h o Fur A dBy P50 PadeR FhinPrsg GF kO fept

whi chidite \fe%teleﬂeﬂ@lﬁdiﬁ’éji@%fcﬁlﬁll [ £fQlndQ 6lah& s RA eSnade
t hroughout . [0019] FIG 1 illustrates a m xI Ag

appar af arg stiGplewhiterial, but & doche Ins@ndee tSEhrefdble Wt € Be hdlded
generally cylindrical with two closed ends. The vessel
12 t hifemipdistic wgipgahdri cal side wall 14 a | ower end 16

and an up %620? [&g islaseécri{)rgéem more detail below, one benefit of some
embodiments of the invention is that the vessel 12 can be made disposable. In
such instances, the vessel can be sterilized at the place of manufacture, than
can be transported to the location where it is utilized for mixing. During such
transport the inside of the vessel 12 remains sterile and thus at the site of use
for mixing there is no need to sterilize the vessel 12 before use. Rather, the
vessel 12 can simply be filled with the material to be mixed via a sanitary
input/output valve 22, and after mixing has occurred and the vessel 12 is
emptied, again via the input/outpﬁt valve 22, the vessel 12 can be disposed of
and a different vessel 12 used the next time. The sterile input/output valve 22
is of a type known in the art.

[0021] The vessel 12 maybe provided with a plurality of inwardly
radial-protruding baffles 24 spaced around the internal circumference of the
vessel wall 14, The baffles 24 may be separate components or may be molded
in the same molding process as that used to mold the vessel 12. The vessel 12
may also have attached thereto or molded therein one or more different types
of sensor elements 26 as are known in the art. The sensor elements may

include temperature, pressure, and/or oxygen sensors for the appropriate
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vessel 12 also has a donme 20 associated therewith as
will be described in nore detail below The vessel 14
woreap7abweel | ncl ude a nol ded in base or set of fREL/UIDN6/034876
The vessel 12, including its sidewall 14 and ends 16
and 18, can be made of any suitable material, but in
sone instances it is preferable that it be nolded from
a plastic material, [0020] As is described in nore
detail below, one benefit of sonme enbodi nents of the
| nvenpifmpation. t hat the vessel 12 can be nade
di sposabl e. In such instances, the vessel can be
sterilized at the place of manufacture, than can be
transported to the |ocation where it is utilized for
m xi ng. During such transport the inside of the vessel
12 remains sterile and thus at the site of use for
m xing there is no need to sterilize the vessel 12
bef ore use. Rather, the vessel 12 can sinply be filled
with the material to be mxed via a sanitary
i nput/out put valve 22, and after m xi ng has occurred
and the vessel 12 is enptied, again via the
i nput/ out put val ve 22, the vessel 12 can be di sposed
of and a different vessel 12 used the next tinme. The
sterile input/output valve 22 is of a type known in
the art. [0021] The vessel 12 naybe provided with a
plurality of inwardly radial -protruding baffles 24
spaced around the internal circunference of the vesse
wall 14. The baffles 24 may be separate conponents or
may be nol ded



in the sane nol ding process as that used to nold the
vessel 12. The vessel 12 may al so have attached

wao b@resw3or nol ded therein one or nore differ ePCT/UYIOG034876
of sensor elenments 26 as are known in the art. The
sensor elenents may include tenperature, pressure,
and/ or oxygen sensors for the . .
appropri ateapplication.[0022] A donme 20, which is a
separately manufactured piece that is attached to the

| 12
Lo chose. whtA T e HBFhiSeTaE UmByBATAG PYor Rt ne
top ofauthdied ¥eEIRIIAED st S%P{%?ls%xgougt% [OQH%\%BSCP% c ogeS

and ot her structure whic escri In ot

det ai Iwheekauld otheroisele art @pemitg DAt theadp dfRekdselr12S ras &on?eZ
whi ch has radi ally extending therefroma suitable
nunmber208rquadidenriies a@éptheAStﬂﬁ@lfPe\t’hldl witlibe deseyiztl émetB2 as

