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(57) ABSTRACT 
The method of molding flexible, collapsible containers 
comprises extruding a tubular parison of material to be 
molded and sealing the outer, free end of the parison; 
ballooning the parison with relatively low pneumatic 
pressure; closing the mold about the ballooned parison 
to cause the edges of the parison to protrude out of the 
mold chamber; and sealing said parison to form said 
container, including the step of forming seal lines posi 
tioned laterally inwardly from the lateral edges of the 
parison. A novel container design is also covered. 

5 Claims, 9 Drawing Figures 
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FLEXIBLE COLLAPSIBLE CONTAINERS, AND 
METHOD OF MOLDING 

Matter enclosed in heavy brackets II appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions made 
by reissue. 

BACKGROUND OF THE INVENTION 
Blood is generally stored in flexible, collapsible con 

tainers. The soft, collapsible, plastic material of the 
containers permits the blood to be drained from the 
containers without bringing it into contact with vented 
air in the container. 

Various plastic formulations exhibit good characteris 
tics of compatibility with blood cells. At the present 
time, most blood bags are made of polyvinyl chloride 
formulations, for one reason because of good Radio 
Frequency (R.F.) sealing characteristics. 
Other plastics are also promising candidates for col 

lapsible blood bag materials, for example, various co 
polymers of polyolefins, such as those containing ethyl 
ene, propylene, and/or butylene units, and copolymers 
containing other units such as styrene and vinyl acetate. 

Unfortunately, many vinylic polymer materials such 
as polyolefins are less susceptible to R.F. sealing. Thus, 
they are not as readily manufacturable by the peripheral 
heat sealing of plastic sheets together to define the con 
tainer in the manner analogous to the present manufac 
turing process of vinyl blood bags, particularly when 
the most desirable thin-walled blood bags are being 
manufactured, in which the wall thickness is as low as 
0.008 to 0.018 inch, for example. In this case, conven 
tional assembly methods for blood bags have been 
found not to produce a container of adequate strength 
with, for example, polyolefin-based polymers having 
this low wall thickness. 

Also, blood bags are usually of a generally oval cross 
section in which the major axis of the oval is substan 
tially larger than the minor axis, e.g. at least 50 percent 
greater and preferably at least 100 percent greater. 
Another alternative for manufacture of polyolefin 

containing containers and the like is blow molding, in 
which a tubular parison is extruded, placed into a blow 
mold, and then inflated, to conform to the shape of the 
inner chamber of the mold. However, it has proven 
difficult to blow mold containers of extreme oval cross 
section without obtaining substantial differences in the 
wall thickness about the circumference of the cross 
section. This, in turn, interferes severely with the de 
sired mode of collapsing of the container. 

In accordance with this invention, novel oval con 
tainers are disclosed, having wall thicknesses about 
their cross section of improved uniformity, as well as 
other advantages described below. These containers 
can be made so that the container walls are sufficiently 
thin to be readily collapsible in the manner of conven 
tional blood bags, although the use of the container is 
not restricted merely to blood bags, but they may be 
used for any of a large variety of desired uses for col 
lapsible bags. 

DESCRIPTION OF THE INVENTION 

In this invention, flexible, collapsible containers, pref 
erably of the novel type described below, are made by 
extruding a tubular parison of material to be molded, 
and sealing the outer end of the parison; ballooning the 
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2 
parison with relatively low pneumatic pressure (for 
example 5 to 10 p.s.i.g.), closing the mold about said 
ballooned parison to cause lateral edges of the bal 
looned parison to protrude out of the mold chamber of 
said mold, and sealing said parison to form the flexible, 
collapsible container, including forming seal lines for 
the container, by means of the mold, positioned laterally 
inwardly from the lateral edges of the parison. 

