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(57) ABSTRACT 

A mixing bag having an interior mixing chamber having a 
volume sufficient to receive a predetermined Weight of 
substantially dry material and a selected volume of process 
compatible solution to form a solution having the material in 
suspension With a selected concentration is shoWn. The 
mixing bag includes at least tWo sealable openings. One 
opening is con?gured for at least one of enabling transport 
ing the substantially dry material into the interior mixing 
chamber, enabling agitation of the material and process 
compatible solution in the interior mixing chamber to form 
the solution and enabling Withdrawal of the solution at the 
selected concentration. The other opening is con?gured for 
at least one of injection of a process compatible solution into 
the interior mixing chamber to form the solution, enabling 
agitation of the material and process compatible solution in 
the interior mixing chamber and enabling Withdrawal of the 
solution. 
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PREFORMED MIXING BAG FOR DRY POWDER, 
APPARATUS, METHOD AND SYSTEM FOR USING 

SAME 

CROSS-REFERENCES TO RELATED 
APPLICATIONS 

[0001] Not Applicable 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH OR DEVELOPMENT 

[0002] Not Applicable 

REFERENCE TO A “MICROFICHE APPENDIX” 

(SEE 37 CFR 1.96) 

[0003] Not Applicable 

BACKGROUND OF THE INVENTION 

[0004] 1. Field of the Invention 

[0005] The present invention relates to mixing bag for 
packaging, storing and shipping (using a separate shipping 
container) a dry material to be mixed in the mixing bag and 
more particularly relates to a preformed mixing bag adapted 
to store a dry poWder Which is to be mixed With a process 
compatible solution to form a suspension of poWder in the 
solution having the material in suspension With a selected 
concentration Which may be at least one of a high concen 
tration capable of being diluted to a target concentration or 
at a target concentration intended for use Without being 
diluted. 

[0006] 2. Description of the Prior Art 

[0007] The use of mixing bags for storing a dry poWder to 
be mixed in the mixing bag With a liquid is knoWn in the art. 
The folloWing prior art discloses typical mixing bags, appa 
ratus and method for using such mixing bags. 

[0008] US. Pat. No. 5,616,305 discloses a bag containing 
a selected quantity of dry poWdered material Wherein the 
volume of the bag is suf?cient to add a liquid of a knoWn 
maximum volume resulting in a solution in the form of a 
poWdered salt concentrate Wherein the solution is mixed by 
use of a pump connected to a Water supply line. The 
poWdered salt partially dissolves When the bag is completely 
?lled With Water. 

[0009] US. Pat. No. 5,643,585 discloses a non-soluble 
particulate coloring material comprising dry ground red 
micro algae-derived material as a base color material. The 
non-soluble particulate matter Was stored in a transparent 
plastic bag for testing as opposed to mixing With a ?uid. 

[0010] US. Pat. Nos. 6,149,294; 5,511,875 and 5,348,389 
each disclose a system for mixing a poWder and a ?uid to 
produce a slurry. The system has a bag for mixing the 
poWder and ?uid therein and discloses use of a pump that 
recirculates and mixes the contents of the bag. 

[0011] US. Pat. No. 5,362,642 discloses a cell culture 
media containment system having a mixing bag substan 
tially enclosed Within a storage bag poWdered cell culture 
media and other constituents are introduced into the mixing 
bag and are mixed therein. Therefore, the reconstituted 
media is conveyed from the mixing bag into the storage bag. 
The mixing bag has an access port in the top to assist in the 
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introduction of constituents into the mixing chamber and an 
introduction plate in the top having an opening alloWing for 
insertion of tubes there through into the mixing chamber. 
The storage bag has an introduction plats having an opening 
for possessing tubing into the storage bag and to support a 
discharge tube. 

[0012] US. Pat. No. 5,121,857 discloses a system for 
agitating and dispensing a mixture from a bag-in-box 
arrangement Wherein the bag-in-box has a connector having 
an inlet port, an outlet port and a pump. 

[0013] US. Pat. No. 5,709,467 discloses a bag or a pouch 
for mixing and dispensing an alginate and Water composi 
tion and Wherein the pouch or bag as a sealable opening. 

[0014] US. Pat. No. 6,298,984 discloses a package con 
taining a medium that must be combined With an activator 
and mixed before the medium can be used by an end user. 

[0015] US. Pat. No. 4,948,013 discloses a method of 
mixing a poWder and a ?uid Wherein a ?lter is used to alloW 
only predetermined particles to be dispensed. 

[0016] US. Pat. Nos. 5,069,370 and 4,821,923 each dis 
close mixing and dispensing containers. 

[0017] US. Pat. No. DES 413,258 discloses a ?exible bag 
in the form of a dunnage bag having a valve, the dunnage 
bag apparently being used for personal storage of ?uids or 
personal belongings. 

[0018] US. Pat. No. DES 308,164 discloses a ?exible 
container having an extended pouring spout for storing and 
dispensing ?uids. 

[0019] US. Pat. No. DES 304,546 discloses a ?exible 
container having an opening Which appears to be used for a 
?lling the container With a ?uid causing expansion of a 
bottom seam to accommodate a pre-determined volume ?uid 
and Wherein the opening is used to dispense the ?uid. 

[0020] European Patent Of?ce EPO Publication Number 0 
152 283 discloses apparatus for dispensing a beverage from 
a reservoir Wherein the reservoir containing the ?uid is 
releasably connected to the apparatus Wherein a pump 
continuously circulates the beverage around a ?uid circuit. 
One or more dispensing valves or taps are located in the ?uid 
circuit from Which the beverage is to be dispensed. A 
metering pump is provided to effect mixing of the beverage 
Within the reservoir When the beverage is to be formed of 
tWo or more liquids. 

[0021] European Patent Of?ce EPO Publication Number 0 
354 685 discloses a system for agitating and dispensing a 
?uid in a bag-in-box arrangement and appears to be a foreign 
equivalent of US. Pat. No. 5,121,857 discussed above. 

[0022] Discloses a system for preparation and use of 
dialyses solution US. Pat. No. 5,385,564. Having a bag 
Which is constructed to hold granulated or poWder concen 
trate. The bag has a V-shaped bottom With an access port in 
the bottom. Water is ?oWed through the access port and into 
the bag using Water control means having a pump. The 
incoming Water lifts and suspends the granules or poWder. 
The ?lling of the bag is monitored by trip sWitches opera 
tively attached to support the Weight of the bag and contents. 
When the bag is ?lled suf?ciently With Water, the Weight of 
the bag and contents trips the trip sWitches and a signal is 
sent to deactivate the pumps through control circuits. 
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[0023] None of the known prior art anticipates, discloses, 
suggests or teaches a mixing bag having an interior mixing 
chamber having a volume suf?cient to receive a predeter 
mined Weight of dry powder and a selected volume of 
process compatible solution to form a solution having poW 
der in suspension With a selected concentration and at least 
tWo sealable openings Wherein one of the at least tWo 
sealable openings is con?gured for at least one of enabling 
transporting dry poWder into the interior mixing chamber, 
enabling agitation of the poWder and process compatible 
solution in the interior mixing chamber to form a solution 
having poWder in suspension With a selected concentration 
and enabling WithdraWal of the solution With a selected 
concentrated from the interior mixing chamber and the other 
of the at least tWo opening is con?gured for at least one of 
injecting a process compatible solution into the interior 
mixing chamber to form a solution having poWder in sus 
pension, enabling agitation of the poWder and process com 
patible solution in the interior mixing chamber to form a 
solution having poWder in suspension With a selected con 
centration and enabling WithdraWal of the solution With a 
selected concentrated from the interior mixing chamber. 

[0024] Further, the system for preparation and use of 
dialyses solution disclosed in Us. Pat. No. 5,385,564 does 
not anticipate, disclose, suggest or teach a mixing bag 
comprising an interior mixing chamber having a volume 
sufficient to receive a predetermined Weight of dry material 
capable of being forming and remaining in suspension in a 
liquid and a selected volume of process compatible solution 
to form a solution having the material in suspension With a 
selected concentration. 

