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ABSTRACT 

A ?exible polymeric container for holding albumin. The 
container is made of a sheet of ?exible polymeric ?lm 
formed into a bag having a cavity enclosed by a ?rst Wall, 
an opposing second Wall, and seals about a periphery of the 
?rst and second Walls. The seals join an interior portion of 
the opposing ?rst and second Walls and create a ?uid-tight 
chamber Within the cavity of the container for storing a 
concentration of the albumin. 
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ALBUMIN IN A FLEXIBLE POLYMERIC 
CONTAINER 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This Application is a divisional of co-pending US. 
application Ser. No. 10/101,490 ?led Mar. 19, 2002, Which 
Application is incorporated herein by reference and made a 
part hereof, and upon Which a claim of priority is based. 

FEDERALLY SPONSORED RESEARCH OR 
DEVELOPMENT 

[0002] Not Applicable. 

TECHNICAL FIELD 

[0003] The present invention relates generally to the pack 
aging of a protein, and more speci?cally to a ?exible 
polymeric container for packaging of albumin. 

BACKGROUND OF THE INVENTION 

[0004] Many peptides and proteins for pharmaceutical or 
other use are knoWn, including glycoproteins, lipoproteins, 
imunoglobulins, monoclonal antibodies, enZymes, blood 
proteins, receptor proteins, and hormones. 

[0005] One type of such compound is albumin. Albumin is 
a sulfur-containing, Water-soluble protein that congeals 
When heated, and occurs in blood. Albumin is often utiliZed 
as a blood expander to assist in maintaining a patient’s blood 
pressure, or sometimes to assist With increasing a patient’s 
blood pressure during blood loss. 

[0006] Proteins, such as albumin, are adsorbed by most 
man-made materials, including liquid containers made of 
various polymers. Adsorption of the protein onto the arti? 
cial polymeric surface results in a loWering of the protein 
content of that solution. Some protein solutions can be 
adversely affected by protein adsorption onto arti?cial sur 
faces through a process called denaturing. Denaturing is a 
process Whereby the protein is not permanently adsorbed 
onto the polymeric container, but rather the protein mol 
ecules are adsorbed onto the container and then released. 
The adsorption and release can change the shape of the 
molecule (i.e., denature it). Often, When protein molecules 
in drug solutions have undergone denaturing, they may lose 
their ef?cacy and utility. Accordingly, to date proteins such 
as albumin have been stored for individual use in glass vials 
in order to avoid the risk of denaturing. Because of the cost 
encountered in producing, packaging, boxing, shipping and 
storing glass vials, as Well as the cost and Weight of the glass 
vial, and the ease With Which the glass vial may break, a 
more efficient, inexpensive and user friendly means of 
packaging proteins such as albumin to possibly eliminate the 
above draWbacks is desirable. 

[0007] One type of packaging utiliZed for packaging non 
protein pharmaceuticals is polymeric bags formed With a 
form-?ll-seal packaging machine. Form-?ll-seal packaging 
machines are typically utiliZed to package a product in a 
?exible container. The form-?ll-seal packaging machine 
provides an apparatus for packaging certain pharmaceuticals 
and many other products in an inexpensive and ef?cient 
manner. 
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[0008] Pursuant to FDA requirements, certain pharmaceu 
ticals packaged in form-?ll-seal packages are traditionally 
steriliZed in a post-packaging autoclaving step. The post 
packaging step includes placing the sealed package contain 
ing the pharmaceutical in an autoclave and steam steriliZing 
or heating the package and its contents to a required tem 
perature, Which is often approximately 250° F., for a pre 
scribed period of time. This steriliZation step operates to kill 
bacteria and other contaminants found inside the package, 
Whether on the inner layer of ?lm or Within the pharmaceu 
tical itself. 

[0009] Certain packaged pharmaceuticals, including cer 
tain proteins such as albumin, hoWever, generally cannot be 
steriliZed in such a manner. This is because the heat required 
to kill the bacteria in the autoclaving process destroys or 
renders useless certain pharmaceuticals. Further, in the case 
of albumin protein, the heat may operate to congeal the 
protein. 
[0010] Form-?ll-seal packaging may also present other 
problems beyond steriliZation concerns When packaging 
certain proteins such as albumin. Speci?cally, conventional 
form-?ll-seal packaging machinery introduces heat to cer 
tain areas of the polymeric material of the package to create 
seals. If the heat contacts the protein during the sealing 
process, the protein may congeal or otherWise denature such 
as during high-temperature steriliZation. Further, since cer 
tain proteins such as albumin, as Well as other pharmaceu 
ticals, operate as insulators, all seal areas must be free of the 
substance in order for the polymeric materials to be heat 
sealed together. If any substance, such as albumin is present 
in the seal area prior to sealing, the integrity of the seal may 
be jeopardized. 

[0011] Thus, a convenient and cost-effective means for 
packaging certain proteins, including proteins such as albu 
min is desirable. 

SUMMARY OF THE INVENTION 

[0012] The present invention provides a ?exible poly 
meric container for holding a concentration of a solution, 
including peptides and/or proteins. Such peptides and pro 
teins include: glycoproteins, lipoproteins, imunoglobulins, 
monoclonal antibodies, enZymes, blood proteins, receptor 
proteins, and hormones. Additionally, the present invention 
provides a method of packaging such a solution in a ?exible 
polymeric container. Generally, the ?exible polymeric con 
tainer comprises a sheet of ?exible polymeric ?lm formed 
into a bag. The bag has a cavity enclosed by a ?rst Wall and 
an opposing second Wall. The bag further has seals about a 
periphery of the ?rst and second Walls that join an interior 
portion of the opposing ?rst and second Walls to create a 
?uid-tight chamber Within the cavity of the container. A 
concentration of the solution is stored Within the ?uid-tight 
chamber. In one embodiment, the solution is albumin. 

[0013] According to one aspect of the present invention, 
the ?exible polymeric container for holding a concentrate of 
Water-soluble albumin comprises a sheet of ?exible poly 
meric material that is initially converted into a tube With a 
former, and is subsequently converted into a series of 
adjacent bags. The bags have a ?rst side member, a second 
side member peripherally sealed to the ?rst side member, 
and a cavity betWeen an interior of the ?rst and second side 
members. A quantity of a concentration of Water-soluble 
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albumin is located Within the cavity of the bag. The openings 
of the bags are subsequently sealed to create a ?uid-tight 
chamber. 