il n _nore det royi ded so
that CRalt RS ARG ee oPRo-Gos Bhet oo Yk i
ext er Rfehdindh @Vt Ges sxﬂ@aMQﬁuﬁmoﬁ&B&lfe%'zzlS )&%%Hétg
not or and control system 34 includes a not r|V|ng a
dri ve sypdteaf 32 B6vihbeldinmysedinsmore datdiliddwcopiovidbd @l temenrt S

that inter with the sensor(s) 26. Alternatively,
t he sé‘HB%IP Sg‘)‘ Seeariy It vro diomens extomelly rerviisd metos grrbeonirg

or co T

por 1 gt 6 e BERnd ARk SR ool ey gl
FI G Zhafil 38 afrd fzay dso ihdlude@BntReE 1686 hitdtterhdd %vltqmex%gr(sl%
includes a fitting 40 that is attached to the top e

of thab. nﬁltmvvmlseeelensp&s) ZS ey frit¢rfabangitd@hardiaghatic or

attache bei n oni cally wel ded, by adhesive
or ot K&t og%/qtu Fﬁt show).

[0023] The upper portion of the apparatus 10 is shown in more detail
in FIG. 2. InFIG. 2, it can be seen that the dome 20 includes a fitting 40 that
is attached to the top end of the molded vessel 18. The fitting 40 may be
attached by being ultrasonically welded, by adhesive or other attachment
means. The fitting 40 may be of any suitable material, including plastic or
metal. The fitting 40 supports lower bearings 42 and upper bearings 44, which
support the impeller shaft 32 for rotation. These bearings 42 and 44 may be
any suitable type of bearing including metal bearings or plastic bearings, but
since they may come in contact with the fluid to be mixed are preferable
selected to be dry running bearings.

[0024] At the top of the shaft 32 a plurality of impeller shaft magnets
46 are provided to face outwardly from the shaft. The magnets 46 may sit
within respective grooves or channels and can be counter-sunk into the top of

the shaft 32, Since these magnets may also come in contact with some of the
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nmeans. The fitting 40 may be of any suitable material,
including plastic or metal. The fitting 40 supports

WO owel3tserr i ngs 42 and upper bearings 44, whi CPCEURII06/034876
the inpeller shaft 32 for rotation. These bearings 42
and 44 may be any suitable type of bearing including
nmet al bearings or plastic bearings, but since they nmay
come in contact with the fluid to be mxed are
preferable selected to be dry running bearlngs. [ 0024]

At th pl ura el |l er
shaf t ‘%nnaté%}%é?é;ng&g&gcﬁ 21% R (1)0\:?;L |% HP%GHF :E%fY %ﬁlﬁw e IAEREN
t he sh@friay bEbeatddBAMRLS sUAHEL1EBYALRY hatdfhal, RhdmE Eﬁ %?st%\éﬁn
grooves or channels and can be count er-sun nto the

t op ofbetnirde Snshfntith3i® cirBimicendehvd the shvigrek SaiPigjead oavaedyTe
in contact_wth of thematerial being m xed, the
regi orf°Bf Thedor ?I%]éq ifagplles fhaft 82 gluging thegnaghess 4fesitnaside afb

may bqhé?d%%%g élYX't bR t%gfle t?b&ec ecﬁt?{lg']ﬂ)? TR, Gle't ) gra2nd

t he magnets can be nm

Cci r cunhaft BNGe spih frédheinSfaditheiRmebo. ”RM/llplEeOJpﬁl‘E& deﬁlm%edl y
some. The top of the inpeller shaft 32 inclu |ng

magnett@ ¥@! B, figing 4 janiedonfe 20 hegetiomeo 2@ ahkadlosus tm1|:n>tse d
to the t the fitting 40. Thus, the top of the
sgaf t %‘fig%%}i‘ bsing ixpdand %teﬁ%‘f‘ ffem gpy "(OH@%H‘%}I 20 | t
will be apgﬁ@ﬂ It gtk mtco{xtg)g sy 198 111be]1§0u1{ted oo 40,