BRIEF SUMMARY OF THE INVENTION 

[0025] The present invention discloses and teaches a neW, 
novel and unique mixing bag for mixing a dry poWder With 
a process compatible solution in a preformed mixing bag to 
form a suspension of poWder in the process compatible 
solution having the material in suspension With a selected 
concentration Which is at least one of a high concentration 
capable of being diluted to a target concentration and a target 
concentration or, in the alternative, a selected density or a 
density Within or acceptable range of densities. The mixing 
bag, Which in the preferred embodiment is a preformed 
mixing bag, comprises an interior mixing chamber having a 
volume suf?cient to receive a predetermined Weight of dry 
poWder and a selected volume of process compatible solu 
tion to form a solution having poWder in suspension With a 
selected concentration, e.g. g/L or selected density e.g. g/L3. 
The interior mixing chamber has a ?rst end and a second end 
Wherein the second end is located in an opposed spaced 
relationship to the ?rst end. The mixing bag includes at least 
tWo sealable openings Wherein one of the at least tWo 
sealable openings extends from a location exterior to the 
mixing bag and into communication With the interior mixing 
chamber at the ?rst end and Which is con?gured for at least 
one of enabling transporting dry poWder into the interior 
mixing chamber, enabling agitation of the poWder and 
process compatible solution in the interior mixing chamber 
to form a solution having poWder in suspension With a 
selected concentration and enabling WithdraWal of the solu 
tion With a selected concentrated from the interior mixing 
chamber. The other of the at least tWo opening extends from 
a location exterior to the mixing bag and into communica 
tion With the interior mixing chamber at the second end and 
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is con?gured for at least one of injecting the process 
compatible solution into the interior mixing chamber to form 
a solution having poWder in suspension, enabling agitation 
of the poWder and process compatible solution in the interior 
mixing chamber to form a solution having poWder in sus 
pension With a selected concentration and enabling With 
draWal of the solution With a selected concentration from the 
interior mixing chamber. The selected concentration is at 
least one of a high concentration capable of being diluted to 
a target concentration and a target concentration. 

[0026] In addition, this invention relates to a method for 
?lling a mixing bag having the above described structure 
With a dry material, eg dry poWder, such as for example a 
Celpure® media or eg a slightly hydrated media such as for 
example an LRA® media. 

[0027] In addition, this invention relates to apparatus for 
mixing a dry poWder With a process compatible solution in 
a preformed mixing bag having the above-described struc 
ture to form a suspension of poWder in the process compat 
ible solution having a selected concentration or selected 
density. 
[0028] In an alternative embodiment, the concentration 
may be at a high concentration of Celpure® media or LRA® 
media, eg 100 g/L, to minimiZe the siZe of the system and 
the resulting solution may then be diluted With an inline 
mixer to achieve a loWer target concentration, eg 2 g/L. 

[0029] In addition, this invention relates to a system for 
mixing a dry poWder With a process compatible solution in 
a preformed mixing bag having the above-described struc 
ture to form a suspension of poWder in the solution having 
the material in suspension With a selected concentration or 
selected density. 

[0030] Therefore, it is an advantage of the present inven 
tion to provide mixing bag having a volume suf?cient to 
receive a predetermined Weight of dry material capable of 
being forming and remaining in suspension in a process 
compatible solution and a selected volume of process com 
patible solution to form a solution having the material in 
suspension With a selected concentration or selected solution 
density. 
[0031] Another advantage of the present invention is that 
the mixing bag can be used in methods, apparatus and a 
system for forming a solution having the material in sus 
pension With a selected concentration Which is at least one 
of a high concentration capable of being diluted to a target 
concentration and a target concentration intended for use 
Without being diluted. 

[0032] Another advantage of the present invention is that 
the selected concentration of the solution may be a high 
concentration to minimiZe system siZe and the resulting 
solution may then be diluted to achieve a loWer target 
concentration. 

[0033] Another advantage of the present invention is that 
a mixing bag can be a preformed mixing bag having a 
selected shape. 

[0034] Another advantage of the present invention is that 
the a mixing bag has an interior mixing chamber having a 
?rst and second end located in an opposed spaced relation 
ship to each other and include at least tWo sealable openings 
Wherein one of said at least tWo sealable openings is 
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con?gured for at least one of enabling transporting dry 
material into the interior mixing chamber, enabling agitation 
of the material and process compatible solution in the 
interior miXing chamber to form a solution having the 
material in suspension With a selected concentration and 
enabling WithdraWal of the solution With a selected concen 
tration from the interior miXing chamber and the other of 
said at least tWo openings is con?gured for at least one of 
injecting liquid into the interior miXing chamber to form a 
solution having the material in suspension, enabling agita 
tion of the material and process compatible solution in the 
interior miXing chamber to form a solution having material 
in suspension With a selected concentration and enabling 
WithdraWal of the solution With a selected concentration 
from the interior miXing chamber. 

[0035] Another advantage of the present invention is that 
the miXing bag may have one of the at least tWo sealable 
openings con?gured to be sealed upon completion of trans 
porting dry material into the interior miXing chamber and to 
be unsealed for at least one of enabling agitation of the 
material and process compatible solution to form a solution 
having the material in suspension With a selected concen 
tration and enabling WithdraWal of the solution With a 
selected concentrated from the interior miXing chamber. 

[0036] Another advantage of the present invention is that 
the miXing bag can be have a volume suf?cient to receive a 
predetermined Weight of dry material capable of being 
forming and remaining in suspension in a process compat 
ible solution and a selected volume of a process compatible 
solution to form a solution having the material in suspension 
With a selected concentration. 

[0037] Another advantage of the present invention is that 
the miXing bag can be have a volume suf?cient to receive a 
predetermined Weight of non-soluble poWder capable of 
being forming and remaining in suspension in a process 
compatible solution and a selected volume of process com 
patible solution to form a solution having the material in 
suspension With a selected concentration. In the preferred 
embodiment, the non-soluble poWder is diatomaceous earth. 
In alternative applications, the non-soluble poWder may 
comprise Celpure® media, LRA® media or sorbents. 

[0038] Another advantage of the present invention is that 
the miXing bag has an outer member having a predetermined 
shape and a sideWall de?ning an interior miXing chamber 
having a volume suf?cient to receive a predetermined 
Weight of dry poWder and a selected volume of process 
compatible solution to form a solution. 

[0039] Another advantage of the present invention is that 
the miXing bag has an outer member Which is in the shape 
of an elongated thin Walled rectangular member having a 
holloWed-out passageWay de?ning the interior miXing 
chamber. 

[0040] Another advantage of the present invention is that 
the miXing bag has an outer member Which is in the shape 
of an elongated thin Walled cylindrical member having a 
holloWed-out passageWay de?ning the interior miXing 
chamber. 

[0041] Another advantage of the present invention is that 
the miXing bag has an outer member Which is in the shape 
of an elongated thin Walled cylindrical member having a 
holloWed-out passageWay de?ning the interior miXing 
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chamber Wherein the interior miXing chamber includes an 
internal conical shaped hopper for receiving dry poWder. 

[0042] Another advantage of the present invention is that 
the miXing bag at least tWo sealable openings may comprises 
a ?rst sealable opening Which is con?gured for enabling 
transporting dry poWder into the interior miXing chamber; a 
second sealable Which is con?gured for at least one of 
enabling injection of process compatible solution into the 
interior miXing chamber to form a solution having the 
poWder in suspension, enabling agitation of the poWder and 
process compatible solution in the interior miXing chamber 
to form a solution having the poWder in suspension With a 
selected concentration and enabling WithdraWal of the solu 
tion With a selected concentration from the interior miXing 
chamber; and a third sealable opening Which is con?gured 
for enabling at least one of agitation of the poWder and 
process compatible solution in the interior miXing chamber 
to form a solution having the poWder in suspension With a 
selected concentration. 

[0043] Another advantage of the present invention is that 
the miXing bag can be used in a method for ?lling a miXing 
bag With a dry poWder comprising the steps of forming a 
miXing bag a volume suf?cient to receive a predetermined 
Weight of dry poWder and a selected volume of process 
compatible solution to form a solution having poWder in 
suspension With a selected concentration and at least tWo 
sealable openings one Wherein one of the at least tWo 
sealable openings is con?gured for at least enabling trans 
porting the dry poWder from a dry poWder source into the 
interior miXing chamber through the at least one sealable 
opening into the interior miXing chamber until a predeter 
mined Weight of dry poWder is received With the interior 
miXing chamber of the miXing bag. 

