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I NVENTION (1) Field of the Invention [0001] The
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(2) Description of the Related Art [0002] In the
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oxy@%# %H’d;end Food Sci. Technol. 10: 107 10 (1999) These healt’h
benefits may include inhibition of bacterial pathogens, reduction of colon
cancer risk, stimulation of immune response, and reduction of serum
cholesterol levels. In many situations, probiotics are incorporated into
nutritional supplements, children's enteral products, and infant formulas.
[0004] Probiotics are adversely affected by four elements: light, heat,
oxygen and moisture. Probiotic stability is achieved by minimizing these
four elements during production and storage, inciuding during the time that
the probiotics are being incorporated into the nutritional or food products.
Thus, mixing and drying methods for materials containing probiotics or
other similar materials should attempt to eliminate light, heat, oxygen, and
moisture.
[0005] Generally speaking, the mixing of materials can be
accomplished in many ways. As examples, a continuous mixer or a batch

mixer may be utilized. A continuocus mixer is a process line vessel that is
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utilized. A continuous mxer is a process |ine vessel

t hapJepiE90136 continuously fed the correct
proportion of ingredients. The ingredients are quickly
m xed, agitated, and discharged to the next piece of
equi pnent in the process. A batch mxer is a
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t hevéﬁsbl tA ﬂﬂv@m@tcﬁﬂﬁi oftéMmounted on the top of the vessel and is
linked to an orbital arm inside the vessel's top. A cantilevered screw is
mounted onto the orbital arm. The cantilevered screw allows near-
complete discharge of the vessel contents after mixing. The screw can
also be supported at the bottom of the vessel for large batches or viscous
materials.
[0008] In operation, the drive motor moves the orbiting arm and, in
turn, the screw around the vessel’s inner wall. As the screw orbits the
vessel, the screw also rotates, directing material upward.
[0009] The various movements of the materials inside the conical
screw blender each contribute to its mixing effectiveness. Firstly, the
screw revolves around the blender's own axis and pushes the material
upward. Secondly, the orbiting arm causes the materiais to be mixed in a
circular motion. Lastly, the materiai that has been pushed upward by the
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turn, the screw around the vessel's inner wall. As the
screw orbits the vessel, the screw al so rot at es,

novenents of the materials inside the conical screw
bl epglgrnpgagh contribute to its mxing effectiveness.
Firstly, the screw revol ves around the bl ender's own
axi s and pushes the material upward. Secondly, the
orbiting armcauses the materials to be mxed in a
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however, are i nherentlr‘\{| ensive to gro u dodperate

andadaptations such as vacuurn pumps or hot-air iniets can be' added to a
conical mixer in order to make it function as a drying apparatus. Vacuum
pumps, however, are inherently expensive to produce, operate, and
maintain and it is often difficult to control the product temperature in a
vacuum dryer. Vacuum dryers also require a long time period to bring
material to high degree of dryness and, thus, have not made conventional
conical blenders completely acceptable as drying apparatus. Similarly
disadvantageous, hot air-driven conical mixers can be detrimental to heat-
sensitive materials, such as probiotics.
[00013] The prior art does not provide a conical screw blender that
effectively reduces shear force and avoids the generation of friction and

heat in the materials being blended. Accordingly, it would be useful to
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maintain and it is often difficult to control the
product tenperature in a vacuumdryer. Vacuum dryers

W@bk@e/osssegliire a long tine period to bring nat ePCHIUS1007/073334

hi gh degree of dryness and, thus, have not nade
conypipph9sel conical bl enders conpletely acceptable as
dryi ng apparatus. Simlarly di sadvant ageous, hot
air-driven conical mxers can be detrinmental to

heat sensitive materials, such as probiotics. [00013]
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I nventi on, BRIEF DESCRIPTION OF THE DRAWINGS
[00017] For a more complete understanding of the present invention,

reference is now made to the following descriptions taken in conjunction
with the accompanying drawings.

[00018] Figure 1 illustrates a cutaway view of an embodiment of the
conical screw blender wherein the screw is cantilevered.

[00019] Figure 1a illustrates a cutaway view of an embodiment of the
conical screw biender wherein the screw is supported at the base of the
vessel.