Preferably, the entire bag is defined by seal lines 
interior from the edges of the parison. Thus, the formed 
bag is surrounded by what might be called a frame of 
parison material, which may be stripped off after forma 
tion of the bag. 
The invention of this application is easily utilizable to 

produce containers of generally oval cross sections, in 
which the major axes of the cross sections are at least 
fifty percent greater than the minor axes of the cross 
sections. This is so because the closing mold chamber, 
which will be of corresponding shape, simply presses 
the parison together to permit the molding of the con 
tainer out of a pair of parison face sections, which are 
generally surrounded by other portions of the parison 
for later removal. 
The method of this application is preferably utilized 

on a container which is formed in the mold without 
axial stretching, to avoid an excessive amount of bi-axial 
orientation, which may interfere with the formation of 
strong, peripheral seal lines defining the container 
formed out of the parison. 
As a further advantage, this invention can be per 

formed with reduced tolerances relative to parison size 
and positioning with respect to the mold, when com 
pared with many other blow molding techniques, espe 
cially those involved with the blow molding of thin 
walled containers of highly oval cross section. Accord 
ingly, the containers produced in the manufacturing 
process can be expected to exhibit fewer rejects, even 
though less expensive and precise apparatus is used in 
the manufacture. 

Preferably, when the mold is closed about the pari 
son, relatively high pneumatic pressure when compared 
with the relatively low pneumatic pressure (for example 
50 to 120 p.s.i.g.) utilized to initially balloon the parison, 
is applied to the parison interior through access aper 
tures which the mold defines in the container, to blow 
mold it into intimate conformity with the shape of the 
mold chamber. 

It is also preferred to extrude the parison to exhibit an 
increase in wall thickness over a relatively minor part of 
its length, to provide a substantially increased wall 
thickness in that portion of the parison which is to be 
molded to define the access apertures, when compared 
with the majority of the remainder of the parison. Ac 
cordingly, relatively rigid access apertures may be de 
fined in one end of the container, while the remainder of 
the container is thin, flexible and collapsible. 

It is also preferred for the collapsible container to be 
shaped by the mold so that circumferences of the con 
tainer wall sections in planes perpendicular to the longi 
tudinal axis of the chamber are essentially all oval and 
uniform, the portions adjacent both ends of the chamber 
tapering transversely to thin ends, and correspondingly 
increasing in lateral dimension to achieve the uniform 
circumference of the chamber wall sections. 

Accordingly, by the method described above, flexi 
ble, collapsible bags for blood and other desired uses, 
having a substantially oval cross section, may be mass 
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produced on a reliable basis, even when made from 
polyolefin-based materials which do not seal well by 
conventional R.F. sealing. This also permits the use of 
plastics in blood bags having greatly reduced plasticizer 
content, which is deemed by many to be desirable. 

In the drawings, 
FIG. 1 is an elevational view of a blood bag which is 

manufactured in accordance with this invention. 
FIG. 2 is a side elevational view of the blood bag of 

FIG. 1, rotated 90 degrees from the view of FIG. 1 
about the longitudinal axis thereof, with the blood 
donor tube broken away. 
FIGS. 3 through 8 are perspective views of portions 

of a molding machine, showing sequential steps in the 
molding operation of this invention. 

FIG. 9 is an elevational view of one mold half utilized 
in this invention, with the newly-formed container 
shown resting therein. 

Referring to the drawings, blood bag 10 is illustrated 
defining a closed, flexible, collapsible container of gen 
erally oval cross section having a shoulder portion 2 
with a wall thickness substantially thicker than the wall 
thickness of the remainder 14 of the sealed collapsible 
portion. Specifically, shoulder portion 12 may be from 
0.02 to 0.1 inch thick, typically 0.06 inch, while the 
remaining portion 14 of bag 10 may range from 0.008 to 
0.018 inch, for example 0.013 inch, with relatively little 
variation in wall thickness in different portions 14 of the 
container. 
There is defined through shoulder portion 12 a plural 

ity of spaced, upstanding tubular sleeves 16, 17 project 
ing outwardly from the end of the bag to provide com 
munication to the bag interior. Sleeve 16, as shown, is 
connected to a donor tubing 18, which terminates in a 
conventional needle assembly 20, being connected to 
sleeve 16 in the manner shown in the co-pending patent 
application of David A. Winchell, et al., Ser. No. 
705,319 filed July 14, 1976. The other sleeves 17 carry 
molded tubular structures 22, being heat sealed to the 
outer ends 24 of sleeves 17. The sleeves 17 define a 
sealing diaphragm across their bores which may be 
penetrated by a sterile needle for access. 

Outside of structure 22 a closed port protector 23 is 
provided. Tubular structure 22 and port protector 23 
may be of conventional structure. Structure 22, donor 
tubing 18, and protectors 23 may be added after mold 
ing of the bag 10. 

