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The present mventlon relates generally to plasuc ﬁlms and containers made ﬁ'om' '

‘same. More specifically, the present invention relates to containers for housmg medical

products and methods for manufacturing same.

It is known to house medical solutions in flexible containers constructed from.

plastic films. These containers can be used to house products such as parenteral, enteral,

. and dialysis solutions. Indeed, a great variety of different solutions can be housed and

stored in such containers.

A number of issues are raised with respect to the containers for housing medical
soiutions, and the films that are used to construct such containers. These containers must -
be constructed so that they do not include harmful extractables that will leach out into the
solution. This is especially unportant with respect to solutions such as parenteral
solutions that are infused du'ectly into the bloodstream of the patient.

Further, these containers must be able to stand up to certain rigors of use that
other containers do not face due to environments in which they are used. Additionally,
issues such as sterility and cleanliness, that may not be as critical with reepect to
containers used for non-infused solutions create manufacturing as well as product design
issues for medical containers.

In fact, the products that are stored in the container themselves can create
manufacturing, storage, and container design issues. There are a number of products that
due to stability, compatibility, or other concemns must be stored in component parts, such
as in separate conmiﬁers, and admixed before use. This may be due to incompatibility
of the products, for example, amino acids and dextrose. solutions, or may be due to the
fact that certain products must be maintained at different pHs from each other during
sterilization or other processing, for example dextrose. Thus, it is known to provide -

multi-chambered containers. These containers include means by which the separate
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chambers can be placed in fluid communication with each other allowing the solutions
from each of the separate chambers to be intermixed within the container and then
administered to the patient. .

Multi-chambered containers are much more desirable than storing the components
in separate containers and then mixing same together. In part because the process of
opening and mixing separate containers can compromise the sterility of the system.
Further, the step of opening and mixing separate container creates a labor intense process.
Accordingly, to deal with the disadvantages of separate containers, it is known to provide
containers having an interior including two or more chambers. One way to create such
a container is with a heat seal dividing the interior into two chambers. Such containers
are disclosed, for example, in U.S. Patent Nos.: 4,396,488; 4,'770,295; 3,950.158;
4,000,996; and 4,226,330.

For example, it is also known to use frangible valves across the heat seal to allow

for the selective communication and mixing of the components stored in the separate

- chambers. See, for example, U.S. Patent No. 4,396,488.

However, such structures - frangible valves - may not be desirable for a number
of reasons including, inter alia, cost. An altemnative to frangible valves is disclosed in
U.S. Patent Nos.: 3,950,158; 4,000,996; and 4,226,330. In these patents, multiple
chamber containers are disclosed with a line of weakness, such as a score line, which
breaks upon.the application of pressure.

It is also known to provide a selectively openable seal between two sheets of
flexible thermoplastic matcrial. U.S. Patent No. 4,770,295 provides a seal line that is
resistant to unintentional opening forces, but opens upon the application of a specific
force. The container includes two sheets that forin the exterior of the container and an
inner diaphragm sheet between the outer « eets. A selectably openable seal is disposed
between one of the outer sheets and the diaphragm sheet. A permanent line of
securement is preferably included between the exterior sheet and the diaphragm sheet
extending substantially parallel to and coextensive with the openable seal line.

In addition, tcar tabs or tcar strips for plastic packaging are also known such as
shown in U.S. Patent No. 2,991,000. These tear tabs can be used to provide access to the

contents of the container. However. a disadvantage with these containers is that they
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involve the use of relatively complicated seal structures. U.S. Patent No. 3,983,994 also
discloses a seal brok;n by pulling upon tabs located outside the container.