[0044] Another advantage of the present invention is the 
miXing bag having an interior miXing chamber having a 
predetermined Weight of dry poWder can be in a method for 
forming a solution comprising the steps of injecting a 
selected volume of process compatible solution, eg Water 
of feedstock solution, into a miXing bag through a desig 
nated sealable opening; agitating through the at least tWo 
sealable openings the poWder and process compatible solu 
tion in the interior miXing chamber to form a solution having 
poWder in suspension With a selected concentration and 
WithdraWing from the interior miXing chamber through the 
other of said at least tWo sealable openings the solution With 
a selected concentration. The selected concentration is at 
least one of a high concentration capable of being diluted to 
a target concentration and a target concentration intended for 
use Without being diluted. 

BRIEF DESCRIPTION OF THE DRAWING 

[0045] The present invention Will become more fully 
understood from the folloWing detailed description of a 
preferred but non-limiting embodiment thereof, described in 
connection With the accompanying draWings, Wherein: 

[0046] FIG. 1 is a front, left side and top perspective vieW 
of a preformed miXing bag, having a top section and a 
bottom section, adapted to store a dry material, eg dry 
poWder, in an interior miXing chamber Which is to be miXed 
With a process compatible solution to form a suspension of 
poWder in the solution having the material in suspension 
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With a selected concentration and Wherein the preformed 
mixing bag has at least tWo sealable openings; 

[0047] FIG. 2 is a perspective pictorial representation of 
a shipping container having placed therein a preformed 
mixing bag of FIG. 1 ?lled With a predetermined Weight of 
dry poWder for shipping to an end user for subsequent 
injection of a process compatible solution into the interior 
mixing chamber to form a solution having poWder in sus 
pension; 
[0048] FIG. 3 is a front elevational vieW of a preformed 
mixing bag of FIG. 1 shoWing the other of the tWo sealable 
openings for at least one of enabling injection of a process 
compatible solution into said interior mixing chamber to 
form a solution having poWder in suspension enabling 
agitation of the poWder and process compatible solution 
Within the interior mixing chamber to form a solution having 
poWder in suspension With a selected concentration and 
enabling WithdraWal of the solution With a selected concen 
tration from the interior mixing chamber; 

[0049] FIG. 4 is a top plan vieW of the preformed mixing 
bag of FIG. 1 shoWing one of the tWo sealable openings 
con?gured for enabling transporting a predetermined Weight 
of dry poWder into the interior mixing chamber and a third 
sealable opening for enabling at least one of agitation of the 
poWder and process compatible solution Within the interior 
mixing chamber to form a solution having poWder in sus 
pension With a selected concentration and enabling With 
draWal of solution from the interior mixing chamber at a 
selected concentration and Wherein the preformed mixing 
bag can optionally include an auxiliary opening Which can 
be used as required; 

[0050] FIG. 5 is a back elevational vieW of a preformed 
mixing bag of FIG. 1 shoWing one of the tWo sealable 
openings con?gured for enabling transporting a predeter 
mined Weight of dry poWder into the interior mixing cham 
ber and a third sealable opening for at least one of enabling 
agitation of the poWder and process compatible solution 
Within the interior mixing chamber to form a solution having 
poWder in suspension With a selected concentration and 
enabling WithdraWal of solution from the interior mixing 
chamber at a selected concentration; 

[0051] FIG. 6 is a bottom plan vieW of the preformed 
mixing bag of FIG. 1 shoWing the other of said tWo sealable 
openings for at least one of enabling injection of a process 
compatible solution into said interior mixing chamber to 
form a solution having poWder in suspension, enabling 
agitation of the poWder and process compatible solution 
Within the interior mixing chamber to form a solution having 
poWder in suspension With a selected concentration and 
enabling WithdraWal of solution from the interior mixing 
chamber at a selected concentration; 

[0052] FIG. 7 is a pictorial representation of the of the 
mixing bag of FIG. 1 shoWing a preformed mixing bag 
having a ?rst sealable opening, a second sealable opening, a 
third sealable opening and an auxiliary opening, the rela 
tionship betWeen and functions of the ?rst, second and third 
sealable openings and use of the ?rst sealable opening for 
enabling transporting of a predetermined Weight of dry 
poWder into the interior mixing chamber; 

[0053] FIG. 8 is a pictorial representation of the of the 
mixing bag of FIG. 1 shoWing a preformed mixing bag 
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having a ?rst sealable opening, a second sealable opening, a 
third sealable opening and an auxiliary opening, the rela 
tionship betWeen and functions of the ?rst, second and third 
sealable openings for enabling transporting a predetermined 
Weight of dry poWder into the interior mixing chamber, 
enabling injection of a process compatible solution into the 
interior mixing chamber to form a solution having poWder in 
suspension, enabling agitation of the poWder and process 
compatible solution to form a solution having poWder in 
suspension With a selected concentration and enabling With 
draWal of the solution from the interior mixing chamber With 
a selected concentration under control of a mixing control 
system having a computer system; 

[0054] FIG. 9 is a pictorial representation of the of the 
mixing bag of FIG. 1 having a ?rst sealable opening, a 
second sealable opening, third sealable opening and an 
auxiliary opening shoWing the use of the second sealable 
opening for enabling injection of a process compatible 
solution into the interior mixing chamber through the bottom 
section of the mixing bag to form a solution having poWder 
in suspension; 

[0055] FIG. 10 is a pictorial representation of the of the 
mixing bag of FIG. 1 having a ?rst sealable opening, a 
second sealable opening, a third sealable opening and an 
auxiliary opening shoWing the use of the second sealable 
opening and the third sealable opening for enabling agitation 
of the poWder and process compatible solution to form a 
solution having poWder in suspension With a selected con 
centration, enabling ?ltering of the solution and for enabling 
WithdraWal of the solution from the interior mixing chamber 
With a selected concentration through a ?lter feedstock 
conduit under control of a mixing control system; 

[0056] FIG. 11 is a diagrammatic representation of a 
mixing bag of the present invention having a source of dry 
poWder, a ?rst conduit system and a second conduit system 
including shoWing in dashed lines connecting hoses, a 
pump, a ?lter and a controller for controlling the injecting of 
make-up, process compatible solution of a selected volume 
into the interior mixing chamber and for WithdraWing of 
solution from the interior mixing chamber at a selected 
concentration; 

[0057] FIG. 12 is a top plan vieW of the ?rst conduit 
system shoWn in FIG. 11 operatively removeably connected 
to the one of at least tWo sealed opening for enabling 
agitating the solution of poWder and process compatible 
solution in the interior mixing chamber to form a solution of 
the process compatible solution having the poWder in sus 
pension With a selected concentration; 

[0058] FIG. 13 is a top plan vieW of the second conduit 
system shoWn in FIG. 11 operatively removeably connected 
to the other of the at least tWo openings for at least one of 
injecting process compatible solution into the interior mix 
ing chamber to form a solution having poWder in suspen 
sion, enabling agitation of the poWder and process compat 
ible solution in the interior mixing chamber to form a 
solution having poWder in suspension With a selected con 
centration and in cooperation With the ?rst conduit system 
enabling WithdraWal of the solution With a selected concen 
tration from the interior mixing chamber; 

[0059] FIG. 14A is an exploded front elevational vieW of 
the ?rst sealable opening having a port assembly With a 
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sealing cap for enabling transporting a predetermined Weight 
of dry powder into the interior mixing chamber of a mixing 
bag and sealing of the port assembly; 

[0060] FIG. 14B is an exploded front elevational vieW of 
the ?rst sealable opening having a port assembly With an 
elongated attachment member for enabling transporting a 
predetermined Weight of dry poWder into the interior miXing 
chamber of a miXing bag through the elongated attachment 
member; 
[0061] FIG. 15 is a pictorial representation of yet another 
embodiment of a preformed miXing bag for practicing the 
teachings of the present invention Wherein a magnetically 
controlled impeller is used for agitating the solution; 

[0062] FIG. 16 is a pictorial representation of a magneti 
cally controlled impeller con?gured for use in the embodi 
ment illustrated in FIG. 15; 

[0063] FIG. 17 is a block diagram of the method for ?lling 
a preformed miXing bag having an interior miXing chamber 
con?gured to have a volume suf?cient to receive a prede 
termined Weight of dry poWder and a selected volume of 
process compatible solution to form a solution having poW 
der in suspension With a selected concentration and shipping 
the same in a shipping container to an end user; 

[0064] FIG. 18 is a block diagram of the method for using 
a preformed miXing bag having an interior miXing chamber 
containing a predetermined Weight of dry poWder Wherein 
the sealable openings are unsealed for enabling injection of 
a process compatible solution into the interior miXing cham 
ber to form a solution having poWder in suspension, 
enabling agitation of the poWder and process compatible 
solution to form a solution having poWder in suspension 
With a selected concentration and enabling WithdraWal of the 
solution from the interior miXing chamber With a selected 
concentration or at a desired concentration; 

[0065] FIG. 19 is a pictorial representation of another 
embodiment of a preformed miXing bag having a conical 
shaped internal hopper for practicing the teachings of the 
present invention; and 

[0066] FIG. 20 is a pictorial representation of another 
embodiment of a preformed miXing bag in a system for the 
delivery of Celpure® media to a ?ltration process Wherein 
the suspension produces a Celpure® media body-feed con 
centration produced With a process compatible solution. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0067] Before proceeding With the description of the pre 
ferred embodiment, the folloWing background Will be help 
ful in understanding this invention. 