[00020] Figure 2 illustrates a cutaway view of an embodiment of the
conical screw blender wherein the screw is connected directly to the drive

mechanism and is positioned vertically within the vessel.
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enbodi nent of the conical screw bl ender wherein the
scr gypgp16@ntil evered. [00019] Figure la illustrates a
cutaway view of an enbodi nent of the conical screw

bl ender wherein the screw is supported at the base of

the vessel. [00020] Figure 2 illustrates a cutaway
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wherein the screw s connected directly to the drive
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ski detailed des?cnptlon It is to be understood by one of ordinary skill in the
art that the present discussion is a description of exemplary embodiments
only, and is not intended as limiting the broader aspects of the present
invention. '

[00025] The presentinvention relates, in an embodiment, to a conical
screw blender as described herein. The conical screw blender of the
present invention can be useful in the mixing or drying of materials while
limiting the introduction of light, heat, oxygen, or moisture into the drying or
mixing process. The invention may be particularly effective in mixing or
drying heat-sensitive materials, such as probiotics.

[00026] The presentinvention is particularly effective due to the
injection of a purging agent into the vessel during processing. Even
limited exposure to oxygen may degrade various components of food,



art that the present discussion is a description of
exenpl ary enbodi nents only, and is not intended as

woO 20uB0UsTE8 t he broader aspects of the present iPWBEOS100TI073334

10

15

20

25

30

[ 00025] The present invention relates, in an
enmbqglipmentg to a conical screw bl ender as descri bed
herein. The conical screw bl ender of the present

i nvention can be useful in the m xing or drying of
materials while limting the introduction of |ight,
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i Gods
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a t . .
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ey S Aot s BRI T Sl HiaRL RS
may prdsent idgent®@iid at least two gas injection lines. In some
embodiments, three gas injection lines are utilized.
[00029] In an embodiment, the multiple gas injection lines may be
located at various heights within the vessel. In this embodiment, one gas
injection line could be located at the base of the vessel, a second gas
injection line located at a position which is about 1/6 of the height of the
vessel, measured from the base of the vessel, and a third gas injection
line located at a position which is about 1/3 of the height of the vessel,
measured from the base of the vessel.
[00039] In another embodiment, the multiple gas injection lines are
located at varying positions about the circumference of the blender. Ina
particular embodiment, the gas injection lines are located equidistant from

one another.
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[ 00028] The purging agent is injected into the conical
bl ender of the present invention via at |east two gas

injection lines are utilized. [00029] In an
enbfigmerts the multiple gas injection [ines may be

| ocated at various heights within the vessel. In this
enbodi ment, one gas injection line could be | ocated at
t he base of the vessel, a second gas injection |ine
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blender having only one gas injection line, the gas injection line provides
an initial thrust of the materiais upward, but the particles must then
depend on the action of the screw to propagate them further upward. In
contrast, the present invention is able to move the materials upward via
the combined actions of the screw and the multiple gas injection lines.
[00034] Secondly, the use of multiple gas injection lines reduces high
packing stresses and shear stresses on the materials. Generally, the
force of gravity within the blender forces materials downward and packs
them together, causing stress which can damage viable microorganisms
or other sensitive materials. Placing multiple gas injection lines at varying
heights and positions about the circumference of the blender reduces

packing and shear stresses.
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addi ti onal novenent dinension, which aids in mxing
and drying. [00033] Because the ingredients are being

i kel i hood that each particle in the vessel is
repgaEedlys contacted by the purging agent, thereby
nore effectively decreasing the noisture content of
the particles. For exanple, in a blender having only
one gas injection line, the gas injection |line
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i Nty gebprgedindlonfe embodiments, the purging agent may be introduced at
a rate of about 5 SCFM.
[00039] In an embodiment of the invention, the blender is not
completely sealed and pressurized but is at normal atmospheric air
pressure. As the purging agent enters the blender, it replaces and
discharges the oxygen within the blender.
[00040] In some known conventional mixers, a porous plate is utilized
between the vessel and the gas inlet to diffuse the air stream entering the
mixer. Because the air stream is diffused, a spouted bed cannot form in
the mixer. This decreases the efficiency of the mixing and drying process.
In the present invention, the gas inlets or injection lines can be non-
diffuse, meaning no porous plate is present between the injection line and
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rate which is sufficient to nove the bl ending nmateri al
upward and forma | ocal spouting bed notion. Spouted

contactors and find many applications in the chem cal
andphiepghesi cal i ndustry. In spouted bed systens, a
gas is introduced in the formof a jet and causes the
particles to circulate in a uniform manner. [00038]
The purgi ng agent may be introduced at a rate of about