and done 20 together provi AR enclosuré to enc ose

t he matiging adsenidy mgwm Wayonca b cler £ B lidek ot @IFodidY surface
contam_nation. [0025] The notor and control system 34

can b&~ ¥ ffngdo. oﬁhedvarq@ét hﬁqcqutrig heshositigh thatisOpnorta dalv?
bay on %tog‘fﬁﬁa% % rotgt%onalwya nven lI)y tﬁéc’ mgtrclg aond Qse ro'coolr'I LS efc’s%% ace

inwardly facing from the drive rotor 54. The rotor magnets 56 are spaced

outwardly from the dome 20 and are not in contact therewith, but are sufficient
to create a magnetic field so that rotation of the rotor 54 magneti¢ally drives
the shaft 32 via magnetic coupling of the rotor magnets 56 with the shaft
magnets 46,

[0026] FIG. 3 shows these components in more detail, and FIG. 4
illustrates the top of the vessel, the fitting, and the dome with the motor drive
assembly removed. The operation of the apparatus will now be described in
further detail.

[0027] In one preferred method of utilizing the mixing device 10, a
disposable mixing enclosure is manufactured by molding or otherwise forming
or assembling the vessel 14, including baffles 24 and/or sensors 26 as desired,
and ultrasonically welding or otherwise attaching to an opening at the top of

the vessel 14 a closure including for example a fitting 40 and a dome 20. The
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of the fitting 40. The bayonet bracket 52 has bearings
that support a drive rotor 54 that is rotationally
wa@leoovesoehy t he notor and has rotor nai nets 56 PCIVEHSZHDE034876

facing fromthe drive rotor 54. The rotor magnets 56

ars spaced outwardly fromthe dome 20 and are not in
contact therewith, bul are sufficient to create a
magnetic field so that rotation of the rotor 54 _
magneti ally drives the shaft 32 via magnetic coupling

h ' ' f nets ,46.
D0000) H cat SiAiIeh® 2 ogthd thddseus 18dr oINS Sl

and Fim@ovide fotatiorsd supparsfot ieimpelfer stiafiBhes ¥a5&HhagndtdVes for
fitting, and the donme with the nmotor drive a§senbly_
r emov BAENSHFSTIY g O the grp<ler Slflﬁgzap@%lo 27¢raz}eg®garz]mé# glﬁ}gseédrdrngade
[ I ynf r. detail.,. .
et hod et CEbAERE e ping 6] tagmensconte povebive
M Xi NGngaslrabddRehih s ARG R 0BG A A rough o
ot herw se form ng or assenbling the vesse ;
i ncl udieniy ibpl/bhtdstiRA2 doveied SoneeM&® iSthe Ges@$ 141684 418KL paftfld

' | di or otherwi se attaching to an
open HE e TR Eape PG sLHSSemled et Gcied o th il

inClquﬂ%%EHBnﬁ%?ﬂg%%igigittin 40 and a done 20. TheW

fixture and/ o ne e?Bﬁ ‘her encl ose the top of

t he vesselmoandhﬂk&&s&ﬁﬁ%&ﬂﬁm&ngE%Q%ﬁgnéggﬁgﬁ&ﬂﬁ%$%9n

i npel l er shaft 32 as well as magnets Or rmgne

dri vi BEpeess, thhittingRiedah be cloted fuid B2 thé sl OF WiIgbm&Qt Or 54

di s poigrgﬁcgﬂ)tl geiagg during transport to the mixing site location. At the mixing
site location, the vessel 12 can be filled through the sterile input/output valve
22, and after filling the valve 22 can be closed and a mixing process can be
performed. If the vessel 12 has sensors 26, the sensors 26 are connected to
communicate with an external control mechanism, and the magnetic motor
drive arrangement 34 is installed over top of the dome 20 to drive the impeller
shaft 32. Mixing can then be ﬁerformed as desired. Subsequent to the mixing
process, the vessel 12 can be emptied via the input/output port 22, and
thereafter can be disposed of, or if desired can be put through a cleaning cycle
for reuse.