Another issue that must be considered in constructing containers for the medical
industry is that the solutions, and therefore the cOntainers,. often require sterilization after
the manufacture of the container and/or introduction of the solution. Typically, the
products are sterilized by steam sterilization or autoclaving.- Autoclave sterilization can
alter the thermal pmi:_erties of the film used to form the cbntain’er and the scal between
the chambers of the container. _ _

Of course, it is necessary in providing a multiple chamber container that the seal
between the chambers is capable of withstanding extemal stresses encountered in normal
handling, so that the seal is not prematurely opened. Such stresses include pressure that
may be applied to oné_ or more chambers from, for example, squeezing thereof incidental
to packaging, or accidental dropping of the bag.

‘However, a difficulty in creating such a seal, using these types of materials is that
the strength of the seal typically increases as a resul; of the heat applied during
sterilization. As a result the seal may be too strong after the sterilization process making
it difﬁéult for the end. user to separate or open the seal to combine the components within
the chambers. '

It is relevant to note that the end user of many of the medical solutions
contemplated for use with the present invention is often the patient him or herself. This

is particularly true in the case of the container being used to contain and administer

solutions for peritoneal dialysis. Peritoneal dialysis is an alternative method to traditional

* hemodialysis by which a patient having end stage renal disease essentially treats him or

herself by self-administering dialysis solutions a few times each day. However, patients
undergoing dialysis tend to be elderly, often also diabetic, with poor eyesight and
substantial weakness and diminished dexterity. Therefore, it is crucial that the force
required to open the seal between chambers be carefully controlled to withstand normal
handling and a certain amount of accidental jostling, yet not so great as to be difficult for
such a patient to readily break when recjuired to do so.

U.S. Patent No. 5,577,369 discloses a flexible container including a plurality of

internal compartments separated by a seal. At least the seal region is constructed from
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a film that comprises at least two layers, one of which is RF-responsive and the other
laver, the inner layer, being non RF-responsive. The RF-responsive layer. in response
to RF energy heats the non RF-responsive interior layer to form a peelable seal that is
defined by a bonding between the non RF-responsive layers that define the interior of the
container.

U.S. Patent No. 5,209,347 discloses an intemnal tear seal container having at least
two chamoers. A selectively openable seal line is provided connecting two sheets of
material. The selectively openable seal line is resistant to unintentional opening but

opens upon the application of a specific force.

SUMMARY OF THE INVENTION

The present invention provides improved medical solution containers as well as
methods for manufacturing same. The containers of the present invention include at least
two chambers. The container is specifically designed for housing medical solutions
although it can house other solutions and be used for other purposes.

To this end, in an cmbodiment, a container is provided by the present invention
comprising a body defined, at least in part, by a film, the body including at least one
permanent seal. The container includes at least two chambers separated, at least in part,
by a peelable seal. The film includes a sealant layer exhibiting a2 bimodal thermal
behavior such that the side seal is a permanent seal and the peelable seal can be opened.

In an embodiment, the sealant layer includes different polypropylene grades
having different melting temperatures.

In an embbdiment, the film includes an outer layer including polypropylene, a
core layer including polyamide, and a sealant layer including polypropylene.

In an embodiment, the bimodal thermal behavior is such that a permanent seal is
created at a temperature of at least 5°C greater than the peelable seal.

In an embodiment, the sealant layer includes polypropylene and linear low
density polyethylene.

In an embodiment, the container includes a first area defined, in part, by a
peelable seal. The first area is designed to separate upon an application of a sufficient

fluid pressure. In a further embodiment, the first area is coupled to a tube.
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In another embodiment of the present invention. a container is provided including
at least one peripheral permanent seal and defining at least two chambers: having
therebetween a peelable seal. The confainer is constructed, at least in part, from a film
comprising an extemal layer that defines an outer surface of the container; the external

layer includes polypropylene polymers. The film includes a core layer; and a scalant

- layer that defines, at least in part, an interior surface of the container, the peelable seal,

.. and the permanent seal. The sealant layer exhibiting a bimodal thermal property.