[0014] According to another aspect of the present inven 
tion, the container has a plurality of peripheral edges. Three 
of the peripheral edges are sealed With heat, and one of the 
peripheral edges contains a fold that separates the ?rst Wall 
or ?rst side member from the opposing second Wall or 
second side member. 

[0015] According to another aspect of the present inven 
tion, a ?tment is connected to the container adjacent the fold. 
The ?tment extends from the outer shell of the container at 
the fold and has a sealed passageWay that cooperates With 
the ?uid-tight chamber of the container. The sealed passage 
Way extends into the cavity of the container to alloW the 
albumin to be released from the ?uid-tight chamber. A 
chevron may be located a distance from the opposing sides 
of the ?tment, and along the fold, to assist drainage of the 
albumin from the container. 

[0016] According to another aspect of the present inven 
tion, a heat seal block is provided to insulate the ?tment 
heater from the ?ller assembly. 

[0017] According to another aspect of the present inven 
tion, the peripheral edge of the container opposing the fold 
contains a ?rst seal and a second seal. The ?rst and second 
seals join the ?rst and second opposing Walls. An aperture is 
located betWeen the ?rst seal and the second seal, and 
extends through the ?rst and second opposing Walls. 

[0018] According to another aspect of the present inven 
tion, the ?exible polymeric sheet material comprises a 
laminate ?lm having an outside layer of linear loW density 
polyethylene, a gas barrier layer, a core layer of polyamide, 
and an inside layer of linear loW density polyethylene. The 
layers are bonded together by a polyurethane adhesive. 

[0019] According to another aspect of the present inven 
tion, albumin in concentrations of 20% and 25% is packaged 
in the ?exible polymeric container. Additionally, the ?exible 
polymeric containers may have a volume of 50 ml. or 100 
ml. 

[0020] According to another aspect of the present inven 
tion, a method of packaging albumin protein, as Well as other 
solutions, comprises providing a ?exible polymeric con 
tainer having an opening extending from a cavity of the 
polymeric container, providing a quantity of a concentration 
of albumin, or other solution, typically a liquid-soluble 
solution, in a sterile solution, inserting the solution under a 
pressure into the cavity of the polymeric container through 
the opening, and sealing the opening to secure the liquid 
solution Within a ?uid-tight chamber of the cavity of the 
polymeric container. 

[0021] According to another aspect of the present inven 
tion, a ?ller is used to insert the liquid solution into the 
?exible container. The ?ller has a distal tip With adjacent ?rst 
and second interior passageWays. The ?rst interior passage 
Way has a larger cross-sectional area than the second interior 
passageWay. The second interior passageWay extends adja 
cent the ?rst interior passageWay to an exterior of the tip, and 
the liquid solution is dispersed from the ?ller through the 
second interior passageWay. 
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[0022] According to another aspect of the present inven 
tion, the interface betWeen the ?rst and second interior 
passageWays is interior of an exterior of the tip, and the 
second interior passageWay extends to the exterior of the tip. 
The liquid solution is maintained at the interface betWeen 
the ?rst and second interior passageWays during a suspen 
sion of ?lling of the bags. 

[0023] According to another aspect of the present inven 
tion, a sheath or other exterior member is located exterior to 
a portion of the ?ller adjacent the tip. The sheath prevents 
contact betWeen the polymeric container and the ?ller. 

[0024] According to another aspect of the present inven 
tion, the exterior member extends proximal the tip of the 
?ller. 

[0025] According to another aspect of the present inven 
tion, the sheath is concentric With the ?ller. An air passage 
Way extends betWeen an interior of the sheath and an 
exterior of the ?ller. Further, steriliZed air passes through the 
air passageWay and is expelled adjacent the tip of the ?ller 
and upstream of the liquid solution exit. 

[0026] According to another aspect of the present inven 
tion, albumin is packaged in a series of ?exible polymeric 
containers With a form-?ll-seal packaging machine. A quan 
tity of ?ltered albumin and a ?exible polymeric material is 
provided, and the form-?ll-seal packaging machine converts 
the ?exible polymeric material into a series of bags. The 
bags are ?lled With a quantity of albumin Within the form 
?ll-seal packaging machine, and a seal area of the bags is 
sealed With the packaging machine to enclose the quantity of 
the albumin in the bags. 

[0027] According to another aspect of the present inven 
tion, the adjacent bags in the series of bags are initially 
connected, are sequentially ?lled With a quantity of albumin, 
and are separated folloWing the ?lling of each bag. 

[0028] According to another aspect of the present inven 
tion, the form-?ll-seal packaging machine has an aseptic 
area. The steriliZed ?exible polymeric material is provided 
Within the aseptic area, and is formed into bags Within the 
aseptic area. Additionally, the liquid solution is inserted into 
the bags in the aseptic area, and the bags are sealed Within 
the aseptic area to form a ?uid-tight container. 

[0029] According to another aspect of the present inven 
tion, albumin is packaged in a series of ?exible polymeric 
containers in a form-?ll-seal packaging machine With the 
folloWing process: converting ?exible polymeric material 
into a tube With a former in the form-?ll-seal packaging 
machine; converting the tube into a series of bags in the 
form-?ll-seal packaging machine; sequentially ?lling the 
bags With a quantity of albumin Within the form-?ll-seal 
packaging machine; and, sealing a seal area of the bags With 
the packaging machine to enclose the quantity of the albu 
min Within the bags. The bags may be ?lled With a ?ller that 
discharges albumin from the ?ller and into the bag Without 
contacting the seal area of the opening of the bag. 

[0030] According to yet another aspect of the present 
invention, albumin is packaged in a ?exible polymeric 
container With the folloWing process: providing a concen 
trate of albumin; providing a packaging machine having a 
forming assembly, a ?lling assembly, and a sealing assem 
bly, each of Which is located Within an interior aseptic 
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environment of the packaging machine; providing a ?exible 
polymeric ?lm; forming the ?exible polymeric ?lm into an 
elongated tube With the forming assembly; sealing a portion 
of the elongated tube of polymeric ?lm With the sealing 
assembly, the sealed polymeric ?lm being dimensioned in 
the shape of a bag having seal areas about a periphery 
thereof, a cavity located Within the bag and betWeen the seal 
areas, and an opening extending from the cavity to an 
exterior of the bag; ?lling the bag With albumin under 
pressure through the ?lling assembly, the ?lling assembly 
having a ?ll tube extending through the opening of the bag 
and into the cavity of the bag, and a sheath concentric to an 
exterior of the ?ll tube, the ?ll tube directing the albumin 
into an interior of the bag a distance aWay from a periphery 
of the opening of the bag, and the sheath limiting contact 
betWeen the ?ll tube and the bag; and, sealing the opening 
of the bag to retain the albumin Within the cavity of the bag. 