Sleeves 16, 17 may be interconnected by thin web 
portions 25 integral with the sleeves. Web member 25 
has a perforatable portion 27 defined therein, being 
perforatable because of the presence of the line of weak 
ness 29 designed in the web member 25, the line of 
weakness being only about 0.001 or 0.002 inch thick and 
defining a closed, generally rectangular (or circular if 
desired) figure so that web member 27 may be punched 
out to permit the passage therethrough of alignment 
rods of a plasma extractor or other hanging and orient 
ing members. 
At the other end of container of bag 10 an integrally 

attached, flat tail seal and hanger portion 26 is provided, 
being defined with a perforatable slot 28, to permit 
penetration of a hanger rod or hook so that the bag may 
be hung in inverted position. 

Hanger member 26 is shown to be longitudinally 
recessed toward the container 10 at its central portion 
30 relative to the lateral portions 32 thereof. This per 
mits the tucking of the hanger portion into the bulk of 
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4. 
the bag during the configuration of the blood bag after 
collection of the blood has taken place. 

It might also be added that, as an alternative embodi 
ment to the bag specifically illustrated herein, different 
numbers of ports 6 may be provided. For example, a 
fourth port may be provided for permanent communi 
cation with tubing connecting to a second blood bag, 
for providing a double bag similar in function to the 
presently known double bags. Also, in similar manner, 
the bag of this invention may be utilized in conjunction 
with other multiple bag systems. 

It may be seen from an inspection of FIGS. 1 and 2 
that the circumferences of the container wall section, 
for example sections 34 and 36, which are perpendicular 
to the longitudinal axis 38 of the chamber, are essen 
tially all uniform except at the extreme ends of the con 
tainer. This is accomplished by the fact that both ends 
of the chamber taper transversely to thin ends as illus 
trated in FIG. 2 while correspondingly increasing in 
lateral dimension as illustrated in FIG. 1, to achieve the 
generally uniform circumference of the chamber wall 
sections 34, 36 etc. throughout the great majority of this 
invention, despite the changing transverse and lateral 
dimensions as illustrated in FIGS. 1 and 2. This arrange 
ment facilitates the flat collapse of the container despite 
the fact that it has been molded in oval shape, as further 
disclosed for example in Canadian Pat. No. 1,001,511. 
The collapsible, uniform-walled, blow molded con 

tainer of this invention may be manufactured in accor 
dance with the following process steps, as illustrated in 
FIGS. 3 through 9. The apparatus used for performing 
the method of this invention may, for example, be a 
continuous extrusion machine with a secondary blow 
station, for example of the type manufactured by Bekum 
Maschinenfabriken Gmbh, of Berlin. This machine may 
be modified with a special attachment for prepinching 
the parison as illustrated. 

Turning to FIG. 3, extruder 40 is shown in the pro 
cess of extruding a hot, tubular plastic parison 42 which 
has been sealed at its outer end 44 by pinching unit 48. 
Pinching unit 46 is shown to comprise a pair of sealing 
bars 48 positioned upon reciprocating arms 50 so that, in 
the manner programmed, they are opened as shown to 
allow the parison 42 to lass, and then intermittently 
close together to provide a transverse seal 44 at the 
outer end of the parison. 
FIG. 3 also shows cutting blade 52 positioned on 

horizontally swinging arm 54, which swings through 
the parison 42 to cut it at the appropriate time. 
Mold halves 56, 58 each defining a mold chamber 60 

of a shape complementary to the shape of half of bag 10, 
is also shown in FIG. 3. 

After parison 42 has lowered between mold halves 
56, 58, the tubular extruded parison is exposed in its 
interior to a low pressure (about 8 p.s.i.g.) to cause it to 
balloon outwardly as shown in FIG. 3 until its trans 
verse dimension approximates the width of mold cham 
bers 60. The portion of the parison that defines shoul 
ders 12 may be extruded with a thicker wall. 