10

15

In an embodiment, the core layer includes polyamide.
In an embodiment, the scalant layer includes linear low density polyethylene.
In an embodiment, the bimodal thermal behavior of the sealant layer is such that

a permanent seal is created at a temperature of at least 5°C greater than the temperature

at which the peelable seal is created.

ln an embodiment, the sea]ant layer mcludes styrene-ethvlene-butylene—styrene

" (SEBS)

In an embodiment, the sealant layer mcludes .approximately 45% to about 80%

. by weight polypropylene (PP), approx:mately 5% to about 20% by weight linear low

25
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. density polyethylene (LLDPE), approumately 0% to about 25% by weight SEBS..

In a further embodlment the sealant layer mcludcs approximatcly 45 to 80% by

_jweight polypropylene; dpprommately 5% to 15% by ‘weight linear. low dens1ty
'polvethvlene, approximately 0% to about 25% by welght SEBS, and approximately 0 to

about 20% by weight of EVA..

In an embodiment, the sealant_.laycr_includés at.least two different grades of
polypropylene that have different melting poirits. -

In a still further embodiment of the present invention, a container is provided
including at least one permanent peripheral seal and defining at least two chambers
having therebetween a peelable seal. The container is constructed, at Jeast in part, from
a film comprising: an external layer that defines an outer surface of the container, the
external layer including polypropylene; a core layer; and a sealant layer that defines, at
least in part, an interior surface of the container, the peelable seal, and the permanent seal.
The sealant layer having a bimodal thermal property and including polypropylene, linear

low density polyethylene, SEBS, and EVA.
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In vet another embodiment of the present invention, a container is provided
including at least one permanent side seal and defining at least two chambers having
therebetween a peelable seal. The container is constructed, at least in part. from a film
comprising: an external layer that defines an outer surface of the container. the extemal
layer including polypropylene; a core layer; and a sealant layer that defines, at least in
part, an interior surface of the container, the peelable seal, and the permanent seal. The
sealant layer having a bimodal thermal property and including polypropylene having at
least two grades having a different melting point.

It is an advantage of the present invention to provide an improved medical
container for housing solutions.

A further advantage of the present invention is to provide-a new film for use in
constructing flexible medical containers.

Another advantage of the present invention is to provide an improved seal for
creating multi-compartmented medical containers.

Still further an advantage of the present invention is to provide an improved
medical container for housing two solutions in separate compartments that can be mixed
together, prior to use, in the container.-

Further, an advantage of the present invention is to provide an improved method -
for manufacturing medical containers.

Furthermore, an advantage of the present invention is to provide an improved
method for making a peelable seal.

These and other features of the present invention as well as advantages thereof
are set forth in and/or will be apparent from the following detailed description of the

presently preferred embodiments and accompanying drawings. .

D T T
Figure 1 illustrates a perspective view of the front side of an embodiment of a
multi-chambered container of the present invention.
Figure 2 illustrates a cross sectional view of an embodiment of the film of the

present invention.
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Figure 3 provides a digital scanning calorimetry thermogram illustrating the seal
strength versus sealing temperatﬁré of the sealant layer of.an embodiment of the film of
the present |nvent10n - i

Figurc 4 111ustrates a cross sectional view of another embodlment of the film of
the present mvermqn ' '

Figures 5(a) and 5(b) respectively illustrate an fei‘rxbodin'lﬂ)t of a method of
manufacturing a peelable seal and permanent seal usmg an embodiment of the film of
the present invention. ' ' '

Figure 6 1.11ustrates graphically * peel - strength- versus temperature of an
embodiment of the seal 'layer of the present invention. .

- Figure 7 :. illustrates graphically ‘peel strengthj' vc:rsusT temperature of an
embodiment of the seal layer of the presént invention. .

Figure 8 illustrates g;aphically -peel strength versus temperature of an
embodiment of th'e seal layer of the p're'sent ihventidn.- '

Figure 9 'illustrates graphlcally peel strength versus temperature of an
embodiment of the seal layerof the présent invention.

Figure 10 illustrates another embodiment of the container. of the present

invention.