1t gheRh), 1ﬁn§5m&£ath€ g&d B 6t {ha6im Qﬁéut@@b@djs WiEkRMe N

ot her enbodi ment s, I ntroduction rate of purging

ageﬁesaﬁéwl%@g Bt f\'ﬂ@@ﬂ %mb@mmg of e h%@pnsatlmrmerlalﬁ some
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i nvéhereio rby etrhes;bg ¢heleassesinmgacikasbniihejaskgt carathed barfiled
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e TRl el Heclyn Sugh BT oRleME R BAEE g, I Bl e
andedibsdimﬂrg eanytjaeked kyigen indhehdricarhiee bdeah déor exhOME) te
| I | at
s T G ST RO B0k R e BRI T
di f foopaz) heR@ﬂafnr?ttb Wéﬁ@.ﬁé@ﬁhé‘@lehh@r 1006 the @m@mse t he
air streamis diffused, spout ed bed cannot_form

¢ helWMERtaN Comprseg @Yo GoRe-sbepeq vEsse) 102 THe OA %1
andy sy gt RARES Bdver 1011d48 DI 8RR inich 198 b Be 1M Binin

inlets or 1njection |ines can fuse, neani ng
no theranver p0ht & matepzlesidet 105ecances ochtediatjor bedrghe [biodem

and e vessel. This allows the gas inlet to
for%@é@ﬁ%ﬁ% @gds within the vessel, aiding the m xing

and[&llOlepg Atiritehmebiemriisa@09] whick caaﬂoeranalrsecr{aﬁ&@mmwn

b ted t th
ContaAnRad 1 AEPeRR o6 L AL dlobRE Ry PR I3t withi
Thethea@lssé| 10aN M&rerspleififallyl 8@ dbvenéchaaphi 260 m‘a@luem
such as refrigerant-cooled brine. In this enbadl nent,

anya”‘“t{@k%q t%ﬁ@\féﬁ"ﬁ”ﬂ" W the uppeipastion,eidhe vesyel d92nihe,

t he I p
coi ?dlj acE OOO 2 @%%'?’%Fﬁdﬁgg ﬁ@ﬁ? Ofo%qu?gzﬂ dtntr11qeﬂ“I A

bl esehond ﬂm ofthe prbitplrarge2d1 inay datdoonedenir & sersvazs,
|V STk Rith g9 RSt ARREH mbBRER tZrew) 383 (SR inFiE 1). In

other embodiments, the drive mechanism 200 may be connected directly
to the screw 203 (shown in Fig. 2). The screw 203 may have helical
blades 204. In an embodiment, the screw 203 may have a supporting
mechanism 206 connecting it to the bottom of the vessel 102 (shown in
Fig. 1a). The supporting mechanism 206 may be any mechanism that can
support the screw 203 by connecting the screw 203 to the base of the
vessel 102 and allowing the screw 203 to rotate about its axis and about
the circumference of the vessel 102.

[00044] In other embodiments, the vessel 102 may contain a screw 203
and a ribbon 205 (shown in Fig. 3). In this embodiment, the ribbon 205

may be connected to the drive mechanism 200. It may rotate about the
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102. [00043] A drive nechani sm 200, which can be any
mec RgypopgRgNowWn in the art to drive an orbital arm
screw, or ribbon, may be | ocated within the vesseM?2.
More specifically, the drive nechani sm 200 may be
anchored to the cover 101 or the upper portion of the
ves [ W to a
fi r??ﬂseoig?e ?C-Fg\ﬁ %?b%?g rm %ﬁnld@gﬁ%ngﬂﬂﬁﬁﬁ@? t he
or bidira¢nségm 201 nmay be connected to a screw 203,

