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(57) ABSTRACT 

A mobile ?rst housing bounds a substantially sterile clean 
room, a ?ltration room, and at least one change room 
communicating between clean room. A ?uid ?ltration sys 
tem is disposed Within the ?rst housing, the ?ltration system 
includes a ?rst support container in Which a disposable ?ll 
bag is disposed. A disposable ?uid line extends between the 
?ll bag and the at least one ?lter. A support bin is also 
disposed Within the ?rst housing. A disposable pooling bag 
is disposed Within the support bin, the pooling bag being in 
?uid communication With the at least one ?lter. A disposable 
?ll line has a ?rst end in ?uid communication With the 
pooling bag and an opposing second end disposed Within the 
clean room. 
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MOBILE FILTRATION FACILITY AND METHODS 
OF USE 

BACKGROUND OF THE INVENTION 

[0001] 1. The Field of the Invention 

[0002] The present invention relates to mobile ?ltration 
facilities used in ?ltering liquids derived from mammalian 
blood and other ?uids. 

[0003] 2. The Relevant Technology 

[0004] Mammalian blood serum, such as fetal bovine 
serum, calf serum, and the blood serum of other mammals, 
is broadly used in the growth and development of cell 
cultures. Although serum can be derived from the blood of 
all animals, it has been found that serum derived from a fetus 
or neW born has enhanced properties for cell groWth. In part, 
this is because such serums are high in groWth factors and 
hormones Which enhance cell groWth. 

[0005] Most mammalian blood serum is obtained at estab 
lished slaughterhouses. For example, fetal bovine serum is 
typically obtained from fetuses that are removed from cattle 
that are slaughtered for beef. The fetuses are taken to an area 
of the slaughterhouse Where the blood is harvested from the 
fetuses. The blood is then processed so as to remove the 
serum component. The raW un?ltered serum is then placed 
in bottles and quickly froZen. 

[0006] Because there are relatively feW fetuses and such 
fetuses have a rather small amount of blood, fetal bovine 
serum is a precious and expensive commodity. Prior to use 
of the serum, the serum must be ?ltered under highly 
stringent conditions that require the use of a sterile clean 
room. Furthermore, most ?ltering processes pass the serum 
through different stainless steel tanks and ?xed lines that 
must be repeatedly cleaned and certi?ed betWeen batches. 
This cleaning requires the use and disposal of haZardous 
cleaning chemicals. Although a clean room and the required 
?ltering equipment can be erected at each slaughterhouse, 
this is generally not cost ef?cient. That is, because there is 
such a small volume of fetal bovine serum harvested at a 
given slaughterhouse, it is difficult for a single slaughter 
house to recoup the expense of building, operating, man 
ning, and maintaining a sterile clean room and the ?ltration 
equipment. 

[0007] As a result, the traditional approach to ?ltering 
serum is to ship the serum to an established ?ltration facility. 
The problem With this approach, hoWever, is that slaughter 
houses are Widely spaced apart throughout the World and 
there are relatively feW ?ltration facilities. Because serum 
must remain froZen, the serum becomes relatively expensive 
to ship over long distances to the established ?ltration 
facilities. Furthermore, because of various blood diseases, 
some countries Will not alloW blood products to be trans 
ported into their country for ?ltering and/or sale. 

[0008] In addition, it is often critically important to the 
purchasers of ?ltered serum that they can establish and 
certify Where a particular serum Was derived and ?ltered. 
Acquiring a serum in one country, ?ltering the serum in a 
second country, and then attempting to sell the serum in a 
third country is largely prohibitive. Such movement betWeen 
countries makes is dif?cult to obtain required import 
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licenses and to provide suf?cient assurance to the end 
purchasers as to the origin and history of the serum. 

[0009] Similar types of problems are also encountered in 
?ltering blood components Which are used in clinical chem 
istry controls. For example, human donated blood that has 
expired is typically processed to extract the serum, plasma, 
and fractions thereof Which can subsequently be used in 
clinical chemistry controls. Again, prior to use such blood 
components must be ?ltered under highly stringent condi 
tions that require the use of a sterile clean room and a 
?ltration system. The expired blood is often found at blood 
banks and other storage facilities located at sporadic loca 
tions throughout the World. As With fetal bovine serum, 
?ltering the blood components is cost prohibitive to the 
storage facilities. The blood and/or bloods products are thus 
typically shipped to ?ltration facilities. Again, hoWever, the 
shipping of blood products requires refrigerated shipping 
Which adds signi?cant cost to the ?nal blood products. 
Furthermore, attempts to transport blood products betWeen 
different countries can be problematic. 