D ) DESCRI
WMIMENIS

The present invention relates generallv to contamers for housing medical

~solutions. As noted previously, however, the container of the present invention can be

used for housing other types of products. |

Referring ndw to Figure 1, illustrated generally is an embodiment of a multi-
chambered contamer 10 of the present invention. Although as illustrated the container
includes two chambers 12 and 14, more than two chambers can be provided. The
chambers 12 and 14 are desxgned for the separate storage of substances and/or solutions.
A peelable seal 16 is provided between the chamber 12 and 14. Of course, if additional
chambers are provided, additional peelable seals can be provided.

In the illustrated embodiment, the containcr 10 is foﬁned from a flexible sheet of
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plastic. The container10 may be formed from two sheeté?i‘i’@fjﬁ.ﬁlm that are heat sealed
along their edges (11, 13. 15. and 17 respectively). However, the container 10 can also
be formed from a web of film folded over and sealed along three sides. Pursuant to the
present invention, the container is formed from a multi-layer film discussed below.

In the illustrated embodiment, two sheets of film are used. The sheets are sealed

.about the periphery of the container 10 at edges 11, 13, 15, and 17. A peelable seal 16

is provided between the sheets of film to form the chambers 12 and 14.

In a preferred embodiment that is illustrated in Fig. 1 at an end of the container
a tubular port 22 is provided. The tubular port 22 provides communication with the
interior of chamber 12, but could be located at any appropriate Iocgtion on container 10.
The port 22 can include a suitable membrane covering which can be pierced by, for
example, a cannula or a spike of an administration set. This allows additional substances
to be aseptically added to chamber 12 or, once seal 16 is opened, to the container 10.

In the illustrated embodiment, disposed at a bottom end of the container 10 are
three tubular ports 23, 25, and 27 which communicate with the interior of chamber 14.
These ports allow fluid to be added to the chamber 14, or, once seal 16 is opened, to
container 10 or dispersed to a patient therefrom. - The ports 23, 25, and 27 can also
include a membrane (not shown) that is pierced by, for example, the cannula or spike of
an administration act.

It will be appreciated that poﬁs such as 22 and 23 for filling the container 10 are
not a requirement of the invention. Depending on the method employed to manufacture
the continers, fill ports may not be necessary at all. For example, if the containers are
to be manufacturéd from a continuous roll of plastic film, the film could be folded
lengthwise, a first permanent seal created, the first compartment filled with solution, then

a peelable seal created, a second compartment filled, a permanent seal created, and so on.

Pursuant to the present invention, a novel peelable seal 16 is provided. The

~ container 10 and thus the peelable seal 16 is provided by utilizing films that include a

novel sealant layer. The sealant layer allows both a peclable and permanent seal to be
created. Thus, the permanent side seals 11. 13, 15, and 17 as well as the peelable seal 16

can be crcated from the same layer of film.



WO 01/35898 PCT/US00/27703

10

15.

25

30

Referring to Figure 2. an embodiment of the film 30 of the present invention is
illustrated. The film 30is illustrated in cfosé-section and incltldes at least three layers 32,
34 and 36. Layer 36 defines an exterior of the contain;é_'r iO, layer 34 defines a core layer
and layer 32 defines the sealant layer. In the il_lustr;qt;ejd embodiment, the layers are
secured together by tie layers 38 and 40. - .

The seala_ni_layer 32 provides a layer having §ixhodal thermal behavior. In an
embodiment, the sealant l_ayer. 32 comprises a compo_éﬁibn that is made from the same
material but different grades of material. In this rega:_'d,: in an embodiment, the sealant
layer 32 is a blend of different _polypfopylene g‘ﬁagies having different melting
temperatures due to their tacticity differences, ~r hlgh ethylene random copolymer
contest. For example, in an embodiment, high crysta}ﬁq_e polyp.rop_vlene polymers are
used. High crystalline polybrbpyl_ene pol_ymers havze: -a high melting temperature;
preferably the melting temperature is above a 140°C. -Adﬁitionally, these polymers have
a narrow melting range. - : _