[0031] Accordingly, a ?exible polymeric container for 
storing albumin made in accordance With the present inven 
tion provides an inexpensive, easily manufactured, and 
ef?cient package and process Which eliminates the draW 
backs associated With prior packages and processes for 
packaging albumin. 

[0032] Other features and advantages of the invention Will 
be apparent from the folloWing speci?cation taken in con 
junction With the folloWing draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0033] To understand the present invention, it Will noW be 
described by Way of example, With reference to the accom 
panying draWings in Which: 

[0034] FIG. 1 is a cross-sectional elevation vieW of a 
form-?ll-seal packaging machine for manufacturing a ?ex 
ible polymeric container holding a concentration of albumin 
of the present invention; 

[0035] FIG. 2 is a schematic vieW of the process for 
manufacturing the ?exible polymeric container holding a 
concentration of albumin of the present invention; 

[0036] FIG. 3 is a front elevation vieW of the ?exible 
polymeric container holding a concentration of albumin of 
the present invention; 

[0037] FIG. 4 is a partial side elevation vieW of the 
?exible polymeric container holding a concentration of 
albumin of FIG. 3; 

[0038] FIG. 5 is a side elevation vieW of a partial ?ller 
assembly of the present invention; 

[0039] FIG. 6 is an enlarged side elevation vieW of a 
portion of the ?ller assembly of FIG. 5; 

[0040] FIG. 7 is a cross-sectional side elevation vieW of a 
sheath for the ?ller assembly of the present invention; 

[0041] 
FIG. 7; 

FIG. 8 is an end elevation vieW of the sheath of 

[0042] FIG. 9 is a schematic cross-sectional vieW of an 
embodiment of the ?lm laminate structure of the present 
invention; 

[0043] FIG. 10 is a cross-sectional vieW of the end of the 
?ll tube and sheath of the present invention; 
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[0044] FIG. 10A is a cross-sectional vieW of the end of 
another embodiment of the ?ll tube and sheath of the present 
invention; 
[0045] FIG. 11 is a partial top cross-sectional vieW about 
lines 11-11 of FIG. 12 of the ?ll tube and ?tment assembly 
of the form-?ll-seal packaging machine of the present inven 
tion; and, 
[0046] FIG. 12 is a partial side cross-sectional vieW about 
lines 12-12 of FIG. 11 of the ?ll tube and ?tment assembly 
of the present invention. 

DETAILED DESCRIPTION 

[0047] While this invention is susceptible of embodiments 
in many different forms, there is shoWn in the draWings and 
Will herein be described in detail preferred embodiments of 
the invention With the understanding that the present dis 
closure is to be considered as an exempli?cation of the 
principles of the invention and is not intended to limit the 
broad aspect of the invention to the embodiments illustrated. 

[0048] As identi?ed above, the breadth of the present 
disclosure includes the packaging of any type of certain 
pharmaceutical compounds such as peptides and proteins for 
pharmaceutical or other use. Such compounds are knoWn 
and include: glycoproteins, lipoproteins, imunoglobulins, 
monoclonal antibodies, enZymes, blood proteins, receptor 
proteins, and hormones. For purposes of example, hoWever, 
the detailed description of the present invention focuses on 
the packaging of albumin in a ?exible polymeric container. 

[0049] Referring noW in detail to the FIG. 3, there is 
shoWn a ?exible polymeric container 12 of the present 
invention holding a concentration of albumin. The ?exible 
polymeric container 12 is preferably manufactured by an 
aseptic form-?ll-seal packaging machine 10 as shoWn in 
FIG. 1, and utiliZing the process schematically illustrated in 
FIG. 2. 

[0050] The aseptic form-?ll-seal packaging machine 10 
generally includes an unWind section 14, a ?lm steriliZing 
section 16, a ?lm drying section 18, an idler roller/dancer 
roller section 20, a nipped drive roller assembly section (not 
shoWn), a forming assembly section 22, a ?n seal assembly 
section 24, a ?tment attaching assembly section 26, a ?lling 
assembly section 30, an end sealing/cutting assembly sec 
tion 32, and a delivery section (not shoWn). Each of these 
assemblies doWnstream of the unWind section 14 is con 
tained Within the internal aseptic environment of the aseptic 
form-?ll-seal packaging machine 10. 

[0051] One of the functions of each of the various assem 
blies of the form-?ll-seal packaging machine 10 is as such: 
the unWind section 14 contains a roll of the ?exible poly 
meric ?lm 34 that is ultimately formed into the container; the 
?lm steriliZing section 16 provides a peroxide bath to 
steriliZe the ?lm 34; the ?lm drying section 18 provides a 
means for drying and cleaning the peroxide from the ?lm 34; 
the forming assembly 22 provides a forming mandrel 36 to 
convert the Web of ?lm into a tube 38 that ultimately 
becomes the ?exible container or bag 12; the ?n seal 
assembly 24 provides the longitudinal seal 40 on the tube 38 
that ultimately becomes the longitudinal seal 40 on the 
?exible container 12, thereby longitudinally sealing the 
formed tube 38; the ?tment attachment assembly 26 attaches 
a ?tment 42 to the tube 38; the ?lling assembly 30 includes 
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a ?ller 44 that ?lls the ?exible containers 12 With a sub 
stance, that being a concentration of Water-soluble albumin 
in the preferred application; and, the end sealing/cutting 
assembly 32 contains sealing and cutting jaWs 46 that form 
the end seals 76,78 of the ?exible polymeric containers 12 
to enclose the albumin Within the ?exible polymeric con 
tainer 12, and ultimately separate the formed, ?lled and 
sealed containers 12. 