Filtration Background 

[0068] Dynamic depth ?ltration, also knoWn as pressure 
precoat ?ltration, is a constant ?oW, solid-liquid separation 
technique that has been practiced for over 75 years. 
Dynamic depth ?ltration uses a primary ?lter media that is 
a high purity, high-performance diatomite ?lter aid. Diato 
mite is a silica poWder composed of diatoms, Which are 
rigid, porous and irregular in shape, and Diatomite is essen 
tially a dense, chert-like, consolidated diatomaceous earth. 
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[0069] Diatomaceous earth is Well knoWn in the art and is 
made of opaline shells of diatoms and has a consistency of 
dry poWder. Diatomaceous earth has a Wide variety of uses 
including, Without limitation, uses as a ?lter aid, paint 
additive, sorbent, abrasive and thermal insulator. Diatoma 
ceous earth is also knoWn as kieselguhr and tripolite. 

[0070] The use of the term “diatomaceous earth” as used 
herein is intended to cover all of the above-described 
materials. 

[0071] In the ?eld of ?ltration, many methods of particle 
separation from ?uids employ diatomite products as ?lter 
aids. The intricate and porous structure unique to diatomite 
silica is particularly effective for the physical entrapment of 
particles in ?ltration processes. It is common practice to 
employ diatomite products When improving he clarity of 
?uids that contain suspended particles or particulate matter, 
or have turbidity. 

[0072] Diatomire products are often applied to a septum to 
improve clarity and increase ?oW rate in ?ltration processes, 
in a step sometimes referred to as “precoating.” Diatomite is 
also often added directly to a ?uid as it is being ?ltered to 
reduce the loading or plugging of undesirable particulate at 
the septum While maintaining a designed liquid ?oW rate, in 
a step often referred to as “body feeding.” Depending on the 
particular separation involved, diatomite products may be 
used in precoating, body feeding, or both. The principles 
involved With diatomite ?ltration have been revieWed 

(Kiefer, 1991). 
[0073] In some ?ltration applications, different diatomite 
products are blended together to further modify or optimiZe 
the ?ltration process. Also, diatomite products are some 
times combined With other substances. In some cases, these 
combinations may involve simple mixtures, for eXample, 
With cellulose, activated charcoal, clay, or other materials. In 
other cases, these combinations are composites in Which 
diatomite products are intimately compounded With other 
ingredients to make sheets, pads, or cartridges. Still more 
elaborate modi?cations of any of these diatomite products 
are used for ?ltration or separation, involving, for eXample, 
surface treatment and the addition of chemicals to diatomite 
products, miXtures, or their composites. 

[0074] In certain circumstances, diatomite products may 
also eXhibit unique absorptive properties during ?ltration 
that can greatly enhance clari?cation or puri?cation of a 
?uid. These adsorptive properties are highly speci?c, and 
depend upon Weak forces for attraction of the absorbed 
species to Weak electrical charges at the surface of diatomite, 
or upon the reactivity of silanol (i.e., =Si—OH) functional 
groups that often occur at the diatomite surface. For 
eXample, an ioniZed silanol group (i.e., =Si—O‘) may react 
With a hydroniumion (i.e., H,O+) contributed by an acidic 
substance in solution, for eXample, citric acid (i.e. C6H8O7), 
adsorbing the donated H+ at the surface in the process. 

[0075] In ?ltration applications, diatomic products are 
usually processed to provide a range of ?ltration rates that 
are closely related to their permeability reported in units of 
Darcies. Diatomic ?lter aids are available in a Wide range of 
permeabilities. The selection of a ?lter aid With a particular 
permeability suitable for a speci?c process depends on the 
How rate and degree of ?uid clari?cation desired for the 
particular application. 
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[0076] Darcy’s LaW is Well known to persons skilled in 
the art and is essentially an empirical laW that governs ?oW 
through porous media and describes the relationship among 
?oW rate, pressure drop and resistance. Functional ?ltration 
rates products are usually processed to provide a range of 
?ltration rates that are closely related to their permeability as 
reported in units of Darcies. 

[0077] One Darcy corresponds to the permeability through 
a ?lter media 1 cm thick Which alloWs 1 cm3 of ?uid With 
a viscosity of 1 centipoise to pass through an area of 1 cm2 
in 1 second under a pressure differential of 1 atmosphere. 

[0078] Dynamic depth ?ltering is used in the beverage and 
food manufacturing industries, e.g., as a ?lter for beer, and 
in the medical industry, e.g., as a ?lter aid for human serum 
?ltration. 

[0079] One eXample is a pressure ?lter system used in the 
Current Good Manufacturing Practices of the FDA 
(“CGMP”) production of biopharmaceutical and other high 
purity products. In this CGMP production, a Celpure® 
media is used for solid-liquid separation in a pressure 
?ltration system. Celpure® media is available in a Wide 
range of permeabilities. The folloWing Table A sets forth 
data for certain of the commercially available Celpure® 
media: 

TABLE A 

Permeability Solids removed 
Grade (Darcy) (micron)(1) 

Celpure 65 0.065 <0.3 
Celpure 100 0.100 0.3-0.45 
Celpure 300 0.300 0.45—0.6 
Celpure 1000 1.000 1-2 

Note 
(1)Data is provided for comparison purposes only. Depending on com 
pressibility, of the solids, the values may range by more than an order of 
magnitude. Macroscopically, Celpure ® ?lter aids are characterized by 
their powdered form dry density (0.10 g/cm3—0.40 g/cm3) and light colors 
that range from White to pink to gray. The maximum Wet density speci? 
cations for Celpure ® media grade is about 0.3 g/cm3. 

[0080] A description of the solid-liquid separation With 
dynamic depth ?ltration is set forth in a Technical Bulletin 
entitled Bench Scale Proof-0f Principle with Celpure® 
Media, Technical Note AMC06, a publication of Advanced 
Minerals Corporation and World Minerals, Inc., Santa Bar 
bara, Calif. 

Description of Bulk MiXing Apparatus for 

[0081] Forming a Solution of Dry PoWder and Liquid 

[0082] Typically, the suppliers of Diatomite comprising 
diatomaceous earth ship the material in bulk to an end user. 
The end user then miXes a predetermined volume of diato 
maceous earth With a selected volume of process compatible 
solution, e.g. make-up Water or feedstock solution, to form 
a solution comprising diatomaceous earth in suspension 
With a selected concentration, or selected solution density or 
When the solution density is Within a density range of 
acceptable solution densities. The selected solution density 
and density range of the solution and batch miXing speci? 
cations are determined by the requirements of the end user. 

[0083] The solution is then fabricated into or used as a 
diatomite ?lter media. 
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[0084] Typically, the batch miXing is performed by an end 
user customer using a large batch miXing apparatus. A 
typical batch miXing process Will use about one (1) ton by 
Weight of diatomaceous earth. The diatomaceous earth is 
transported into or loaded into a large batch miXing appa 
ratus miXing vessel. A selected volume of a process com 
patible solution, e.g., make-up Water, is then added to the 
diatomaceous earth. The ratio of process compatible solu 
tion to diatomaceous earth is dictated by the desired ?nal 
selected concentration or density. 

[0085] In this process, Water from the local municipal 
Water supply (Which may or may not be ?ltered or prepro 
cessed) is used as the process compatible solution. The large 
batch miXing apparatus then agitates the solution using 
miXing impellers or miXing blades for an appropriate miXing 
time, until the solution reaches the desired or selected 
concentration, density or a density in the density range. In 
this process, the selected concentration can be in the range 
of about 0.1 g/L to about 100 g/L. 