Preferably,: édditionally the sealant layer 32 -_iﬁcludes a morc amorphous
polypropylene with a melting temperature lower than l30°C This lower melting point
could, for example, be due to this.second grade. of polypropylene -being more
amorphous/less cfystalline in character than the first 'jgrade of polypropylene grade in
layer 32. N

Using such materials. a peéla_ble séal 16 can be made by melting the two opposing
sealant layers 32 of the container 10 togethcr whenever a peelable seal is desired at a
temperature of _f@r example between approxiniately 125 °Cand 129°C. A permanent seal
can be created bjmclting the two sealant layers 32 together at a temperature of above
135°C. Thus, the same sealant layer 32 can create both the permanent side seals and the
peelable seals by. merely forming each seal within a' different temperature range. A
variety of different sealing techniques can be used to make such seals including heat
sealing, impulse sealing, and sonic sealing. . . : -

In this embodiment of the sealant layer 32, the peelable seal 16 is created due to
a fusion of only the more amorphous low melting temperé_tture polypropylene contained
in the opposing sealant, side laycr 32. Only these poiyrhers participate in the resultant

adhesion. By varying the composition of the sealan't.layer 32, one should be able to
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determine the adhesion {ével in the preferable range.

Referring to Figure 3, a digital scanning calon'metrir thermogram is illustrated.
This thermogram demonstrates the bimodal behavior of materials of the present
invention. The materials were measured by a commercial digital scanning colorimeter
available from Mettler under the designation DSC 12E. In measuring the material, the
material was submitted to a first heating cycle, from 30°C to 220°C at 20°C/min, cooled
down to 30°C at 10°C/min, and finally the measurement was carried out in a third
heating step from 30°C to 250°C at 20°C/min. The heat flow is measured by
comparison with a reference.

The embodiment of the film illustrated in Figure 2 includes an outer layer 36 that
comprises polypropylene. A tie layer 38 is located between the éuter layer 36 and the
core layer 34. The tie layer 38 may be polypropylene grafted maleic anhydride. The core
layer 34 may be polyamide and preferably polyamide 6. This core layer 34 is then
secured to the sealant layer 32 preferably utilizing another tie layer 40 of polypropylene
grafted maleic anhydride.

Preferably, the outer layer 36 has a higher melting temperature than the internal
layers of the film 30 in order 1o avoid adhesion during the sterilization process. This also
prevents adhesion of the sealing die to the outer layer should heat seal dies be used to
create the seals.

The core layer 34 of the film 30 should provide good mechanical and diffusion
properties. The core layer 34 should maintain these properties even at temperatures up
to 200°C, which is much greater than the sealing temperatures. .

Referring now to Figure 4, another embodiment of the film 41 is illustrated. In
this embodiment, the sealant layer 42 comprises polypropylene and linear low density
polyethylene. In a preferred embodime t, the layer 42 comprises approximately 70% by
weight polypropylene (PP). Polypropylene is a semi-crystalline pblyoleﬁn with a
melting point between 126°C and 170°C (depending on the crystallinity of the material).

It is most desirable that the polypropylene has a continuous phase, therefore, in a

- preferred embodiment the concentration should be at least approximately 60% by weight.

The sealant layer 42 also preferably includes linear low density polyethylene.

Preferably in an embodiment, the sealant layer 42 comprises approximately 10% linear

10
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low density polyethylene (LLDPE) by weight dispersed in the polypropylene matrix.
The linear low densrty polyethylene is a semt-crystallme polyoleﬁn with a melting point
between approxtmately 90° and 130°C. Itcould be used m a concentration ranging from
between approxtmately 5 and 15% by weight. o
" Linear low densxty polyethylene in the sealant layer 42 plays tworoles. Ithasa
lower melting ponnt than polypropylene and so it mcreases the bimodal thermal behavior
of the biend. Also the highly amorphous character of lmear low density polyethylene
increases the mobthty and compatibility of the drspersed phase, producing a better blend.
Inan embodrment the sealant layer also mcludes approxrmately 20% by weight

' styrene-ethylene-butylene—styrene (SEBS). SEBSisa tnblock copolymer. In this regard,

it comprises polystyrene block/ethylene-butylene c0polvmer block/polystyrene block.