[0010] Accordingly, What is needed are methods and sys 
tems that can be used to ef?ciently ?lter and/or steriliZe 
blood products and other types of liquids that are produced 
and/or collected at different facilities around the World. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] Various embodiments of the present invention Will 
noW be discussed With reference to the appended draWings. 
It is appreciated that these draWings depict only typical 
embodiments of the invention and are therefore not to be 
considered limiting of its scope. 

[0012] FIG. 1 is a perspective vieW of a ?ltration facility 
including a ?rst housing and a second housing; 

[0013] FIG. 2 is a top cross sectional plan vieW of the ?rst 
housing shoWn in FIG. 1; 

[0014] FIG. 3 is a top cross sectional plan vieW of the 
second housing shoWn in FIG. 1; 

[0015] FIG. 4 is a front vieW of a ?ltration system dis 
posed Within the second housing shoWn in FIG. 3; 

[0016] FIG. 5 is cross sectional side vieW of a ?ll container 
assembly of the ?ltration system shoWn in FIG. 4; 

[0017] FIG. 6 is a perspective vieW of a pooling bag 
assembly of the ?ltration system shoWn in FIG. 4; 

[0018] FIG. 7 is a partially exploded perspective vieW of 
a pooling bag of the pooling bag assembly shoWn in FIG. 6; 

[0019] FIG. 8 is a cross sectional side vieW shoWing a 
connection of a dip tube to the pooling bag shoWn in FIG. 
6; 

[0020] FIG. 9 is a partial cross sectional top plan vieW of 
a ?ll line assembly of the pooling bag assembly shoWn in 
FIG. 6; 

[0021] FIG. 10 is a top plan vieW of the pooling bag 
assembly shoWn in FIG. 6 in a collapsed state and sealed 
Within double bags; 

[0022] FIG. 11 is a perspective vieW of a support bin of the 
?ltration system shoWn in FIG. 4; 
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[0023] FIG. 12 is a partially disassembled top plan vieW of 
the support bin shown in FIG. 11; 

[0024] FIG. 13 is a partially disassembled bottom perspec 
tive vieW of the support bin shoWn in FIG. 11; 

[0025] FIG. 14 is an elevated front vieW of a bracket 
shoWn in FIG. 13; 

[0026] FIG. 15 is a perspective vieW of a retention plate of 
the support bin shoWn in FIG. 11; 

[0027] FIG. 16 is a bottom perspective vieW of the support 
bin shoWn in FIG. 11 With the door removed; and 

[0028] FIG. 17 is a front vieW of the pooling container 
assembly shoWn in FIG. 4 used in dispensing a liquid into 
bottles Within the clean room of the second housing shoWn 
in FIG. 3. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0029] The present invention relates to mobile ?ltration 
facilities and methods of use. In one embodiment the mobile 
?ltration facilities can be used in the ?ltration and/or ster 
ilization of mammalian blood components such as serum, 
plasma, and fractions thereof. Such blood components can 
be derived from human and non-human mammals. For 
example, as used in the speci?cation and appended claims, 
the term “mammalian blood serum” is broadly intended to 
include fetal bovine serum, calf serum, and the blood serum 
of other mammals such as horses, pigs, sheep, and the like. 
Mammalian blood serum can also comprise serum derived 
from donated human blood. In alternative embodiments, the 
mobile ?ltration facilities can be used in the ?ltration and/or 
sterilization of media, buffers, and regents used in the 
groWth of cell cultures and in still other liquids Which 
require ?ltration and/or sterilization. 

[0030] Depicted in FIG. 1 is one embodiment of an 
inventive mobile ?ltration facility 8 incorporating features 
of the present invention. Filtration facility 8 comprises a 
mobile ?rst housing 10 and a mobile second housing 12. 
Each housing 10 and 12 has a substantially parallelepiped 
con?guration that includes a front Wall 14 and an opposing 
back Wall 16 that each extend betWeen a ?rst end Wall 18 and 
an opposing second end Wall 20. Each housing 10 and 12 
also includes a ?at roof 22 and a ?oor 24. Hooking ports 26 
are formed on each comer of each housing 10 and 12 to 
facilitate attachment to housings 10 and 12 for lifting. 