[0052] In the preferred embodiment, the albumin utiliZed 
to be packaged in the ?exible polymeric container 12 is 
either a 20% human albumin or a 25% human albumin. 
Those skilled in the art Will understand that any concentra 
tion of albumin is operable under this description. To 
achieve the required concentration level, the albumin is 
typically combined With sterile Water and stabiliZers. Fur 
ther, prior to packaging the albumin concentration is pas 
teuriZed and stored in large stainless steel holding tanks (not 
shoWn) having a volumetric capacity of approximately 500 
600 liters, at approximately 2° C. to 8° C. Immediately 
before packaging, the albumin tanks are removed from 
refrigeration and alloWed to equilibrate to the packaging 
room temperature (approximately 68° One should pro 
cess albumin at temperatures Which do not result in dena 
turing of the protein, approximately beloW 60° C. HoWever, 
anyWhere betWeen 0° C. and 60° C., and more preferably 
betWeen 20° C. and 45° C. is appropriate. Additionally, in 
one embodiment the process temperatures 68° F. to 77° F. 
Additionally, the albumin is ?ltered through a 0.2 micron 
?lter as it enters the packaging machine 10. 

[0053] The ?exible polymeric ?lm 34 utiliZed in the 
preferred embodiment of the present invention is a linear 
loW density polyethylene laminate. It has been found that 
such a ?lm With a gas barrier is particularly suitable for 
housing oxygen labile solutions, such as the identi?ed 
proteins, including albumin. Speci?cally, it has been found 
that this ?lm reduces or eliminates the denaturing process 
previously associated With placing proteins, such as albu 
min, in a plastic container. As shoWn in FIG. 9, in the 
preferred embodiment the laminate ?lm 34 has an outside 
layer of linear loW density polyethylene (LLDPE) 52, a gas 
barrier layer 54, a core layer of polyamide 56, and an inside 
layer of linear loW density polyethylene 58, the layers being 
bonded together by a polyurethane adhesive 60. Most pref 
erably, the material requirements of the laminate structure 
has the folloWing characteristics: a LLDPE layer (approxi 
mately 61:10 pm) 52, a polyurethane adhesive layer 60, a 
polyvinylidene chloride (PVDC) layer (approximately 1915 
pm) 54, a polyurethane adhesive layer 60, a nylon layer 
(approximately 15:5pm) 56, a polyurethane adhesive layer 
60, and LLDPE layer (approximately 61:10 pm) 58. In total, 
the thickness of the ?lm is approximately 160125 pm. 
Additionally, the PVDC layer 54 is most preferably manu 
factured by DoW Chemical and sold under the trademark 
SARAN. Such a ?lm is disclosed in US. Pat. No. 4,629,361. 
US. Pat. No. 4,629,361 is assigned to the assignee of the 
present invention, and is incorporated herein, and made a 
part hereof, by this reference. This ?lm 34 is manufactured 
by Fujimori under the trade name FTR-13F. 

[0054] Prior to usage, the internal aseptic area of the 
packaging machine must be steriliZed each day. This is 
accomplished With a hydrogen peroxide fog Which is passed 
through the aseptic area of the packaging machine. 
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[0055] As seen in FIG. 1, the roll of ?lm 34 is located in 
the unWind section 14 of the packaging machine 10. During 
use, the ?lm 34 is transferred through a hydrogen peroxide 
bath 16 to steriliZe the ?lm before entering the aseptic area 
of the packaging machine 10. This steriliZation step cleans 
the Web of ?lm so that it can be utiliZed to create a sterile 
product. Sterilization and cleansing of the ?lm is critical in 
the medical industry When one is packaging parenteral or 
enteral products. This steriliZation step is especially critical 
When the resultant product is not to be terminally steriliZed, 
i.e., When the packaging machine is an aseptic packaging 
machine. After the ?lm has been Washed, cleaned or steril 
iZed, liquid and other residue, for example the chemical 
sterilant or Wetting agent such as the hydrogen peroxide 
typically remains on the ?lm. Thus, it is necessary to remove 
the liquid and/or residue from the ?lm 34. An air knife (a 
stream of air bloWn across the Web of ?lm so that the liquid 
contained thereon is bloWn off the ?lm) located in the ?lm 
drying section 18 is utiliZed to remove liquid and other 
residue from the ?lm 34 as the ?lm enters the aseptic area 
of the packaging machine. 

[0056] In the aseptic area of the packaging machine 10, the 
?lm 34 passes through the dancer roller section 20 and the 
drive roller section prior to entering the forming assembly 
section 22. Before entering the forming assembly 22 the Web 
of ?lm 34 is substantially planar, and has a ?rst surface 62 
and a second surface 64. The ?rst surface 62 faces doWn 
Ward as the ?lm enters the forming assembly 22 and 
ultimately becomes an interior of the container 12, While the 
second surface 64 faces upWard as the ?lm enters the 
forming assembly 22 and ultimately becomes the outside of 
the container 12. 

[0057] As shoWn in FIGS. 3 and 4, the ?lm 34 addition 
ally has a theoretical fold-line approximately located about 
a centerline of the length of the Web of ?lm 34. The 
theoretical fold-line becomes a fold area 67 that separates 
the ?rst side member 66 or ?rst Wall from the second side 
member 68 or second Wall of the container 12. 

[0058] A forming mandrel 36 is located in the forming 
assembly section 22. The forming mandrel 36 assists in 
converting the substantially planar Web of polymeric mate 
rial 34 into an elongated and substantially tubular member 
38. It is understood that the elongated tubular member 38, or 
tube, is generally not cylindrical, but rather has an oblong 
shape as shoWn in FIG. 4. In connection With the identi? 
cation of the areas of the Web of ?lm as described above, 
after the ?lm 34 traverses through the forming assembly 22, 
the ?rst surface 62 of the ?rst side member 66 opposes the 
?rst surface 62 of the second side member 68. 