Ethylene-butylene is an elastomer. The complete tnblock acts as a thermoplastic
elastomer with a soﬁenmg temperature at about 100°C. It should be the second dispersed
phase wrth concentrattons between approximately 5 to about 20% by weight. The

emulsion character of this triblock copolymer produces a low mobility even at

temperatures above the soﬁemng point.
It should be noted in the above embodiment that ultra low density polyethylene

(ULDPE) can be used in the same concentration as a replacement either in whole or in
part for linear low density polyethylene and ethylene vmyl acetate could be added to
improve scalabthty propemes ) _
A prmctpal of this embodiment of the peelable seal is that at low seal temperature
(i.e., peel seal temperature) the sealant layer 42 behaves asa solid. Referring to Figures
5(a) and 5(b), tlt_e sealing of two sealant layers 42 and. 42" together is illustrated.
Specifically a peelable seal 43 and a permeant seal 45 are illustrated as being produced.
Refer'rin?gl specifically to Figure 5(a), when the sealant layers 42 and 42" arc heated
only the disperse_d phase is liquid: Therefore, the ac_lhesion occurs just at those points
making bridges 50 and 52 between the seal 43 of two layers of film 42 and 42'. The
peelable seal's 43 strength is .propoxtional to the number of those bridges. So the peelable
seal's 43 strength is governed not only by the composlti_on of the sealant layer 42 and 42',
but also by the?rnicrostructure and so by the thermal and mechanical history of the

matured. Furthermore,'because sterilization is conducted at a low temperature (e.g.

11
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approximately 120°G) the sealant layer 42 and 42" are sid? there is no viscous flow
during the sterilization process reducing both intermixing and formation of the sealing
bead.

Referring to Figure 5(b), at higher temperatures, the sealant layers 42 and 42" each
behave as viscous fluid leading to strong intermixing and formation of a sealing bead.
This produces a permanent seal 45.

The sealant layer 42 provides a real bimodal system, with a plateau zone of peel
sealability between approximately 110°C to about 125°C and a second plateau of
permanent sealability. The linear low density polyethylene (highly amorphous) plays the

‘role of a plasticizer and maybe a compatibilizef.

By way of example, a not limitation, examples of the 'present invention and
testing thereof will now be given.

Example No. |

In this example, the sealant layer comprised:

approximately 45 to about 54% PP,

approximately 18 to about 27% SEBS,

approximately 9 to about 14% EVA,

approximately 4.5 to about 9% Parafinic oil,

approximately 9.8% LLDPE, and

approximately 2% ABPP.

Figure 6 illustrates graphically peel strength versus temperature for a sealant layer
constructed pursuant to the above formulation. The seal was done on a thermal sealer
witha pressure of 2MPa for a 3 second welding time. The seals were 200mm long and
4mm wide. The strength measurements were performed oa an Instron tensile machine
on 15mm wide strips cut perpendicular to the seal.

Example No. 2

In this example, the sealant layer comprised:

65% PP co-ethylene random (4% ethylene), and

35% syndiotactic PP. S

Figure 7 illustrates graphically peel strength versus temperature for a sealant layer

constructed pursuant to the above formulation. The seal was done on a thermal sealer

12
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* with a pressure of 2MPa for a 3 second welding time... The seals were 200mm long and

4mm wide. ,rh'é str_en:glh Imeasurements were performefc:_i' on an Instron tensile machine
on 15mm wide strips cut perpendicular to the seal. -
In this example, the sealant layer comprised: .
60% PP co—ethylene random;
25% SEBS, 'ahd
15% LLDPE _ o :
. Figure 8 1]lustrates graphlcally the seal strength The seal was done on a thermal