Then, the mold halves 56, 58 are closed, as shown in 
FIG. 4, to cause the parison to be transversely collapsed 
to assume the general shape of chambers 60. However, 
parison 42 has been ballooned so that it exceeds the 
transverse dimension of the mold chamber 60, and thus 
overlaps it generally on all sides thereof, as illustrated in 
the elevational view of FIG. 9. 
The sealing edges 66 of mold chamber 60 may be 

approximately 0.015 to 0.05 inch wider, typically 0.03 
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inch, being surrounded on the outside by recess 65 
formed in face 68 of each mold half, to form a thinned 
seal line 67, defining the newly-formed bag 10, which is 
surrounded by a flash portion 70 of the parison. There 
after, knife 52 cuts the parison 42, and the closed mold 
halves 56, 58 held within mold retainer assembly 61 are 
horizontally moved, as shown in FIG. 5, in the conven 
tional manner of the Bekum machine, out from under 
extruder 40 to a position under blow tube assembly 62. 
As shown in FIG. 6 and 7 blow tubes 64 move down 

wardly from assembly 62, to pass through apertures 68 
defined in the mold halves, and through sleeve portions 
16 defined in the newly-formed bag in the closed mold, 
to penetrate into the bag interior. 
Tubes 64 may be proportioned to sealingly pass 

through the bores of sleeves 16 to assist in the formation 
thereof. Then relatively high pneumatic pressure (for 
example 90 p.s.i.g.) is applied through tubes 64 to the 
bag interior, to blow mold the bag to its final configura 
tion intimately corresponding to the shape of the mold 
chambers 60. A perspective view of this step is shown in 
FIG. 7, with an opened elevational view of the same 
step being shown in FIG. 9. 

Thereafter, mold halves 56 reopen as shown in FIG. 
8, and newly-formed bag 10 drops out of the apparatus. 
Thereafter, the flash portions 70 of the parison which 
are outside of thin seal line 67, formed by mold chamber 
edges 66, may be stripped off, and the auxiliary member 
22, 23, and donor tubing 18 may be added, to provide a 
blood bag 10 as shown in FIGS. 1 and 2. 
Each mold half 56, 58 defines a tail-forming section 

72 including a raised portion 74 to define the tail seal 26 
and thin pierceable portion 28 of the bag. Also, each 
mold half defines an access tube-forming portion 76 
comprising a complementary shaped area for forming 
the sleeve 16 and web member 25, as well as perforata 
ble portion 27. Raised linear portions on the mold define 
thin, frangible portions 29. 
The above has been offered for illustrative purposes 

only, and is not for the purpose of limiting the invention 
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6 
of this application, which is as defined in the claims 
below. 
That which is claimed is: 
1. A blow-molded, flexible, collapsible container, free 

of laterally positioned longitudinal seal lines flaps, 
which defines a sealed, collapsible portion of generally 
oval transverse cross-section and, defined at one end of 
said sealed portion, a shoulder portion having a wall 
thickness substantially thicker than the wall thickness of 
the sealed, collapsible portion, a plurality of spaced, 
upstanding sleeves being defined through said shoulder 
portion at said one end, the oval cross-sections of said 
sealed, collapsible portion defining major axes which 
are at least 50 percent greater than the minor axes of 
said oval cross-sections to facilitate flat collapse, and at 
the end of said container opposite to said shoulder por 
tion end an integrally-attached, flat tail seal and hanger 
portion, said tail seal and hanger portion defining a 
continuous inner end integral with the remainder of said 
container material and having central and lateral por 
tions, said continuous inner end being longitudinally 
recessed toward said container at its central portion 
relative to the lateral portions thereof to permit tucking 
of the hanger portion into the bag. 

2. The flexible, collapsible container of claim 1 in 
cluding a web portion connecting said spaced sleeves, 
and perforatable portions defined in said web portion to 
permit the passage therethrough of alignment rods of a 
plasma extractor. 

3. The container of claim 1 in which the circumfer 
ences of container wall sections in planes perpendicular 
to the longitudinal axis of said chamber are essentially 
all uniform, the portions adjacent both ends of the 
chamber tapering transversely to thin ends, and corre 
spondingly increasing in lateral dimension to achieve 
the uniform circumference of said chamber wall sec 
tions. 

4. The container of claim 3 in which, apart from the 
area of said shoulder portions, the wall thickness of said 
container is generally uniform. 

5. The container of claim 4 in which the plastic of the 
container does not exhibit longitudinal axial orientation. 

is . . . . 