[0059] Once the tubular member 38 is formed, the tubular 
member receives a longitudinal seal 40 in the ?n seal 
assembly section 24, and a ?tment 42 is connected to the 
tube 38 With the ?tment attachment assembly 26. The 
?tment 42 is attached to and extends from the outer shell of 
the container 12 at the fold area 67 With the use of a ?tment 
sealer 27 that seals the ?tment 42 to the fold area 67 of the 
container 12. One component of the ?tment sealer 27 is the 
heat seal block 37. As shoWn in FIGS. 11 and 12, the heat 
seal block 37 is located in a pocket 25 in the ?ller assembly 
30 (sometimes the ?ller assembly 30 is referred to as the heat 
tube). Additionally, a ?rst channel 29 connects the pocket 25 
With a top of the ?ller assembly 30 to alloW for Wires 23 and 
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other components to traverse doWn to the heat seal block 37 
and other components in the ?ller assembly 30. A second 
channel 31 is adjacent the ?rst channel 29. The ?ller 44 is 
located in the second channel 31 of the ?lling assembly 30. 
The ?tment sealer 27 operates at a temperature from about 
415° F. to about 450° F., and With a pressure from about 55 
psig to about 70 psig, although one of ordinary skill in the 
art Would understand that any range Within the above 
identi?ed ranges is acceptable. 

[0060] Because of the intense operating temperatures of 
the ?tment sealer 27, and speci?cally the heat seal block 37, 
the ?tment sealer 27 should be insulated from the albumin 
(as Well as any other protein, drug or other components 
Wherein heat Will have an impact thereon) ?oWing through 
the ?ller 44 in the adjacent second channel 31 of the ?lling 
assembly 30. It has been determined that insulating the 
?tment sealer 27 from the albumin ?oWing through the ?ller 
44 should decrease the likelihood of heat migrating to the 
?ller 44 and causing congealing of the albumin in the ?ller 
44. 

[0061] One means for insulating the ?tment sealer 27, and 
speci?cally the heat seal block 37 Within the ?rst channel 29 
of the ?ller assembly 30 is With an insulator means. In the 
preferred embodiment, an insulator is provided for insulat 
ing the heat of the ?tment sealer 27 from the rest of the 
?lling assembly 30. To accomplish this, the heat seal block 
37 is initially located a distance from the Wall 33 of the 
pocket 25 in the ?ller assembly 30. And, an insulating spacer 
35 is positioned betWeen the ?tment sealer 27 and the Wall 
33 to maintain a minimum distance. In the preferred embodi 
ment, the insulating spacer 35 is made of a Vespel SP2 
material available from Dupont. The insulating spacer 35 is 
in the shape of a mechanical key, and ?ts in a mating key slot 
(not shoWn) in the heat seal block 37. The insulating spacer 
eXtends beyond the heat seal block 37 by preferably at least 

[0062] Additionally, in one embodiment the heat seal 
block 37 for the ?tment sealer 27 is made of an anodiZed 
aluminum that is coated With an insulating ceramic. More 
speci?cally, the heat seal block 37 is coated With a 0.008“ 
0.012“ thick plasma spray ceramic to provide a thermal 
barrier. In this embodiment, the plasma spray ceramic is 
applied to the aluminum heat seal block 37 after it has been 
fabricated, assembled and hard-coat anodiZed. Those skilled 
in the art Will recogniZe that the insulator for the heat seal 
block 37 may actually be any insulating material or insu 
lating member. Additionally, the insulating member may be 
a separate component from the heat seal block 37 that may 
be placed betWeen the heat seal block 37 and the ?ller 
assembly 30. In another embodiment, the insulator means is 
located in the pocket 25 of the ?ller assembly 30. In this 
embodiment, the insulator means may be either a separate 
insulating component located Within the pocket 25, or it may 
be an insulating component that is coated on the Wall of the 
pocket 25 to insulate the ?ller assembly 30 from the heat of 
the ?tment sealer 27. 

[0063] As shoWn in FIG. 4, the ?tment 42 has a sealed 
passageWay that cooperates With the interior of the tube 38. 
The passageWay eXtends into and creates a ?uid communi 
cation With the cavity 82 of the container to alloW the 
albumin to be released from the ?uid-tight chamber. One of 
ordinary skill in the art Would fully understand that in some 
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embodiments the albumin may be injected into the cavity 82 
of the container 12 through the ?tment 42. 

[0064] The ?n seal assembly 24 introduces heat and 
pressure to the ?lm 34 to create the longitudinal seal 40 at 
the peripheral edge of the tube 38 that opposes the fold area 
67. Typically, the ?n seal assembly operates at a temperature 
from about 350° F. to about 380° F., and With a pressure from 
about 40 psig to about 80 psig, although any range Within 
these identi?ed ranges is acceptable. In the preferred 
embodiment of the container 12 as shoWn in FIG. 3, the 
longitudinal seal 40 comprises a ?rst longitudinal seal 70 
and a second longitudinal seal 72. Those skilled in the art 
Will recogniZe that While the preferred embodiment com 
prises ?rst and second longitudinal seals 70,72, a variety of 
seal types, quantities and siZes may actually be utiliZed 
Without departing from the scope of the present invention. 
The ?rst and second longitudinal seals 70,72 join the ?rst 
surface 62 of the ?rst Wall 66 to the opposing ?rst surface 62 
of the second Wall 68. An aperture 74, typically utiliZed to 
hang a formed container 12, is created betWeen the ?rst 
longitudinal seal 70 and the second longitudinal seal 72. 
Accordingly, the aperture 74 eXtends through the ?rst and 
second opposing Walls 66,68. 