ro I

CniSguaB] Paci@R w6 6Bk BfloctiThes 300 P e ine vessel
mechep |aamcaﬁﬁh;m=ty.=i hegimgragent iatb terietetidyofttioe vdmeisfwkvun
203 0 . The. N 20, h h I
o1 saeSegbodnent bitsamEiRtion e LR Ay Moy a
SupRRchédd JRVEaME mécmnmegtsongna,; bd Rchied HhEEUD
of the vessel 102 (shown in Fi g. la). The sup I%ortl ng

mec haishtsriwitivs theeyessel 1R/ i ambediment shewm instigpbrane
the gfrﬁe.f&.aﬂﬁn%s ISB&EB%II o 42613158 §¥¢s2PFo 2%% d8nass

vessel OWII‘I the screw 3 to rofate
abomjectlbs ling Icmamuatabmmthmwhlch iscalyeiug l Enefdhe heightof the

o2 iy A araracd o Rbaea FEPEeRR sz, paf  YRRERSs |

Fi ginjebtionlline ishleatedIaodlpmemlbn wihih is iabboi /2 @5 thealyeifgie of the

R g T L e

addirt fhanps nﬁ]bé(tidﬁgméﬁmldrdéh% |gtaTed 3t edhying %@l%ﬂis About the
| east two gas injection |ines 300 are connected to the

ves §esumfgrengs @f tevesspet@2.a purgi ng agent into the
| 1! f0daby Ofinka oﬂseéﬁlgé%ﬁlr%ts e SEURIRIBR PR Peorkdth ae

gas - 1 nj e tion | nes are ent di scussed
abovwechahiemghat prayeds trem Ifr'pneslomm withy thﬁamlatﬂflatse@"aﬁ

var lm‘? % &edrgﬁt\ﬁith\m fhléﬁ.@sgglel O\Qeqﬁ %he %%Qd'ﬂq?ﬁthg bl.ltterﬂy valve

errbo nt-'s
I oca;tleobtadi withia thagas @*fjecttime Imesseo néﬁcheanrmcsurfdceg&&S of

the vessel 102. The butterfly valve may prevent the ingress of materials

contained within the vessel. A butterfly valve is a flow control device, used
in this embodiment to make a gas start or stop flowing through the gas
injection lines 300.

[00047] The vessel 102 can be constructed from any material known in
the art to be able to withstand the processing conditions necessary for the
materials being mixed or dried. In an embodiment, the vessel 102
comprises steel. In this embodiment, the vessel 102 can comprise mild
steel or varying grades of stainless steel.

[00048] The gas injection lines 300 may be constructed any material
known in the art to be able to withstand the processing conditions
necessary for the materials being mixed or dried. In one embodiment, the

material can be rubber or a suitable polymer.
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injection line |located at a position which is about
1/6 of the height of the vessel 102, neasured fromthe

is located at a position which is about 1/3 of the
hei ghiegpfzghe vessel 102, neasured fromthe base of
the vessel 102. Also shown in Fig. 1, the gas
injection lines 300 can be | ocated at varying
positions about the circunference of the vessel 102.

[.00 N YR[LOWR cfém%dam@ ﬁeseﬁhﬁv&ﬁ%n' PeSehECT01 may
49

lin contain a nechani s hat prevents them from
cI o@gwargzowed and kariovatroatedbls rm by loadiee ihto thedvassel 102.

Vel VOV g TR petnBRbaBR LR €0, Y
neaaitémative) Medtefals heayeeliideal totthe vesses €02 liZhe maenal inlet

butterfly val ve may prevent the ingress of materials
conflfned within the vessel. A butterfly valve is a

floyg ! rofo ﬁ‘\ﬁié't&ﬁ're HRE procdddl %e%m@%é@ﬁhtshpzwgl%@d

gas st art or stop flow ng through the gas injection
| i nés a@tmate@ otﬁbad]uverﬁ@cb@@gr@l20902ascﬁ\¢nt§@0\@oﬁh§tqr@t:ﬁtl agm

fro gﬁtlﬁ[‘tdrﬁl orbROME éd?exk%ﬁ?l A durtdhBSe8RlIE | r#r%rw

stan t’he "processi ng con ons necessary
rmt d0balAs tlm@scrgwrﬂaamibmtrﬂrveeslel 1102, the Imhbaid:latmstzmwféhe

| ' | In thi
ve35ri8h SRTRENRSHALL AR oo Bbd R Y PRy
of fiAbiHl esatafle@etithil #1048 o u@aard.nj ection |ines