[0086] The solution is then used to mold or fabricate the 
desired ?lter media for use as a ?lter. 

Description of MiXing Bag, Methods, Apparatus 
and System for Forming a Solution of Dry PoWder 

and Liquid 

[0087] The present invention has utility for improved 
handling of dry poWder for forming solutions having dry 
poWder in suspension With a selected concentration, gener 
ally, and speci?cally, for handling of diatomaceous earth for 
forming solutions having diatomaceous earth in suspension 
Within a selected concentration Wherein the selected con 
centration is at least one of a high concentration capable of 
being diluted to a target concentration and a target concen 
tration intended for use Without being diluted. 

[0088] The solution can then be fabricated into a ?lter 
media that is an inert, high purity, high-performance diato 
mite ?lter as described above. 

[0089] The teachings of the present invention reside in the 
use of a neW, novel and unique miXing bag as shoWn in FIG. 
1. In FIG. 1, the miXing bag 30 has an outer member having 
a predetermined shape and a side Wall de?ning an interior 
miXing chamber shoWn generally by arroW 32 having a 
volume suf?cient to receive a predetermined Weight of dry 
poWder and a selected volume of process compatible solu 
tion to form a solution having poWder in suspension With a 
selected concentration. Typically, the selected concentration 
is speci?ed by the individual user. 

[0090] The end user may select the selected concentration 
to be a high concentration, eg a solution of Celpure® media 
or LRA® media at a concentration of 100 g/L to minimiZe 
the siZe of the processing system, and the resulting solution 
may then be diluted With an inline miXer to achieve a loWer 

target concentration, eg 2 g/L. 

[0091] Alternatively, the solution density may be used in 
lieu of concentration and a selected solution density in a 
range of solution densities acceptable to or speci?ed by the 
end user. Typically, solution densities for the selected con 
centration solutions in the range of about 2 g/L to about 100 
g/L are in a range of about 0.5 g/cm3 to about 3 g/cm3, 
respectively. 
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[0092] The interior mixing chamber 32 has a ?rst end 36 
and a second end 38 Wherein the second end 38 is located in 
an opposed spaced relationship to the ?rst end 36. 

[0093] The mixing bag 30 in the preferred embodiment is 
a preformed mixing bag having a selected shaped. In the 
preferred embodiment as shoWn FIG. 1, the preformed 
mixing bag 30 has an outer member Which is in the shape of 
an elongated thin Walled rectangular member having a 
holloWed-out passageWay de?ning the interior mixing 
chamber. In FIG. 1, the mixing bag 30 has a top section 42 
and a bottom section 44. The ?rst end 36 is located in the top 
section 42 and the second end 38 is located in the bottom 
section 44. 

[0094] As shoWn in FIGS. 1 through 6, the mixing bag 30 
has at least tWo sealable openings 50 and 52. Opening 50, 
Which is one of the at least tWo sealable openings, extends 
from a location exterior to the mixing bag 30 and into 
communication With the interior mixing chamber 32 at the 
?rst end 36. Opening 50 is con?gured for at least one of 
enabling transporting dry poWder into the interior mixing 
chamber 32, enabling agitation of the poWder and process 
compatible solution to be transported into the interior mix 
ing chamber 32 to form a solution having poWder in sus 
pension With a selected concentration and enabling With 
draWal of the solution at the selected concentration from the 
interior mixing chamber 32. 

[0095] Opening 52, the other of the at least tWo openings, 
extends from a location exterior to the mixing bag 30 and 
into communication With the interior mixing chamber 32 at 
the second end 38. Opening 52 is con?gured for at least one 
of injecting process compatible solution from the bottom 
section 44 into the interior mixing chamber 32 to form a 
solution having poWder in suspension, enabling agitation of 
the poWder and process compatible solution in the interior 
mixing chamber 32 to form a solution having poWder in 
suspension With a selected concentration and enabling With 
draWal of the solution With a selected concentration from the 
interior mixing chamber 32. 

[0096] Also as illustrated in FIG. 1, the mixing bag 30 can 
have, as an alternative embodiment, an additional sealable 
opening 54. Sealable opening 54 may be con?gured for 
enabling transporting dry material into the interior mixing 
chamber. 

[0097] As such, the preformed mixing bag 30 may include 
three sealable openings Which comprise and include the at 
least tWo sealable openings. The three sealable openings 
include sealable openings 50, 52 and 54 as shoWn on FIG. 
1. 

[0098] The ?rst sealable opening 50 extends from a loca 
tion exterior to the mixing bag 30 and into communication 
With the interior mixing chamber 32 at the ?rst end 36 of the 
top section 42. The ?rst sealable opening 50 may be con 
?gured for at least one of enabling transporting dry poWder 
into the interior mixing chamber 32, enabling agitation of 
the poWder and process compatible solution to be trans 
ported into the interior mixing chamber 32 to form a solution 
having poWder in suspension With a selected concentration, 
and enabling WithdraWal of the solution at a selected con 
centration from the interior mixing chamber 32. 

[0099] In this embodiment, the mixing bag 30 includes a 
third sealable opening 54 Which is con?gured speci?cally 
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for enabling transporting dry poWder into the interior mixing 
chamber 32. In this embodiment, the ?rst sealed opening 50 
is used for at least one of enabling agitation of the material 
and process compatible solution in the interior mixing 
chamber 32 to form a solution having the material in 
suspension With a selected concentration and enabling With 
draWal of the solution at a selected concentration from the 
interior mixing chamber 32. 

[0100] The second sealable opening 52 extends from a 
location exterior to the mixing bag 30 and into communi 
cation With the interior mixing chamber 32 at the second end 
38 located in the bottom section 44. Opening 52 is con?g 
ured for at least one of injecting process compatible solution 
into the interior mixing chamber 32 to form a solution 
having poWder in suspension, enabling agitation of the 
poWder and process compatible solution in the interior 
mixing chamber 32 to form a solution having poWder in 
suspension With a selected concentration and enabling With 
draWal of the solution With a selected concentration from the 
interior mixing chamber 32. 

[0101] The third sealable opening 54 extends from a 
location exterior to the mixing bag 30 and into communi 
cation With the interior mixing chamber 32 at the ?rst end 36 
in top section 42 opening 54 is con?gured for enabling 
transporting dry poWder into the interior mixing chamber 
32. In the preferred embodiment, the structure of the seal 
able opening 54 includes a sanitary port assembly Which is 
discussed in greater detail in the discussions of FIG. 14A 
and FIG. 14B. 

[0102] In addition, the embodiment of FIG. 1 includes, as 
an optional opening, an auxiliary opening 60. Auxiliary 
opening 60 may be used during the process of fabricating a 
preformed mixing bag or could be con?gured to function as 
an air vent, degassing port for discharging biological gasses 
or as a vent check valve to enable expulsion or venting of gas 
of air from the mixing bag. 

[0103] In the mixing bag 30 having the minimum of at 
least tWo sealable openings, sealable opening 50, Which is 
the one of the at least tWo sealable openings, is con?gured 
to be sealed upon completion of transporting dry poWder 
into the interior mixing chamber and is to be unsealed for 
enabling agitation of a poWder and process compatible 
solution to form a solution having poWder in suspension 
With a selected concentration and enabling WithdraWal of the 
solution at said selected concentration from the interior 
mixing chamber 32. 

[0104] In the mixing bag 30 having the minimum of at 
least tWo sealable openings, sealable opening 52, Which is 
the other of the at least tWo sealable openings, is con?gured 
to be sealed at least one of before commencement of 
transporting dry poWder into the interior mixing chamber 
and after completion of transporting dry poWder into the 
interior mixing chamber 32. Opening 52 is to be unsealed for 
at least one of enabling injection of a process compatible 
solution into the interior mixing chamber 32 to form a 
solution having poWder in suspension, enabling agitation of 
a poWder and process compatible solution to form a solution 
having poWder in suspension With a selected concentration 
and WithdraWal of solution from the interior mixing chamber 
With a selected concentration. 