[0065] The sealed tubular member 38 traverses from the 
?n seal assembly 24 to the ?lling assembly 30 and the end 
sealing assembly 32. At the end sealing assembly 32, the 
form-?ll-seal packaging machine 10 utiliZes heat and pres 
sure to convert the sealed tube 38 into a series of bags 12, 
also referred to as containers 12. Typically, the end sealing 
assembly operates at a temperature from about 375° F. to 
about 405° F., and With a pressure from about 500 psig to 
about 850 psig, although any range Within these identi?ed 
ranges is acceptable. The sealed tube 38 ?rst receives a 
bottom seal 76 to initially form the bag 12 having a cavity 
82 located betWeen the ?rst and second sides 66,68 of the 
container 12 and the bottom seal 76 of the container, and an 
opening 80 that eXtends from the cavity 82 of the container 
12 to an exterior of the container 12. It should be understood 
that during the form-?ll-seal manufacturing process, the 
opening 80 eXtends from the cavity 82 of the container 12 
into the center of the tube 38. Once the bottom seal 76 is 
created, the bag 12 is ?lled With the albumin through the 
opening 80, and then the top seal 78 is formed, thus sealing 
or closing the opening 80 and creating a ?uid-tight chamber 
82 Wherein the albumin is retained. Further, once the bottom 
seal 76 is created, the polymeric ?lm 34 can be said to be 
dimensioned in the shape of the open bag 12, having seal 
areas about its periphery (the longitudinal seal 34 opposing 
the fold area 67, and the bottom seal 76 joining the fold area 
67 and the longitudinal seal 40), and having a cavity 82 
located Within the bag 12 and betWeen the seal areas 40, 76 
and the fold area 67. Thus, With the preferred embodiment 
of the form-?ll-seal packaging process, the ?nished con 
tainer 12 has sealed areas on three sides of the bag 12: the 
top seal 78, the bottom seal 76, and the longitudinal seal 40. 
The longitudinal seal 40 joins the top seal 78 and the bottom 
seal 76. In the preferred process, the top seal 78 of a ?rst bag 
12 is formed at the same time as the bottom seal 76 of an 
adjacent upstream bag 12 With the end sealing assembly 32. 
As such, adjacent bags 12 in the series of bags 12 are 
initially connected, both by being part of the tubular member 
38 that forms the bags 12, as Well as by having end seals that 
are formed With the same end sealing assembly 32. 
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[0066] In the preferred embodiment of the process for 
creating and ?lling containers of present invention With 
albumin as illustrated in FIGS. 1 and 2, the containers 12 
are ?lled With the albumin through a ?lling assembly 30 that 
extends doWn the tube 38. The ?lling assembly 30 thus 
operates to ?ll the cavity 82 of the bag 12 through the 
opening 80 of the in-process, three-sided and open bag 12. 
It Will be understood that the apparatus and process for 
creating and ?lling bags of the present invention is not to be 
limited to ?lling containers With albumin or other proteins or 
peptides. Additionally, it is understood that the breadth of 
the apparatus and process for creating and ?lling bags of the 
present invention, including certain aspects of the apparatus 
and process for creating and ?lling bags of the present 
invention is not limited to creating and ?lling containers 
With albumin or other proteins or peptides. Other solutions, 
including other drug solutions are suitable for use With the 
present invention. For example, With respect to the heater 
block, one of ordinary skill in the art Would understood that 
such an aspect of the present invention can be utiliZed With 
any ?ller solution Wherein heat may have an adverse impact 
thereon. As a further example, With respect to the ?lling 
assembly, one of ordinary skill in the art Would understand 
that such an aspect of the present invention can be utiliZed 
With any ?ller solution Wherein the existence of such solu 
tion in a seal area may adversely effect the integrity of the 
seal area. Further, one of ordinary skill in the art Will 
understand that the broad application of the apparatus and 
process described herein is not limited to the above 
examples. 

[0067] The ?lling assembly 30 of the preferred embodi 
ment is illustrated in FIGS. 5-8 and 10. As such, the ?lling 
assembly 30 comprises a pressuriZed ?ller 44 made up of a 
?ll tube 84, and a sheath 86 located concentrically about the 
perimeter of the ?ll tube 84. For ?lling albumin, the ?ller 44 
typically operates under a solution line pressure of from 
about 4 psig. to about 20 psig, hoWever, any range of 
pressures Within the identi?ed range is acceptable. Addi 
tionally, as one of ordinary skill in the art Would understand, 
the ?lling pressure range may vary depending on the solu 
tion being ?lled. In the preferred embodiment, the ?ller for 
the albumin operates under a solution line pressure of from 
about 10 psig. to about 16 psig, and most preferably under 
a solution line pressure of from about 12 psig. to about 16 
psig. The identi?ed ranges are utiliZed in an attempt to 
reduce turbulence and splashing of the albumin or other 
protein as it is inserted into the container 12. As explained 
above, after the bottom seal 76 is created, the bag 12 is ?lled 
With the albumin through the ?lling assembly 30, the top 
seal 78 is created simultaneously With the bottom seal 76 of 
the next bag, the next bag 12 of the tube 38 is sequentially 
?lled, and so on and so forth. Thus, adjacent bags 12 in the 
series of bags 12 are initially connected, and are then 
separated folloWing sequentially ?lling and sealing of each 
respective bag 12. 

[0068] As shoWn in FIG. 5, in the preferred embodiment, 
the ?ller 44 of the ?lling assembly 30 is con?gured as a tube 
86 over a tube 84. Additionally, as shoWn in FIGS. 11 and 
12, the ?ller 44 traverses Within the second channel 31 of the 
?lling assembly 30. The sheath tube 86 is situated concentric 
about the ?ll tube 84, With an air passageWay 88 extending 
in the space betWeen the inner diameter of the sheath tube 86 
and the outer diameter of the ?ll tube 84. SteriliZed air passes 
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through the air passageWay and is expelled adjacent a tip of 
the ?ll tube 84, upstream of a ?ll tube exit 92. 

[0069] In a preferred embodiment of the ?ll tube 84 as 
shoWn in FIG. 5, the ?ll tube 84 has a venturi 85 that tapers 
from a ?rst diameter to a second larger diameter about its 
length. Further, as shoWn in FIG. 6, the tip 90 of the ?ll tube 
84 has a ?rst interior passageWay 94 concentric With and 
adjacent a second interior passageWay 96. And, in a pre 
ferred embodiment of the present invention, the ?rst interior 
passageWay 94 is generally circular in cross-sectional shape, 
having a ?rst interior diameter, and the second interior 
passageWay 96 is generally circular in cross-sectional shape, 
having a second interior diameter. The interior diameter, and 
thus the cross-sectional area, of the ?rst interior passageWay 
94 is dimensioned larger than the interior diameter, and thus 
the cross-sectional area, of the second interior passageWay 
96. An interface 98 connects the ?rst interior passageWay 94 
and the second interior passageWay 96 at a location that is 
interior of an exterior of exit 92 of the tip 90 of the ?ller 44. 
In a preferred embodiment, the interface comprises a cham 
fered step 98 betWeen the ?rst and second interior passage 
Ways 94,96 to sharply reduce the diameter from the ?rst 
interior passageWay 94 to the second interior passageWay 
96. The interface 98 betWeen the ?rst and second passage 
Ways 94,96 provides a useful function in the operation of the 
?ller. Since the albumin, or any other solution, is dispensed 
from the exit of the second interior passageWay 96 of the 
?ller 44, capillary forces in the ?ll tube operate to have the 
meniscus of the albumin reside at the interface 98 betWeen 
the ?rst and second passageWays 94,96 during a stoppage in 
?lling instead of at the exit 92 of the second passageWay. 
Thus, even though the albumin is dispersed from the ?ller 44 
through the second interior passageWay 96, during each 
suspension in ?lling in betWeen sequential ?lling of the bags 
12, the albumin is maintained interior to and a distance from 
the exit of the ?ller 44, and at the interface 98 of the ?rst and 
second passageWays 94,96. Such a con?guration greatly 
assists in preventing migration of the albumin from the exit 
of the ?ller. Any migration may alloW the albumin to be 
transferred onto an exterior of the ?ller and contact the ?lm 
34. As explained above, some solutions, including albumin, 
operate as an insulator. If the albumin migrated onto the ?lm 
it Would likely jeopardiZe the integrity of the top seal area. 
Thus, the con?guration of the present invention provides a 
means for eliminating this draWback. In testing conducted 
on the seal integrity of the containers 12 of the present 
invention, 99.90% of the formed containers 12 Were above 
the minimum seal strength value of 20 psi in burst test 
evaluation. 