300 _nay be constructed any material known in the art

to IOUBAI e Toaiin 5 MANG MECHSRLSITAL 8P BrRSess. the
nec@é%é(’ftl&@ﬂ}lhé@@%@ﬁﬁgrthé# BeB F%!SQEIrliEdXé‘rFE Gﬁerféﬂ' ﬁﬁ'cmé ]

one terla can be rubber or
sau paiging aasng inde the)eseeHZ. OUBuGriows aghiens: ¢fdhe @mltm Yyrd
t .

er@éﬁi&eﬁ&ﬁ@%ﬁ?ﬂe ﬁ%%ﬁ%&ec(ﬁ?ﬂg é&&OWI{iﬁcérﬁE@}b% ted at

and us mat er e ves
102 varling hetyhds add positiond abdut ¢he bircundpleace df the vieseel 102,

£ 9884 35o et eSS PP et

To Dotibd Bieembirgy dAdtomgying eess, ddutionheal Mgremmham sm

200msal:t]grgjalisdmay be added to the vessel 102 via the material inlet 104.
[00052] Once the materials are sufficiently mixed and/or dried, the
material may be removed from the vessel 102 via the material outlet 103.
The drive mechanism 200 may continue to operate to assist in removing
the materials from the vessel 102. If desired, the gas injection lines 300
may also continue to inject a purging agent into the vessel 102 during the
material removal process.
[00053] As shown in Fig. 4, the present invention is also directed, in an
embodiment, to a conical screw blender assembly 700. The conical screw
blender assembly 700 may comprise a blender 100 as described above.
The assembly 700 may also comprise ball valves 301 located on each gas
injection line 300, near the entrance of the gas injection line 300 into the

vessel 102. The assembly 700 may also comprise a junction 302 that

1"
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be activated. The drive nmechani sm 200 may then nove
the orbital arm 201, which, in turn, orbits the screw

203 orbits the vessel 102, the helical blades 204 of

t he 063203 al so rotate about the axis of the screw
203, directing the material contained within the
vessel 201 upward. [00051] To aid in the m xing
process and initiate the drying process, the gas

i nj Eﬁrﬁcﬁ ﬂ’ﬁ? <§Jr Sct%Qm'é@)BObhﬁB PE SHAES MY | 7iad sﬁH@% Ingmay

opehe a purging agent into the vessél

Thebe @Dnmedatﬂt & oressofe repulator 400 #eyvmeater 680 .Aandignk 6ptw
203 i nes 300, which can be

I oc eﬂ:g' Cta??a\}rgsfg pbgi ﬁ%‘%ﬁs and positions about the

(of rcum‘ erence of t he vessddxafipfe 1t hen initiate and
pro the efficient mxi and drying of_the,. .

P ORRRRE T BBl s dleshe niRte Sh SR e & Bdpioti-
aﬁd bbmtamailg uffggut REHMERL STHY cavet eil' ﬂh_@h%sﬁ@i&ﬁ)d}&eﬁ%deg S?O 1000
t he vesse a the material inle
Onckd Pﬁ@“%’ﬂ“&eﬁé %0”‘5%5 bage wagiadred &Hex‘@és%ln%
dri gmpbiéht iRrediels JTRUtRMIGHPYONddBetde isted #eTatie.
Vi a the mater1tal outlet 103. The drive nechanism 200

may Tee NutraIEcaN® Bpwdelkase Sontadiagk anRRoXIBRAl A§ % Risture.
nat ‘i‘ébl%'{scf 'ﬁ@%’t'%@ i Fe%ﬁént},Qﬁ Nutfarfigeh@SPowhBrBass