[0105] In the perspective pictorial representation of FIG. 
2, a mixing bag 30 ?lled With a predetermined Weight of dry 
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powder 68 is shown as being placed in a shipping container 
70 having a bottom member 72 and a recloseable top 
member 76. The shipping container 70 may be fabricated to 
have a preformed shipping support member formed in the 
bottom member 72 or, in the alternative, may include a 
separate insertable shipping support member Which is placed 
in the bottom of the shipping container 70 prior to inserting 
of the miXing bag (?lled or un?lled) into the shipping 
container 70. The preformed shipping support member 
formed in the bottom member 72 or the separate insertable 
shipping support member are shoWn by dashed lines 78 and 
typically is conical shaped member With the base positioned 
to receive and support the miXing bag 30 containing the dry 
poWder 68. The shipping container 70 is used for shipping 
the preformed miXing bag 30 ?lled With a predetermined 
Weight of dry poWder 68 to an end user for subsequent 
injection of a process compatible solution into the interior 
miXing chamber 32 to form a solution, also knoWn as a 
slurry, having poWder in suspension. 

[0106] It is preferred that the preformed miXing bag 30 be 
placed into a shipping container 70 prior to the step of 
transporting dry poWder 68 from a dry poWder source 
through the at least one sealable opening 50, or in the 
alternative opening 54, into the interior miXing chamber 32 
such that the miXing bag 30 has the dry poWder 68 trans 
ported into the interior miXing chamber 32 When the miXing 
bag 30 is located Within the shipping container 70. 

[0107] Alternatively, the preformed mixing bag 30 can be 
placed into a shipping container 70 subsequent to the step of 
transporting dry poWder 68 from a dry poWder source 
through the at least one sealable opening 50, or in the 
alternative opening 54, into the interior miXing chamber 32 
such that the miXing bag 30 has the dry poWder 68 in the 
interior miXing chamber 32 When the miXing bag is placed 
Within the shipping container 70. 

[0108] FIGS. 3 through 6 shoW the structure of the 
preformed miXing bag 30 in greater detail. The preformed 
miXing bag 30 can be fabricated With only tWo sealable 
openings, openings 50 and 52. In such event, opening 50 is 
used for enabling transporting dry poWder into the interior 
miXing chamber 32 and for enabling agitation of the poWder 
and process compatible solution to be transported into the 
interior miXing chamber 32 to form a solution having 
poWder in suspension With a selected concentration. Open 
ing 52 is used for injecting process compatible solution into 
the interior miXing chamber 32 to form a solution having 
poWder in suspension, for enabling agitation of the poWder 
and process compatible solution in the interior miXing 
chamber 32 to form a solution having poWder in suspension 
With a selected concentration and for enabling WithdraWal of 
the solution With a selected concentration from the interior 
miXing chamber 32. 

[0109] In the embodiment of the miXing bag illustrated in 
FIGS. 3 through 6, the preformed miXing bag 30 can be 
optionally be fabricated With three sealable openings, open 
ings 50, 52 and 54. In such event, the sealable opening 54 
is used for enabling transporting dry poWder into the interior 
miXing chamber 32. Sealable opening 52 is used for inject 
ing a process compatible solution into the interior miXing 
chamber 32 to form a solution having poWder in suspension, 
enabling agitation of the poWder and process compatible 
solution in the interior miXing chamber 32 to form a solution 
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having poWder in suspension With a selected concentration 
and enabling WithdraWal of the solution With a selected 
concentration from the interior miXing chamber 32. The 
sealable opening 50 is used for enabling agitation of the 
poWder and process compatible solution to be transported 
into the interior miXing chamber 32 to form a solution 
having poWder in suspension With a selected concentration 
and enabling WithdraWal of the solution at the selected 
concentration from the interior miXing chamber 32. 

[0110] In the pictorial representation of FIG. 7, the miXing 
bag 30 of FIGS. 1 through 6 is shoW as a preformed miXing 
bag 30 having a ?rst sealable opening 50 and the third 
sealable opening 54 in the ?rst end 36 and a second sealable 
opening 52 in the second end 38. The third sealable opening 
54 is used for ?lling the interior miXing chamber 32 With a 
predetermined Weight of dry material. Accordingly, the ?rst 
sealable opening 50 is used for agitation of the solution and 
for enabling WithdraWal of the solution at a selected con 
centration from the interior miXing chamber 32. 

[0111] If the third sealable opening 54 is eliminated, then 
the ?rst sealable opening 50 is used for ?lling of the miXing 
bag 30 With a predetermined Weight of dry material, for 
agitation of the solution and enabling WithdraWal of the 
solution at a selected concentration from the interior miXing 
chamber 32. 

[0112] In both embodiments, the second sealable opening 
52 is used for injecting a process compatible solution into 
the interior miXing chamber 32 to form a solution having 
poWder in suspension, enabling agitation of the poWder and 
process compatible solution in the interior miXing chamber 
32 to form a solution having poWder in suspension With a 
selected concentration and enabling WithdraWal of the solu 
tion With a selected concentration from the interior miXing 
chamber 32. 

[0113] In FIG. 7, the ?rst end 36 supports the ?rst sealable 
opening 50 and the third opening 54 opening 54 may be in 
the form of a port having a collar Which terminates in an 
ori?ce Which can be sealed and unsealed as depicted in FIG. 
14A and FIG. 14B. The ?rst sealable opening may be 
fabricated using sealing techniques Which are knoWn to 
persons skilled in the art. In the present invention, conven 
tional sanitary ?ttings are used Which utiliZe a design that, 
When tightened, alloW the gasket to eXtrude into the boreline 
of procees piping and create a barrier that holds ?uids. 
Examples of such a knoWn sealable openings or sanitary 
?ttings are Tri-Clamp® brand sanitary ?ttings manufactured 
by Tri-Clover Which comprises stainless steel components. 
Plastic disposable versions of sanitary ?ttings are available 
under the trademark SterilEnZ Fittings through PaW Bio 
Science Products. 

[0114] FIG. 7, the second end 38 supports the second 
sealable opening 52. Sealable opening 52 may be fabricated 
using sealing techniques Which are knoWn to persons skilled 
in the art as described above. 

[0115] During the step of transporting dry poWder into the 
interior miXing chamber 32, the collar of the sealable 
opening 52 may become ?lled and possibly impacted by dry 
poWder Which could interfere With the step of injecting a 
process compatible solution through the sealable opening 
arising from dry poWder clogging the opening. This problem 
can be overcome by ?rst tying off the collar from the eXterior 
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With a tying member 80 illustrated by dashed circle, e.g. 
rope, to collapse or restrict the collar of the sealable opening 
52 to prevent the dry poWder form becoming impacted in the 
collar. At the time of injecting a process compatible solution 
into the miXing bag 30, the tying member 80 is removed. 

[0116] FIG. 7 illustrates a method for ?lling a miXing bag 

With a dry poWder. The method comprises the steps of: forming a miXing bag having an interior miXing chamber 

having a volume suf?cient to receive a predetermined 
Weight of dry poWder and a selected volume of process 
compatible solution to form a solution having poWder in 
suspension With a selected concentration and at least tWo 
sealable openings Wherein one of the at least tWo sealable 
openings eXtends from a location exterior to the miXing bag 
and into communication With the interior miXing chamber 
and Which is con?gured for at least one of enabling trans 
porting dry poWder into the interior miXing chamber, 
enabling agitation of the poWder and process compatible 
solution in the interior miXing chamber to form a solution 
having poWder in suspension With a selected concentration 
and enabling WithdraWal of the solution at a selected con 
centration from the interior miXing chamber. The other of 
the at least tWo openings eXtends from a location exterior to 
the miXing bag and into communication With the interior 
miXing chamber at location spaced from the one of said at 
least tWo sealable openings and is con?gured for at least one 
of enabling injection of a process compatible solution into 
the interior miXing chamber to form a solution having 
poWder in suspension, enabling agitation of the poWder and 
process compatible solution in the interior miXing chamber 
to form a solution having poWder in suspension With a 
selected concentration and enabling WithdraWal of the solu 
tion With a selected concentration from the interior miXing 
chamber. The step of transporting dry poWder from a dry 
poWder source through the at least one sealable opening into 
the interior miXing chamber is performed until a predeter 
mined Weight of dry poWder is received With the interior 
miXing chamber of the miXing bag. 