[0029] In some embodiments, the entire assembly 10 including the

vessel 12, dome 20, impeller shaft 32, and fitting 40 as well as bearings 42 and

44 can be sold as a sterile unit, and after mixing this entire assembly can be

discarded. The motor and control system 34 can be a fairly permanent

reusable arrangement.



the dome 20. Once manufactured, this encl osed _

arrangenent can be cleaned to any desired degree via
wGa@ans@mad/ or chemical sterilization applied tPCDUSV0E034876

sterile input/out fitting 22 | ocated sonewhere in the

vessel 14. O all the parts can be cl eaned before

assenbly, and then assenbled and attached into the

final configuration for exanple in a clean room

[0028] Once this sterile appara]tc us 10 hg; beenbthrough

the sterili Ion. process. the fitting can.

cl osed and [@géx]/ \?%né) Bﬁ/e& 9 g’lme'fﬁ O@M 1P“%ﬂb%¥?¥‘4?§ Frgafri %&ﬁwes

seal edind@EtiBbeytig d%@i@ﬁ)ﬁfdtapﬁlféaﬁdﬂ?Fmeﬁngﬁe, Fhdrit Is %ﬁg;iafe&]that
At the mxing site |ocation, the vessel 12 can De

fill edhe énticughset dnd impedied sheft byspontvin be PigfosetedffterdAe uNet
after filling the valve 22 can be closed and a m xi ng

pr oces¥ca fFrpbsehdhangmppilpr shaft hepringy sasby selepted ahichemitidres

ted, t icate wth
an ext SPASE IS AL B GANTEY SEt S BRHGHER Bl b
drive apénsigGaR blaridek thet atetRbidlel @ Q%GEr (501 B Hh1By ﬁ{glge

20 to drive the inpeller shaft 32. MXing can then
per f oraeles Hurthgo sineeghk veSelsetuentle herchingealiexiithg single drive

[, 12, be . tied via the | )
ol e YT meosia b A Gaad peion e e s
f, i i t. . C
Por 1ot iRyl ez RSPk Qe L ERY Ml el &

as s enblesselt OTHus aheidistignt heinipeises edn bl electta R cdQin dppRAKBT

shaft 32, and fitting 40 as well as bearings 42 and
and easily interchanged.” Also, even if the vessels are to be cleaned on site or

returned to a facility for cleaning, down time is reduced because almost
immediately after a vessel is removed, a new vessel can be put into service using
the same drive and control system. Another benefit of disposable embodiments is
that after the material has been mixed and removed, the input/output valve 22 can
be closed and any biologically sensitive material is retailed or heretically sealed
inside the vessel. The vessel can be transported to a disposal location where, via
incineration or other method, the biologically sensitive material will be safely
disposed of. This may be a desirable way of handling biologically sensitive
material as compared to trying to clean out a permanent reusable mixer.

[0031] The many features and advantages of the invention are apparent
from the detailed specification, and thus, it is intended by the appended claims to
cover all such features and advantages of the invention which fall within the true
spirit and scope of the invention. Further, since numerous modifications and
variations will readily occur to those skilled in the art, it is not desired to limit the
invention to the exact construction and operation illustrated and described, and
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44 can be sold as a sterile unit, and after m xing

this entire assenbly can be di scarded. The notor and
w@onosle3syst em 34 can be a fairly permanent reCUEERI086/034876

arrangenent. [ 0030] Various enbodi nents of the

i nvention provide certain advantages and flexibility

in design and application. For exanple, where it is

anticipated that the entire vessel and inpeller shaft

systemw || be disposed of after one use, or only a

few uses, ..then. i | | er..shaft bearings can be sel ected
whi ch a?/ﬁ"ﬂmggye 5&%&‘3@@? e G%CF VBlgRS Y b@Fﬁsgﬂea top @{ijng
cycl egyi@hdnd RERSrRRANAGS, My be | ess expensive than
bearings that are designed for a |onger useful life