i njection vaso continde to inject a

puf gi ng_aglmgredienty unite” vessel| 102 duPend001kg baseer i al

r emGoal Syup&xids, HD0053] As ghown in Fi g43.435 the

pr epaim Oleiw &t kon is al so dirlected, in amé&bodi nent,

t 0] RlogRed Y Starew i ender assenbly 700. 14Th43 coni cal

scl epchhigmiekgassenbly /00 nay conprise aziy ender 100

as 98§@j‘lll @d above. The assenply /700 may @lsso conpri se

ba| FighebeRSS FHbWePERI R 0N edch gas inj eckigpon Iine

30P0¢g, Rk PhESoHEE DRRLSE, é th gas Lnj ecthoiggl iNe 300
In Bof ég\uphee tq.‘k e assenply 70U Tay, SO
copplise NG 302—thatWMIEOOL36 ozt he gas
in Hgia%‘ﬂlHﬁld'.: |I'cd‘§a%u Hht-o—onrersthgtet+ine iz hts—stngte
| i pEAn GITAIS KOt o to-a priessure—rtegulSiar 460
| biReTe ChAde. K90 ¢ ank 600 which contai 8594 purgi ng
ag ' idg Light, kg 0118 ©
L-Carnitine, g 19.8
Sodium lodide, g 0.119

[00055] The vessel cover was then replaced and the drive mechanism
was activated. The gas injection lines were connected to a pressurized
nitrogen tank and nitrogen gas was injected into the vessel at a rate of
about 5 SCFM. Then, 175 kg of corn syrup solids was added to the
vessel while the drive mechanism and gas injection lines were in
operation. The corn syrup solids contained approximately 1.7% moisture.
After that, 240 kg of protein hydrolysate was added to the vessel via the
material inlet. The protein hydrolysate contained 2.1% moisture. After the
above ingredients were added to the blender, an amount of Lactobacillus

GG was added to the vessel in order to prepare a final mixture containing
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[00054] This exanple illustrates the m xing and drying
of a probioticcontaining infant forrmul a. The cover of

powder base was added to the vessel. The conponent

I nggaetheMes of Nutram gen(r) powder base are listed in
Table 1. The Nutram gen(r) powder base contai ned
approximately 2.0% noi sture. Table 1. Conponent

I ngredients of Nutram gen(r) Powder Base [00055] The

VeS byt 8oLk 1@B§Hgﬂgedlﬁ(ﬁp haeashradidnishferdblerica@enani sm

was activat ed | as_Injection |ines were connected
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t he [ ! el. . proteiln I O a C I ne

2. 16, or O thgrvater gl Was dereminssh ke SBolr B 3uded

t o fonesk] endeeferéfcedrEdin Bis peiiehaen, indksditgEavivasut
added_to the vessel in order to pr eparep%flnal

mi xinitaiope Al BRRATRAUPEBRIODS. BHEUE: BAtSE! 3PPligaliqisy/ ¢

Pr OfHaGEntafibis, kdlad, QEHSTY PraMBEErigIs, ae8tliréfbooks, internet
approximately 15 mnutes. The drive nechani sm and gas

i nj Reatings, ipumakarigles refigdicalsr Ard thsrlike. atedhaialeincgrporated
out _ . h . _
VooDE[erERoE REC e Sliticafor AL ShIiSHES TS UREUIh otthe
m xrefierenosy leereinds interxisgrraereit toswpireanizedbe @ss¢r80Rs adag
an M t j

o SPifRhERut Sha A6 licelol® e haPaRpIsftishe; pORERC,
act priartayt. whpplidante redemeitheaighé teadimlienge thée. adcoGeBENdAI |
reference [ ] ' peci fication, including

Wi t%edﬁi]gqcferﬁ%tt%?e?'Sérﬁqreg%}%ﬁ’%e}per S, publications, patents,
pat 0052 plAlhatgio peferpdaahbditricntssof the kiventicrelpave Issen

manuscr.jpts,. brochures, books, internet postings,. . .

§ outSsGrbEd fising S8SaL Bise: S, amiepas) Rien dikgrinton i

herbyluseRenisdsed daly. rfeneide tiskd e Whids of description

specification in their entireties. Thaz Csi scussi on of.

t he'athar dhaheldEniialieg; s © o IRIS RO PP e esians

t hemag pemkddISy tRBSE of ordinary skill in the art without departing from
the spirit or the scope of the present invention, which is set forth in the
following claims. In addition, it should be understood that aspects of the
various embodiments may be interchanged both in whole or in part. For
example, while methods for the production of a commercially sterile liquid
nutritional supplement made according to those methods have been
exemplified, other uses are contemplated. Therefore, the spirit and scope
of the appended claims should not be limited to the description of the

preferred versions contained therein.