[0031] In one embodiment, each of ?rst housing 10 and 
second housing 12 comprises a standard metal shipping 
container having standard dimensions. For example, con 
tainers intended for intercontinental use typically have exter 
nal standard dimensions of length 20 feet (6.10 m), 30 feet 
(9.14 m), or 40 feet (12.20 m); Width of8 feet (2.44 m); and 
height of 8.5 feet (2.59 m) or 9.5 feet (2.90 m). These 
dimensions are only approximations and can vary Within a 
feW inches. For example, the 30 feet containers are typically 
closer to 29.9375 feet (9.125 m) in length. Other standard 
and non-standard dimensions can also be used. In the 
illustrated example of the present invention, each of ?rst 
housing 10 and second housing 12 has a length of 40 feet 
(12.20 m), a Width of8 feet (2.44 m), and height betWeen 8.5 
feet (2.59 m) to 9.5 feet (2.90 m) each Within a tolerance of 
a feW inches, such as Within six inches (0.15 m). 
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[0032] By forming the ?ltration facility 8 out of standard 
shipping containers, housings 10 and 12 can be stacked, if 
desired, and easily transported by rail, ship, truck or the like 
using conventional techniques. In an alternative embodi 
ment, housings 10 and 12 can be custom designed having 
other dimensions. In such other embodiments, roof 22 can 
be pitched. 

[0033] As depicted in FIGS. 1 and 2, ?rst housing 10 
comprises a thaW room 26 and a quick freezer room 28. A 
storage room 30 houses the heating and ventilation equip 
ment that regulates the air ?oW and temperature Within thaW 
room 26 While a storage room 32 houses the compressor and 
other equipment 31 needed to control the temperature Within 
freezer room 28. 

[0034] ThaW room 26 is accessed through a door 33 and 
is partially bounded by a ?rst Wall 34 and an opposing 
second Wall 36. First Wall 34 is substantially covered With 
inlet vents from ?oor to ceiling While second Wall 36 is 
substantially covered With return vents from ?oor to ceiling. 
Heated air is uniformly bloWn through all of the inlet vents 
on ?rst Wall 34 and simultaneously draWn out through all of 
the return vents on second Wall 36. As a result, an air?ow, 
Which is substantially uniform from ?oor 24 to roof 22, 
continually passes across thaW room 26 from ?rst Wall 34 to 
second Wall 36. 

[0035] For purposes of illustration, the inventive ?ltration 
facility 8 Will be discussed beloW in terms of ?ltering fetal 
bovine serum. It is emphasized that in alternative embodi 
ments ?ltration facility 8 can be used in ?ltering other blood 
components, other types of serum, media, reagent, buffers, 
and other types of ?uids. 

[0036] Fetal bovine serum is initially harvested at a facil 
ity such as a slaughterhouse. The fetal bovine blood is 
collected and then processed to extract the serum. Speci? 
cally, the collected blood is clotted and then passed through 
a centrifuge so as to remove the clotted portion. The 
remaining clear ?uid portion of the blood is the raW or 
un?ltered serum. The un?ltered serum is placed in plastic 
bottles and then stored Within a freezer at a storage site so 
as to remain frozen. The storage site is typically located at 
or close to the harvesting facility. In one embodiment the 
plastic bottles hold a volume of 2 liters. Other sized bottles 
can also be used. When a su?icient quantity of the un?ltered 
serum has been collected and frozen, the inventive ?ltration 
facility 8 is transported to the storage site. Housings 10 and 
12 are positioned Within a Warehouse or other temporary 
shelter and connected to a source of Water and electrical 
poWer. In alternative embodiments housings 10 and 12 can 
be insulated and otherWise designed for operating in an 
exposed environment. 

[0037] To initiate processing, a ?rst batch of frozen serum 
is placed Within thaW room 26. Although ?ltration facility 8 
can operation in a continuous ?oW manner, the serum is 
typically processed on a batch basis so that an entire batch 
can be certi?ed as having common de?ned properties. For 
example, as Will be discussed beloW in greater detail, once 
a batch of serum is ?ltered, the ?ltered serum is bottled and 
marked With a speci?c lot number. End purchasers and users 
Will understand that all ?ltered serum having a common lot 
number has substantially identical properties. As such, use 
of serum from different bottles having the same lot number 
should produce substantially the same results. The batch size 
