[0117] In the pictorial representation of FIG. 8, the miXing 
bag 30 of FIG. 1 is shoW as a preformed miXing bag 30 
having a ?rst sealable opening 50, a second sealable opening 
52 and a third sealable opening 54. AmiXing control system 
90 having a computer system 92 is used to control the 
method of using a preformed miXing bag 30 having the 
interior miXing chamber 32 ?lled With a predetermined 
Weight of dry poWder 68, shoWn in FIG. 2, to form a 
solution having poWder in suspension With a selected con 
centration. The apparatus includes the miXing control sys 
tem 90, a ?rst conduit system 100, a second conduit system 
102, a pump 106, a ?ltering system or ?lter 108 and clamps 
110 and 112. The pump 106 is operatively connected to a 
source of process compatible solution 120 through a control 
valve 122. Aconcentration sensor or solution density sensor 
130 may be used to monitor the concentration or solution 
density, respectively, of the solution during agitation. Solu 
tion may be WithdraWn from the interior miXing chamber 32 
through WithdraWal member 154 or, alternatively a shoWn 
by dashed arroW 148. The ?ltering of the solution having 
poWder in suspension through a ?lter 108 removes unWanted 
particles therefrom. 

[0118] The computer system 92 can control the operation 
of: the pump 106 through a control line shoWn by dashed 
line 138; (ii) the control valve 122 through a control line 
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shoWn by dashed line 132; (iii) clamp 110 through a control 
line shoWn by dashed line 134; and (iv) clamp 112 through 
a control line shoWn by dashed line 136. In addition, the 
?lter 108 can be operated under computer control through a 
control line shoWn by dashed line 142. The sensor 130, 
Which may monitor the concentration or solution density, 
can be operated under computer control through a control 
line shoWn by dashed line 146. 

[0119] The term “computer” and “computer system” is 
intended to include all ancillary components such as, With 
out limitation, netWork servers, storage devices including 
rotating disk memory storage systems, modems, communi 
cation lines, digital subscriber lines (“DSL”), keyboards and 
the like. 

[0120] The pictorial representation of FIG. 9 shoWs the 
method for injecting a selected volume of a process com 
patible solution from the source of process compatible 
solution 120 through the control valve 122 and pump 106 
through the second conduit system 102 into a miXing bag 30 
through opening 52. Control valve 110 is closed such that 
the pump 106 pressure is used to inject the process com 
patible solution through the second conduit system 102 and 
opening 52 in to the interior miXing chamber 32 having a 
predetermined volume of dry poWder. 

[0121] The pictorial representation of FIG. 10 illustrates 
the steps of enabling agitation of the poWder and process 
compatible solution to form a solution having poWder in 
suspension With a selected concentration, ?ltering of the 
solution and for enabling WithdraWal of the solution from 
the interior miXing chamber With a selected concentration 
under control of a miXing control system 90 of FIG. 8. 

[0122] When the selected volume of process compatible 
solution is injected into the interior miXing chamber, the step 
of enabling agitation of the poWder and process compatible 
solution in the interior miXing chamber 32 is commenced to 
form a solution having poWder in suspension With a selected 
concentration. Clamp 110 is opened to permit passage of 
solution under pump pressure to pass through ?lter 108. 
Clamp 112 is closed to direct the solution through the inlet 
150 of ?lter 108, through the ?lter 108 and out of the outlet 
152. The solution How is from the interior miXing chamber 
32, out of opening 52, through the second conduit system 
102, through the inlet 150, ?lter 108 and outlet 152, through 
the ?rst conduit system 100, through opening 50 back into 
the interior miXing chamber 32. 

[0123] When a determination is made that the solution 
comprising the dry poWder in suspension in the process 
compatible solution is at a selected concentration or at a 
selected density, the step of WithdraWal is illustrated in FIG. 
10. The solution is selectively WithdraWn from the interior 
miXing chamber 32 through either the opening 52 via the 
WithdraWal member 154 having an ori?ce operatively con 
nected to the opening 52 or conduit section 148 located 
adjacent the ?rst opening 50. 

[0124] FIG. 11 is a diagrammatic representation of the 
miXing bag 30 of the present invention having a ?lling 
conduit system 162 that is adapted for transporting dry 
poWder into the interior miXing chamber through either ?rst 
opening 50 or third opening 54 depending on the con?gu 
ration of the preformed miXing bag 30. 

[0125] In addition, FIG. 11 is a diagrammatic illustration 
of hoW the ?rst conduit system 100 and a second conduit 
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system 102 are operatively removeably connected to open 
ings 50 and 52, respectively. The dashed lines 158 and 160 
represent ?exible connecting hoses Which operatively con 
nect the ?rst conduit system 100 to ?lter 108 and pump 106, 
shoWn in FIG. 8, and the second conduit system 102 to the 
pump 106. A controller 156 may be used for controlling the 
injecting make-up process compatible solution to inject a 
selected volume of process compatible solution into the 
interior mixing chamber. The controller may be the mixing 
control system 90 having a computer system 92 shoWn in 
FIG. 8 for controlling the method of using a preformed 
mixing bag 30 having the interior mixing chamber 32 ?lled 
With a predetermined Weight of dry poWder 68, shoWn in 
FIG. 2, to form a solution having poWder in suspension With 
a selected concentration. 

[0126] FIG. 12 is a top plan vieW of the ?rst conduit 
system 100 of FIG. 11 illustrates that the ?rst conduit 
system 100 is operatively removeably connected to opening 
50, the one of the at least tWo sealable openings, for enabling 
agitating the solution of poWder and process compatible 
solution in the interior mixing chamber to form a solution of 
the process compatible solution having the poWder in sus 
pension With a selected concentration and enabling With 
draWal of the solution With a selected concentration from the 
interior mixing chamber. The ?rst conduit system 100 has a 
distal end 164 terminating in an insertion sleeve 166 that 
removeably couples to extension 168 of opening 50. The 
distal end 164 may be a ?exible section to facilitate easy 
coupling of insertion sleeve 166 With extension 168. 

[0127] FIG. 13 is a top plan vieW of the second conduit 
system 102 of FIG. 11 operatively removeably connected to 
opening 52, the other of the at least tWo openings, for at least 
one of injecting process compatible solution into the interior 
mixing chamber to form a solution having poWder in sus 
pension, enabling agitation of the poWder and process com 
patible solution in the interior mixing chamber to form a 
solution having poWder in suspension With a selected con 
centration and enabling WithdraWal of the solution With a 
selected concentration from the interior mixing chamber. 

[0128] The second conduit system 102 has a distal end 170 
terminating in an insertion sleeve 174 Which removeably 
couples to extension 176 of opening 52. The distal end 170 
may be a ?exible section to facilitate easy coupling of 
insertion sleeve 174 With extension 176 of opening 52. 

[0129] In FIGS. 12 and 13, the exposed proximal ends of 
the ?rst conduit system 100 and the second conduit system 
102 are enclosed or sealed With a sealing enclosure 178 to 
prevent contamination. 

[0130] FIG. 14A is an exploded front elevational vieW of 
the third sealable opening 54 in the form of a sanitary port 
or sanitary ?tting assembly and the assembly is shoWn 
generally as sealing assembly 182. The sealing assembly 
182 is used for enabling transporting a predetermined Weight 
of dry poWder into the interior mixing chamber 32 of a 
mixing bag 30. The sealing assembly 182 includes a collar 
section 180 having a sealing rim 184 Which is operatively 
connect to the opening 54. A sealing Washer 186 is posi 
tioned betWeen the sealing rim 184 and a sealing cover 188. 
A port securing member 192 has an adjustable threaded 
member 194 to permit the port securing member 192 is be 
positioned around the sealing rim 184 and enclose the 
sealing Washer 186 and sealing cover 188. The adjustable 
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threaded member 194 is then tightened to cause the port 
securing member to form a seal of the opening 54. The 
sealing assembly 182 permits easy sealing and unsealing of 
opening 54. The same sealing assembly 182 could likeWise 
be used for openings 50 and 52. 

[0131] FIG. 14B is an exploded front elevational vieW of 
the third sealable opening 54 in the form of a sanitary port 
or sanitary ?tting assembly having a ?ling extension and the 
assembly is shoWn generally as sealing assembly 196. The 
sealing assembly 196 is used for enabling transporting a 
predetermined Weight of dry poWder into the interior mixing 
chamber 32 of a mixing bag 30. The sealing assembly 196 
includes a collar section 180 having a sealing rim 184 Which 
is operatively connect to the opening 54. A sealing Washer 
186 is positioned betWeen the sealing rim 184 and a ?ling 
extension housing 198 having a mating Washer surface 200 
for sealably engaging the sealing Washer 186 Aport securing 
member 192 has an adjustable threaded member 194 to 
permit the port securing member 192 to be positioned 
around the sealing rim 184 and mating Washer surface 200 
of a ?ling extension housing 198 enclosing the sealing 
Washer 186. The adjustable threaded member 194 is then 
tightened to form a seal of the opening 54. The sealing 
assembly 182 permits easy sealing and unsealing of opening 
54. 