13

was renmoved and 1000 kg of Nutram BEN($3007/073334



by their authors and no adm ssion is nmade that any
reference constitutes prior art. Applicants reserve
wo b@soigskt t o chal | enge the accuracy and pert i PEnUS2001/073334

the cited references. [00057] Although preferred
enbeficgenss of the invention have been described using
specific terms, devices, and nethods, such description

is for illustrative purposes only. The words used are

wor ds of description rather than of limtation. It is

to v@,ﬂﬂﬁcﬂgﬁg@ggmg@t changes and variations may be

mad y ose of ordinary skill in the art w thout

departing fromLRRaPRLY Ié?f'def'eﬁnﬁﬁé?rﬁ’@ of the present
etfo

i nventi on, WhiCEIS set ?Jorth I n | 1 owi ng cl ai s.
In addition, &t skouheried apneshspeduessielit aspects of

the various egpodi ] .hanged both in
whol e or in part. agﬁ%‘treg%gﬁ%f @?h%}%%eq’net hods for the
producti on ofcla camatedaladutiet sittbe vessdli qui d

nutritional sypplengnt made accordi. hose_ net hods
have been exeﬁﬂzl i ?{%H?néf"i?&h?}ésgg “5&131 %‘%ﬁ’{egg%% ed.
Therefore, theg spiatichsted meegiffusdd ddeingpeniies attashad

should not be limted to the description of the
preferred ver@ih¥e$6ht ai ned t herei n. MIEOOL36 WHAT 1S

CLAI MED $S: fhe HleR@dY doabrdwiy @Veldiner) @enprieip at $dalfthres
an inverted cone-shaped vessel; b) a material inlet in
t heggeiiRationlines, naterial outlet in the vessel; d) a

driven sgrewHiopssgerdckbidhd BIMPSeherdnd €) at | east
two non-diffused gas injection |lines attached to the

vessel . 2 . @he A &Rteas iniestenilingyistlecatednearthe base of the
conpri sing afc.bgast three gas injection lines. 3 . The
bl ender according to claim2, wherein: a) a first gas

i njection |ime i = $avoadgasidestionHiveniosaiel atiaopiiosel ;

which is about 1/6 of the height of the vessel, as measured
from the base of the vessel; and

C} a third gas injection line located at a position which is
about 1/3 of the height of the vessel, as measured from the
base of the vessel.

4. The blender according to claim 3, wherein the gas injection
lines are positioned equidistant from one another about the circumference
of the vessel.

5. The blender according to claim 1, wherein the gas injection
lines are positioned at varying heights along the height of the vessel.

6. The blender according to claim 1, wherein at least one gas
injection line is located near the base of the vessel.

7. The blender according to claim 1, wherein the gas injection
lines are adapted to inject a purging agent into the vessel.

8. The biender according to claim 7, wherein the purging agent
is selected from the group consisting of nitrogen gas and carbon dioxide.

14



b) a second gas injection line is located at a
position which is about 1/6 of the height of the
woe@spis72eas nmeasured fromthe base of the vesspCT/USI7/073334
c) athird gas injection |line |located at a position
whi ¢ydcgp1agout 1/ 3 of the height of the vessel, as
measured fromthe base of the vessel. 4 . The bl ender
according to claim 3, wherein the gas injection lines
are positioned equidi stant fromone anot her about the
ci rcuntf egencenObichBé: A2ifhg tooclaitl'e, Wh&BRGhe AtASHAIMt is
to claiml, wherein the gas I1njection lines are
posiladatatereaiithe tapyefile Hessght s al ong the hei ght of the
vessel . QO. Tﬂ?e Blleﬁ@é#eé'ccﬂf‘ocn‘?gffgagin* ? Mé?éiwc}ljte n\m&‘fﬁ'o[]tiet
at least one gas Injectioniine 1s located near the
bas és lofateti@meaptediottom of ifeeddabnder according to claim
1, wherein the gas injection |lines are adapted to
inject a purging agent into the vessel. 8 . The
bl ender according to claim?7, wherein the purging
agent is selected fromthe group consisting of
nitrogen gas and carbon di oxi de. MIEO0136 9. The
bl ender according to claim1l, wherein the nmateri al
inlet is |located near the top of the vessel. 10. The
bl ender according to claim1l, wherein the nmateri al
outiet is located near the bottom of the vessel.
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