. sealer with a pressure of 2MPa for a 3 second welding nme .The seals were 200mm long

and 4mm wide. The strength measurements were performed on an Instron tensile

- machine on [5Smm wnde strips cut perpendicular to the seal

Example No. 4
In this example, the scalant laycr comprised: . -
60% PP,
20% SEBS, -
10% EVA, and.
- 10% LLDPE. . . S .
_Figure 9 illustrates graphxcally seal strength.. The seal was done on a thermal

sealer with a pressure of 2MPa for a 3 second welding time. The seals were 200mm long

. and 4mm wide. The strength measurements were p‘erfor_med on an Instron tensile

machine on 15mm wxde strips cut perpendicular to the, seal

The concluslons drawn from the data for the above four examples include:

1. Allthe tested formulations have peelabl_e_ -E;opemes,

2. The addition of EVA increases the peelaBIe yﬁ]ue, i.e., the amount of force
required to open the seal |

3. It appears that the addition of EVA dccreases the strength of the
permanent seal, apparently due to lower adhesion on the tie layer; and

4. Compounding LLDPE instead of dry blending has strong influence on the
strength value.

Referring now to Figure 10 an embodiment of the present invention is illustrated.

13
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The container 60 in the Embodiment illustrated is provided having two chambers 62 and
64 that are separated by a peel seal 66. However more; than two chambers can be
provided. As illustrated, the container 60 includes a port 67 that allows fluid
communication outside of the containcr 60.

The container 60 includes an interior area 68 that is in fluid communication with
an interior 69 of the port 67. The interior area 68 is defined in part by a peclable seal 70.
Although it is not necessary, the peelable seal 70 can have a peel strength, in a preferred
embodiment that is greater than the peel strength of the peelable seal 66. In use the first
peelable seal 66 is separated, this allows solutions in chamber 62 and 64 to be mixed.
When further pressure is applied, peelable seal 70 will open and the mixed solution
becomes available for infusion to the patient through the port.

It should be understood that various changes and modifications to the presently
preferred embodiments described herein will be apparent to those skilled in the art. Such
changes and modifications can be made without departing from the spirit and scope of

the present invention and without diminishing its attendant advantages. It is therefore

intended that such changes and modifications be covered by the appended claims.

14
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1. A container comprising: _

abody defined, at least in part, by a film, the body including at least one side seal;
at least two chambers separated, at least in part, by a peelab.le. séal; an'd'.

the film including a sealant layer having a bimodal tﬁennal behavior such that the

side seal is a permanent seal and the peelable seal can, at least in part, be sgpafated.

2. The container of Claim 1 wherein the sealant layer includes polypropylene

- and linear low density polyethylene.

3. The container of Claim 1 wherein the film includes:
an outer layer including polypropylene;
- a core layer including polyamide; and

a sealant layer including polypropylene.

4. The container of Claim 1 wherein the bimodal thermal behavior is such
that a permanent seal is created at a temperature of at least 5°C greater than a temperature

at which the peelable seal is created.

5. The container of Claim 1 wherein the sealant layer includes different

polypropylene grades having different meiting; temperatures.

6. The container of Claim 1 wherein the sealant layer includes ethylene vinyl

acetate.

7. The container of Claim 1 including a first area defined, in part, by a
second peelable seal, the second peelable seal being designed to separate upon an

applicatibn of a sufficient fluid pressure.

s
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8. The container of Claim 1 including a port and an interior area in fluid
communication with at least a portion of the port, the interior area being defined, at least
in part, by a second peelable seal that segregates the interior area from at least one of the

chambers.
9, The container of Claim 7 wherein the first area is coupled to a tube,

10.  Acontainer including at least one permanent side seal and defining at least
two chambers having therebetween a peelable seal, the container is constructed, at least
in part, from a film comprising: '

an external layer that defines an outer surface of the container. the external layer
including polypropylene;

a core layer; and

a sealant layer that defines, at least in part, an interior surface of the container, the
peelable seal, and the permanent seal, the sealant layer having a bimodal thermal property

and including polypropylene.
11.  The container of Claim 10 wherein the core layer includes polyamide.