[0070] As explained above, in the preferred embodiment 
the sheath 86 resides concentrically about a perimeter of the 
?ll tube 84, and an air passageWay 88 extends in the space 
betWeen the inner diameter of the sheath tube 86 and the 
outer diameter of the ?ll tube 84. While in the preferred 
embodiment the distal end portion 100 of the sheath 86 is an 
adapter that is mounted on the sheath 86, the distal end 
portion 100 may be manufactured as part of the sheath 86 
Without destroying the intended function of the sheath 86. As 
shoWn in FIG. 10, When an adapter 100 is utiliZed, an 0-ring 
101 provides a seal betWeen the sheath 86 and the adapter 
100. 

[0071] As shoWn in FIGS. 7 and 8, the distal end portion 
100 of the sheath 86 has a chamfered end 104. Aplurality of 
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vent holes 102 are located adjacent the end of the distal end 
portion 100 of the sheath 86. The sterilized air is dispelled 
from the air passageway 88 out of the vent holes 102. Since 
the exit of the vent holes 102 resides at the chamfered end 
104 of the sheath 86, the How pattern of the steriliZed air is 
circumferentially exterior to the How pattern of the albumin 
being dispelled from the ?ll tip so as not to interfere With the 
How of the albumin. This decreases the chances of the 
steriliZed air from introducing a turbulent effect to the 
dispensed albumin. Additionally, since the air ?oW pattern is 
exterior to and aWay from the liquid ?oW pattern of the 
albumin, any possible foaming of the albumin that may 
come in contact With the air is minimiZed. Similar to the 
bene?ts uncovered With the dual inner diameters of the ?ll 
tube 84, the bene?ts uncovered With the How of the steriliZed 
air are extremely useful. Such a con?guration greatly assists 
in preventing splashing and foaming of the albumin from the 
exit of the ?ller. Furthermore, angling the air ?oW pattern 
exterior to and aWay from the ?ll tube assists in pushing the 
?lm aWay from the exit of the ?ll tube, and thus aWay from 
the albumin. Each of these assist in preventing contact by the 
albumin With the portion of the ?lm that is converted into the 
top seal area, thereby also aiding in continually creating a 
stronger top seal. 

[0072] As shoWn in FIG. 10, the ?rst interior diameter 106 
of the distal end portion 100 is dimensioned to ?t onto the 
sheath 86 and be secured thereto With a setscreW 110 When 
an adaptor is utiliZed. In such a con?guration, the o-ring 101 
is placed betWeen the sheath 86 and the ?rst interior diam 
eter 106 of the distal end portion 100 to maintain a proper 
seal. The second interior diameter 108 of the distal end 
portion 100 is dimensioned to provide the air passageWay 88 
betWeen the sheath 86 and the ?ll tube 84. As shoWn in FIG. 
7, a chamfer 112 is located at the end of the second interior 
diameter 108 to further reduce the inside diameter of the 
sheath 86. A reverse chamfer 114 is located at an exterior 
portion of the end of the sheath 86. 

[0073] The sheath 86 and ?ll tube 84 are shoWn as 
assembled in FIG. 10. As seen in the illustration, the outside 
diameter of the ?ll tube 84 is dimensioned to be the same as 
or slightly less than the reduced inside diameter of the sheath 
86 at the chamfer 112. In the preferred embodiment, the 
second interior diameter of the sheath 86 is approximately 
0.584 inch, and is decreased at the chamfer 112 to approxi 
mately 0.500 inch. Additionally, the outside diameter of the 
?ll tube 84 of the preferred embodiment of the present 
invention is approximately 0.500 inch. As such, interface 
betWeen the chamfer 112 and the ?ll tube 86 operates to 
close the air passageWay 88 and force the steriliZed air out 
the vent holes 102 located upstream of the exit 92 of the 
second interior passageWay of albumin ?ll tube 84. 

[0074] Also, as seen in FIG. 10, the outside diameter of 
the sheath 86 is larger than the outside diameter of the ?ll 
tube 84 protruding past the sheath 86. Often during ?lling 
the tube 38 of ?lm contacts the ?lling assembly 30. With the 
identi?ed con?guration of the ?ll tube and sheath, even 
though during a portion of the ?lling process the ?ll tube 84 
of the ?lling assembly 30 extends through the opening 80 of 
the bag and into the cavity 82 of the bag, the sheath 86 is 
exterior to a portion of the ?ll tube 84, and thus only the 
sheath 86 can contact the tube 38, thereby preventing contact 
betWeen the polymeric container and the ?ll tube 84. As 
such, the exit 92 of the ?ll tube 84 is positioned a distance 
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aWay from the interior Wall of the ?exible polymeric con 
tainer 12. Thus, the position and siZe of the sheath 86 in 
combination With the interior interface 98 of the ?rst and 
second interior passageWays, and the reverse chamfer 114 
prevents any albumin from migrating to an exterior of the 
?lling assembly 30 and coming in contact With the seal areas 
of the tube 38 that ultimately become the top seal 78 of the 
?nished container. Since albumin operates as an insulator, it 
is necessary to maintain all seal areas free of the protein in 
order for the polymeric materials to be heat sealed together. 
If any albumin Was present in the seal area prior to sealing, 
the integrity of the seal may be jeopardized. As such, With 
the identi?ed con?guration, the albumin is discharged from 
the ?ll tube 84 and into the bottom of the bag 12 Without 
contacting the seal area of the opening of the bag 12 that 
ultimately becomes the top seal 78. Note, hoWever, that not 
all of the above-identi?ed precautions are required in order 
to practice the invention. 