[0132] FIG. 15 is a pictorial representation of yet another 
embodiment of a preformed mixing bag 300 for practicing 
the teachings of the present invention. The preformed mix 
ing bag 300 has a ?rst sealable opening 350, a second 
sealable opening 352 and a third sealable opening 360. The 
mixing bag 302 has a magnetically controlled impeller 406 
located in the interior mixing chamber 380 Which is used for 
agitating the solution. The magnetically controlled impeller 
406 is magnetically coupled to a magnetic driving member 
402 Which is driven by shaft 400. 

[0133] In the pictorial representation of FIG. 16, the 
magnetically controlled impeller 406, located in the interior 
mixing chamber 380, is illustrated as being magnetically 
coupled to the magnetic driving member 402 via magnetic 
lines of force 412 by rotation of shaft 400 driven by motor 
410. Such an agitation apparatus may be used for selected 
volumes of dry poWder in excess of 20 kg. 

[0134] The Word “agitation” as used herein is used in its 
broadest sense and is intended to include all knoWn appa 
ratus and systems for mixing poWder and ?uids or liquids to 
form a solution including, Without limitation, pumps, mag 
netic mixing apparatus, mechanical vibration apparatus, 
mechanical mixing apparatus Wherein a mixing apparatus 
may be inserted through a opening to mix the solution, 
mechanical mixing apparatus having impellers driven by a 
shaft and motor or the like. 

[0135] FIG. 17 is a block diagram of the method per 
formed usually performed at a ?rst location, typically the 
location of the manufacturer or distributor, for ?lling a 
preformed mixing bag having an interior mixing chamber 
con?gured to have a volume suf?cient to receive a prede 
termined Weight of dry poWder and a selected volume of 
process compatible solution to form a solution having poW 
der in suspension With a selected concentration and shipping 
the same in a shipping container to an end user. Apreformed 
mixing bag Which has been formed and Which is ready to ?ll 
is represented by block 500. The appropriate opening is 
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unsealed as represented by block 502. The mixing bag is 
?lled With a selected volume of dry powder as represented 
by block 504. The ?lled mixing bag With the dry poWder is 
then shipped to an end user in a shipping container as 
represented by arroW 510. 

[0136] FIG. 18 is a block diagram of the method, usually 
performed at a second location, typically the location of the 
end user, for using a preformed miXing bag having an 
interior miXing chamber containing a predetermined Weight 
of dry poWder. The appropriate sealable openings are 
unsealed as shoWn by element 522 for enabling injection of 
a process compatible solution, eg a liquid, into the interior 
miXing chamber as shoWn by element 524 to form a solution 
having poWder in suspension, enabling agitation of the 
poWder and process compatible solution to form a solution 
having poWder in suspension With a selected concentration 
likeWise depicted by element 524 and enabling WithdraWal 
of the solution With a selected concentration as depicted by 
element 526. 

[0137] The solution may be in the form of a ?lter aid 
Which can be used in a dynamic ?ltering application as 
described hereinbefore. 

[0138] FIG. 19 is a pictorial representation of another 
embodiment of a preformed miXing bag 600 Wherein the 
outer member is in the shape of an elongated thin Walled 
cylindrical member 602 having a holloWed-out passageWay 
604 de?ning the interior miXing chamber 604 in the form of 
an internal conical shaped hopper 662 for receiving dry 
poWder. The miXing bag has three sealable openings, 650, 
652 and 660. Opening 660 is used for enabling transporting 
dry poWder into the interior miXing chamber formed by 
hopper 662. Opening 652 is used for at least one of injecting 
a process compatible solution into the interior miXing cham 
ber to form a solution having poWder in suspension, 
enabling agitation of the poWder and process compatible 
solution in the interior miXing chamber to form a solution 
having poWder in suspension With a selected concentration 
and enabling WithdraWal of the solution With a selected 
concentration from the interior miXing chamber 604 in the 
form of an internal conical shaped hopper 662. Opening 650 
is used for enabling agitation of the poWder and process 
compatible solution in the interior miXing chamber to form 
a solution having poWder in suspension With a selected 
concentration. The operations of the ?rst conduit system 672 
and second conduit system 674 are under control of a miXing 
control system 670, having a computer system 92 shoWn in 
FIG. 8, to form a solution having poWder in suspension With 
a selected concentration. 

[0139] In the embodiment represented by FIG. 20, a 
preformed miXing bag 700 is used in a system for the 
delivery of Celpure® media to a ?ltration process Wherein 
the suspension, slurry or solution is in the form of a 
Celpure® media body-feed concentration produced With a 
process compatible solution. 

[0140] The miXing bag 700 has an interior miXing cham 
ber 702 has a volume suf?cient to receive a predetermined 
Weight of dry material capable of being forming and remain 
ing in suspension in a process compatible solution and a 
selected volume of process compatible solution to form a 
solution having the material in suspension With a selected 
concentration. A sealable opening 704 is provided for sepa 
rately ?lling the miXing bag 700 With a dry poWder at a 
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remote location as described in FIG. 17. The miXing bag 
700 may be ?lled With a selected volume of Celpure® 
media, e.g., Celpure®300 or Celpure®1000 offered for sale 
and sold by World Minerals, Inc., Santa Barbara, Calif. 

[0141] The preformed miXing bag 700 has a substantially 
rectangular shape and has three sealable opening, 704, 706 
and 708 opening 704 is dedicated as a ?lling port. Openings 
706 and 708 function as the at least tWo sealable openings 
as described hereinbefore. 

[0142] Appropriately siZed peristaltic pumps depicted by 
elements 722, 724 and 726 are provided to perform the 
functions of injecting a process compatible solution into the 
interior miXing chamber 702 of miXing bag 700, agitating 
the solution and WithdraWing the solution When a selected 
concentration is achieved. 

[0143] Line 730 eXtends from opening 708 to pump 720. 
Line 734 eXtends from opening 706 and is bifurcated to 
eXtend through a clamp 744 to pump 722 and to branch line 
740 to clamp 748. Line 752 eXtends from clamp 748 to line 
760 Which eXtends betWeen pump 720 and clamp 766. Line 
770 eXtends betWeen a source of feedstock or process 
compatible solution 772. Line 774 is connected to line 770 
and eXtends to a clamp 776 located at the inlet of pump 724. 
Line 800 eXtends from pump 724 to line 802. Line 802 
connects pump 722 to a ?lter 804 to perform the dynamic 
?ltering of a designated ?uid to be ?ltered. 

[0144] In operation, the miXing bag having the dry poWder 
is placed into position and the apparatus is connected as 
described. The miXing bag may contain 5 kg of Celpure® 
media Which is to be used for the delivery of 5 kg of 
Celpure® media to a ?ltration process. The miXing bag 
holds up to 50L of suspension or solution Which Will 
produce a Celpure® body feed concentration of 100 g/L. 
The suspension may be produced With a process compatible 
solution, e.g., Water, or feedstock, e.g. Whole yeast cells, 
mammalian cells and Lysed E. Coli cells. 

[0145] Depending on the required body feed rate, the 
solution at a selected concentrated may be pumped, either 
undiluted at 100 g/L, into the ?lter 804 or diluted With 
feedstock, via an inline mixer pump 724, to a loWer target 
concentration, eg 2 g/L. 

[0146] The miXing bag 700 is injected or ?lled With a 
process compatible ?uid from source 772 using pump 720. 
Clamp 776 is closed to occlude line 774 and clamp 766 is 
opened providing the pump 720 With access to the source 
772 through line 760, opened clamp 766 and line 770. The 
volume of process compatible solution Would be about 48L. 
The pump 720 ?lls the miXing bag at about 20L/min. 

[0147] Upon completion of the injecting of the process 
compatible solution into the miXing bag 700, the agitation 
step is then initiated. This is accomplished by closing clamp 
766, opening clamp 748 and reversing How of pump 720 at 
a How rate of about 20L/min. The agitation time period is 
about 10 minutes to obtain the selected concentration of 100 
g/L. 

[0148] Upon completion of the step of agitating the solu 
tion, the solution is ready to be WithdraWn. The WithdraWal 
is accomplished by opening clamp 744 to WithdraW the 
solution at the selected concentration from line 740 using 
pump 722 through line 802 to the ?lter 804. 


