12, The container of Claim 10 wherein the sealant layer includes linear low

~ density polyethylene.

13.  The container of Claim 10 wherein the bimodal thermal behavior of the
sealant layer is such that a permanent seal is created at a temperature of at least 5°C
greater than a temperature at which the peelable seal is created.

14.  The container of Claim 10 wherein the sealant layer includes SEBS.

15.  The container of Claim 10 wherein the sealant layer includes ethylene

vinyl acetate.
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16. _Th_e:contain.er of Claim 10 whe:r_ein the scalant layer includes:
approximaitgii' 45% to about 80% by weight pd!ypag'opylene; :
app[oximey:t¢1y 5% to about 20% by weight lincar 1§w density polyethylene;
approximaltely 0% to about 25% by weight SEBS; and

approximaitcl'j 0% to about 15% by weight ethyi_erie vinyl acetate.

17.  The container of Claim 10 wherein the sealant layer includes at least two

different grades of polypropylene having different melting points.

18. A containerincluding at least one pcrmanent side seal and defining at least
two chambers havjn_g_ftherebetweet_l_ a peelable _s_eal, th_e §qn;ainer is constructed, at least
in part, from a filr:h-comprising: .

an extemai layer that defines an outer surface of the container, the external layer
including _po_lypro_:py,lene;

acorelayer;and .. o

a sealant Iéygr that defincs, at least in part, an inte__riér surface of the container, the
peelable seal, and'fh_e permanent seal, the sealant layer having a bimodal thermal property
and including pol_slprppylenc, linear low density polyethylene and SEBS.

19. .Th_é §§ntain:r of Claim 18 wherein the sealant layer includes EVA.

20.  The container of Claim 18 including a first area defined, in part, by a
second peelable s:;q that is Jocated in juxtaposition to a side of the container, the second

peelable seal being de;.signcd to separate upon an application of a sufficient fluid pressure.

21.  The container of Claim 18 including a port and an interior area in fluid
communication with at least a portion of the port, the interior area being defined, at least
in part, by a second peelable seal that segregates the interior area from at least one of the

chambers. .

(3]
28]

The container of Claim 18 wherein the first area is coupled to a tube.
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23.  Thecontainer of Claim 18 wherein the sealant layer includes at least 45%

by weight polypropylene.

24.  The container of Claim 18 wherein the sealant layer includegz
approximately 45% to about 80% by weight polypropylene;

approximately 5% to about 20% by weight linear low density polyethylene; and
approximately 0% to about 25% by weight SEB; and

approximately 0% to about 15% by weight EVA.

25.  Acontainer including at least one permanent side sgal and defining at least
two chambers having therebetween a peelable seal the container is constructed, at lcast
in part, from a film comprising:

an external layer that defines an outer surface of the container, the external layer
including polypropylene;

a core layer; and

a sealant layer that defines, at least in part, an interior surface of the container, the
peelable seal, and the permanent seal, the sealant layer having a bimodal thermal property

and including at least two grades of polypropylene each having a different meliting point.

26.  The container of Claim 25 wherein the bimodal thermal behavior is such
that a permanent seal is created at a temperature of at least 5°C greater than the

temperatures at which the peelable seal is created.

27.  The container of Claim 25 including a first area defined, in part, by a
second peelable seal the second peclabl. seal designed to separate upon an application

of a sufficient fluid pressure.

28.  The container of Claim 25 including a port and an interior area in fluid
communication with a portion of the port, the interior area being defined, at least in part,
by a second peelable seal that segregates the interior area from at least one of the

chambers.
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