[0075] FIG. 10A discloses another embodiment of the 
?ller 44 of the present invention. In this embodiment the 
distal end portion 100 of the sheath 86 has a portion thereof 
120 that extends proximal the exit 92 of the tip 90. Addi 
tionally, the distal end portion 100 of the sheath 86 may have 
?ngers 122 that extend proximal or beyond the exit 92 of the 
tip 90. The end portion 100 that extends past the distal end 
portion 100 of the sheath may also extend aWay from or 
transverse to the ?ll tube 84. As such, the ?lm contacts the 
extending portions 120. In this con?guration, there is a 
greater likelihood of preventing contact betWeen the poly 
meric container and the ?ll tube 84, and more importantly, 
a greater likelihood that the solution Will not come in contact 
With the seal areas of the tube 38. 

[0076] While the speci?c embodiments have been illus 
trated and described, numerous modi?cations come to mind 
Without signi?cantly departing from the spirit of the inven 
tion, and the scope of protection is only limited by the scope 
of the accompanying Claims. 

What is claimed is: 
1. A container for holding albumin comprising: 

a ?exible polymeric ?lm formed into a bag having a 
cavity enclosed by a ?rst Wall, an opposing second 
Wall, and seals about a periphery of the ?rst and second 
Walls, the seals joining an interior portion of the oppos 
ing ?rst and second Walls and creating a ?uid-tight 
chamber Within the cavity of the container, Wherein a 
concentration of albumin is stored Within the ?uid-tight 
chamber. 

2. The container of claim 1, Wherein a solution of sterile 
Water and stabiliZers is mixed With the concentration of 
albumin in the container. 

3. The container of claim 1, Wherein the bag has a 
plurality of peripheral edges that are sealed, and another 
peripheral edge that contains a fold. 

4. The container of claim 3, Wherein three of the periph 
eral edges are sealed With heat, and one of the peripheral 
edges contains the fold that separates the ?rst Wall from the 
opposing second Wall. 

5. The container of claim 3, Wherein a ?tment is con 
nected to the container, the ?tment having a passageWay that 
cooperates With the ?uid-tight chamber of the container. 

6. The container of claim 5, Wherein the ?tment is 
adjacent the fold. 
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7. The container of claim 3, wherein the peripheral edge 
opposing the fold contains a ?rst longitudinal seal and a 
second longitudinal seal, the ?rst and second longitudinal 
seals joining the ?rst and second opposing Walls, and 
Wherein an aperture is located betWeen the ?rst longitudinal 
seal and the second longitudinal seal, the aperture extending 
through the ?rst and second opposing Walls. 

8. The container of claim 3, further comprising an aper 
ture adjacent an edge opposing the ?tment. 

9. The container of claim 3, further comprising at least 
one chevron seal in the fold. 

10. The container of claim 5, further comprising a chevron 
seal in the fold on opposing sides of the ?tment. 

11. The container of claim 1, Wherein the ?exible poly 
meric ?lm comprises a laminate having an outside layer of 
linear loW density polyethylene, a gas barrier layer, a core 
layer of polyamide, and an inside layer of linear loW density 
polyethylene. 

12. The container of claim 11, Wherein the layers com 
prising the ?exible polymeric ?lm are bonded together With 
a polyurethane adhesive. 

13. A container for albumin comprising: 

a ?exible polymeric ?lm formed into a bag having a 
cavity enclosed by a ?rst Wall, an opposing second 
Wall, and seals about a periphery of the ?rst and second 
Walls, the seals joining an interior portion of the oppos 
ing ?rst and second Walls and creating a ?uid-tight 
chamber Within the cavity of the container, and a 
concentration of albumin being stored Within the ?uid 
tight chamber. 

14. A ?exible polymeric container for holding a concen 
trate of Water-soluble albumin, comprising: 

a bag made from a sheet of ?exible polymeric material 
initially converted into a tube, the tube being subse 
quently converted into a series of adjacent bags in an 
aseptic area, the bags having a ?rst side member, a 
second side member peripherally sealed to the ?rst side 
member, and a cavity betWeen an interior of the ?rst 
and second side members, Wherein a quantity of a 
concentration of Water-soluble albumin is located 
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Within the cavity of the bag folloWing ?lling of the 
albumin into the cavity of the bag through an opening 
of the bag With a ?ller in the aseptic area, the opening 
of the bags being sealed Within the aseptic area of the 
to create a ?uid-tight chamber containing the albumin. 

15. The ?exible polymeric container of claim 14, Wherein 
the ?exible polymeric sheet material comprises a laminate 
?lm having an outside layer of linear loW density polyeth 
ylene, a gas barrier layer, a core layer of polyamide, and an 
inside layer of linear loW density polyethylene. 

16. The ?exible polymeric container of claim 15, Wherein 
the layers are bonded together With a polyurethane adhesive. 

17. The ?exible polymeric container of claim 15, Wherein 
the gas barrier layer is a polyvinylidene chloride. 

18. The ?exible polymeric container of claim 15, Wherein 
the core layer of polyamide is a nylon. 

19. The ?exible polymeric container of claim 15, Wherein 
the gas barrier layer is constructed from SARAN. 

20. A ?exible polymeric container ?lled With albumin, 
comprising: 

an outer shell made of a laminate having an outside layer 
of linear loW density polyethylene bonded together to a 
?rst side of a polyvinylidene chloride layer, a second 
side of the polyvinylidene chloride layer being bonded 
together to a ?rst side of a layer of SARAN, the second 
side of the layer of SARAN being bonded together to 
an inside layer of linear loW density polyethylene, the 
outer shell having a ?rst side and an opposing second 
side sealed together at a periphery of the outer shell, 
and a cavity located betWeen the ?rst and second sides, 
the cavity forming a ?uid-tight chamber having a 
concentration of albumin stored therein, Wherein a 
?tment extends from the outer shell, the ?tment having 
a sealed passageWay extending into the cavity of the 
container to alloW the albumin to be released from the 
?uid-tight chamber. 

21. The ?exible polymeric container of claim 20, Wherein 
the layers of the laminate are bonded together With a 
polyurethane adhesive. 

* * * * * 