havi ng nore cycles. Further, since the vessels can be
made i nterchangeable with a single drive and centra
system it is possible for a mxing |ocation site to
have a single drive and control system and yet be able
to interchange different sizes or other types of
vessels. Thus, the vessel and its inpeller can be
selected for certain applications and easily

i nterchanged. Also, even if the vessels are to be

cl eaned on site or returned to a facility for

cl eaning, down tine is reduced because al nost

i mredi ately after a vessel is renoved, a new vesse
can be put into service using the sane drive and
control system Another benefit of disposable

enbodi nents is that after the material has been m xed
and renoved, the input/output valve 22 can be cl osed
and any biologically sensitive material is retailed or
heretically seal ed inside the vessel. The vessel can
be transported to a disposal |ocation where, via
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incineration or other nethod, the biologically
sensitive material will be safely disposed of. This
worey7i0s06a1 desi rabl e way of handl i ng bi ol ogi cal PET/US2006/034876
sensitive material as conpared to trying to clean out
a permanent reusable m xer. [0031] The many features
and advantages of the invention are apparent fromthe
detail ed specification, and thus, it is intended by
t he appended clains to cover all such features and
advantggfs fimtde i nvention which fall within the true
spirit and scope of the invention. Further, since
nurrer qus np@ﬁ&ﬁ@@ﬁhgmgﬂgggﬁgﬁiiations will readily
occur to those skilled in'the art, it is not desired
to limt theerclwentsserhating irhiepuisapit ponasd 4 teitihOmpsns
operation illustrated and described, andaccordingly,
al | sEVEmhPeuNgier fotaien wpide thavesediandal ent s maybe
resorted tg. Ing wi.thin. the scope of the
i nventi on. g\ﬂ%te%&%éné ?Oe{? prlreé%y ?Xstf?ma‘i o tﬁ\e ﬁqs???ﬂjl copfisred Qs
conpr idsivét@e indstleNGAPSEH oMf&SE®E vAdyi Ng an i nput/ out put
port and a rotating inpeller system nounted for
rotation inside the vessel; and a drive system
compl gtely _external to . the vessel and configured to
dr i ve%t he THFFRPHEps %fﬁgﬂne Livhsieinohit weserblurther compses radiplly
The apRardl beeingbh@en 1, wherein the vessel further
conprises radiall’y 1nwardly extending baffles. 3. The
apparatus of claim11, wherein vessel further conprises

instrunmentation nounted inside the vessel.
3 ¢ apparatus of claim 1, wherein vessel further comprises

instrumentation mounted inside the vessel.

4. The apparatus of claim 1, wherein the vessel comprises:

a molded plastic body having an opening;

a fixture mounted to the opening that supports bearings to support the

impeller shaft, and

a dome mounted to the fixture and surrounding an end of the impeller

shaft.

5. The apparatus of claim 4, further comprising magnets mounted to the

end of the impeller shaft.

6. The apparatus of claim 4, wherein the fixture and dome are attached to

the vessel by ultrasonic welding.

12



4 . The apparatus of claim1, wherein the vesse
conprises: a nolded plastic body having an opening; a
wo poovas@3nount ed to the opening that supports PEHDS006034876
to support the inpeller shaft; and a done nounted to
the fixture and surrounding an end of the inpeller
shaft. 5 . The apparatus of claim4, further
conpri sing magnets nmounted to the end of the inpeller
shaft. 6. The apparatus of claim4, wherein the
fixture and done are attached to the vessel by
ul tradoni & RRB&“WH&&F%PS’ AR Ry apparat us, conpri sing:
an en?'OS%QeMﬁ§§§%mQ§MhH&aﬂﬂmm%ﬁﬁkfﬂﬂﬁﬁwﬁnﬁﬁhgha&ﬂma
rotating inpeller systemnounted for rotation’inside
t he vesierinouatad fod edtation gnsive srsecenpldet el y external to
.the vessel for driving the inpeller shaft from outside
t he vesseldrivigg means copplatelyeyigmalito g ypsisl for diiwiag dieimpailer
vesse| rt her.caonprises radially inwardly extending
bafflg§£%6m1$sgegﬁﬁg¥§tus of claim7, wherein vesse
further conprises instrunentation nounted inside the
vessel . 10. The apparatus of claim7, wherein the
vesses. corifhe pgestus of claim 7, wherein the vessel further comprises radially

inwardly extending baffles.

9. The apparatus of claim 7, wherein vessel further comprises

instrumentation mounted inside the vessel.

10.  The apparatus of claim 7, wherein the vessel comprises:

a molded plastic body having an opening;

a fixture mounted to the opening that supports bearings to support
shaft; and

a dome mounting to the fixture surrounding an end of the shaft.

11.  The apparatus of claim 10 further comprising magnets mounted to the
end of the shaft.

12, The apparatus of claim 10, wherein the fixture and dome are attached

to the vessel by ultrasonic welding.
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a nol ded pl astic body having an opening; a fixture

mounted to the opening that supports bearings to
waappostec3shaft; and a done nmounting to the fi XPCF/ES2006/034876

surroundi ng an end of the shaft. 11. The apparatus of

claim10 further conprising magnets nounted to the end

of the shaft. 12. The apparatus of claim 10, wherein

the fixture and donme are attached to the vessel by

ul trasoni ¢ wel ding.13. A m xing nethod, conprising:

provi ding an encl osed vessel having an input/output

port 1dnd & misngmetigd,coprisng syst em nounted for

rotation inside the vessel. and drivjng t Is

Shaft | mpBRTEREat PRl U5 of Thitolhulrdf af g Aldhe

ext erifﬁgén& %s D6 0E8E Bk rdMdHdn GRME kaweRe: 4@ drive the

i npel l er shaft from outside the vessel, 14. The net hod

of cl ai m #8vingdheroiting $Hag inneedlemising @ dtivesystero npnpleiels

radially inwardly extending baffles. 15. Thg nethgd of

cl ai rAdEmal Ak e 6 STUEUE fordies e BRstiprshaft from outside

instrﬁgyn&?tion nount ed i nside the vessel. 16. The

net hod® 6f ¢l ai m 13, wherein the vessel conprises: a
nol ded pl astic body having an openi ng;

14, The method of claim 13, wherein the vessel further comprises radially

inwardly extending baffles.

15.  The method of claim 13, wherein vessel further comprises

instrumentation mounted inside the vessel.

16.  The method of claim 13, wherein the vessel comprises:
a molded plastic body having an opening;
a fixture mounted to the opening that supports bearings to support the

impeller shaft; and

a dome mounted to the fixture and surrounding an end of the impeller

shaft.

17.  The method of claim 16 further comprising magnets mounted to the

end of the shaft.
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a fixture nounted to the opening that supports

bearings to support the inpeller shaft; and a done
worwina3t o the fixture and surroundi ng an endP@f/US1966/034876

i mpel l er shaft. 17. The method of claim 16 further

conprising nmagnets nounted to the end of the shaft. 18.

A nmethod of mxing a material, conprising; providing a

conpl etely seal ed vessel having an inpeller nounted

inside for rotation and conpletely seal ed inside the

vessel ; addln a material to be mxed inside the
vessép: @eﬁpﬁﬁ?fl?‘}ﬁll’tgﬂénalt%le?qr@m%‘&aft via a drive

systen1d|s Q I

the. mat erfarangcoupRuth Salks S hilfog iy REup e
CONP Ik $htRShntah@ cSthRRe1P el Bidt the argel! h e vessel prior to
adding the material 20. The net hod of claim 18,

further coiipgiasiatgialthée mixepinsifle the sesaalidindg of t he

vessel after mxjn
driving the 1mpg11er shaft via a drive system disposed completely

outside the vessel to mix the material.

19.  The method of claim 18, further comprising the step of sterilizing the

vessel prior to adding the material.

20.  The method of claim 18, further comprising the step of discarding of

the vessel after mixing.
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