
MULTIPLE CHAMBER CONTAINER WITH MISTAKE PROOF
ADMINISTRATION SYSTEM BACKGROUND        [0001]
Multiple chamber containers that allow separate
storage of incompatible or unstable components are
known. These containers typically include an outlet
and one or more peel seals or frangible seals that
separate the individual chambers. The peel seal is
typically activated or ruptured in order to mix the
separately stored components inside the container
prior to administration. The components may be either
a powder or a liquid and may form an admixed
therapeutic or medical solution. After admixture, the
solution is typically administered (through the
outlet) to a person or patient. Administration may be
performed by a health care professional.
Alternatively, the solution may be self-administered
by the person to receive the solution.       [0002]
In many applications, administration of an unmixed
solution may cause discomfort, adverse side effects,
or harm to a patient. Consequently, a need exists for
a multiple chamber container that prevents discharge
of unmixed components from the outlet. SUMMARY
[0003] The present disclosure sets forth an
embodiment with a multiple chamber container that
seeks to ensure correct sequential opening between a
partition peel seal or seals and an outlet isolation
peel seal. In so doing, the embodiment with the
present ocntainer ensures that unmixed components are
not dispensed from the container.        [0003a]
According to the first aspect of the present
invention, there is provided a multiple chamber
container comprising: a container body sealed around
a peripheral edge and having an outlet attached to a
bottom peripheral edge; a first peel seal defining
chambers in the container, the first peel seal having
a first projecting portion and an outer edge, at
least a portion of the outer edge having a serrated
portion; and a second peel seal isolating the outlet
from the chambers, the second peel seal having a
second projecting portion, wherein the first
projecting portion projects toward the second
projecting portion  and the second projecting portion
projects toward the first projecting portion
substantially symmetrically about an axis of symmetry
A that is substantially parallel to at least one of
the first peel seal and the bottom peripheral edge.
[0003b] According to a second aspect of the present
invention, there is provided a multiple chamber
container comprising: a container body sealed around
a peripheral edge and having an outlet attached to a
bottom peripheral edge; a first peel seal having a
projection portion and an outer edge, at least a
portion of the outer edge having a serrated portion;
a second peel seal isolating the outlet, the second
peel seal having a second projecting portion, wherein
the first projecting portion projects toward the
second projecting portion and the second projecting
portion projects toward the first projecting portion
substantially symmetrically about an axis of symmetry
A that is substantially parallel to at least one of
the first peel seal and the bottom peripheral edge;
and the first and second peel seals defining a
substantially symmetrical chamber.       [0003c]
According to a third aspect of the present invention,
there is provided a method for opening a container
having a peelable seal, the method comprising:
providing a container body sealed around a peripheral
edge and having 1) an outlet attached to a bottom
peripheral edge, 2) a first peel seal having a first
projecting portion and an outer edge, at least a
portion of the outer edge having a serrated portion,
and 3) a second peel seal isolating the outlet, the
second peel seal having a second projecting portion,
wherein the first projecting portion projects toward
the second projecting portion and the second
projecting portion projects toward the first
projecting portion substantially symmetrically about
an axis of symmetry A that is substantially parallel
to at least one of the first peel seal and the bottom
peripheral edge, and the first and second peel seals
defining a symmetrical chamber; activating the first
peel seal; and activating the second peel seal.
[0004] In an embodiment, the multiple chamber
container includes a container body sealed around a
peripheral edge to define an interior and an outlet
for providing fluid communication from the interior.
In an embodiment, the outlet may traverse the
peripheral edge. A first peel seal defines chambers
in the container, the first peel seal having a first
projecting portion. The container also includes a
second peel seal isolating the outlet from the
chambers, the second peel seal having a second
projecting portion. In an embodiment, the second peel
seal includes opposing ends with each end contacting
the same container side to isolate the outlet from
the chambers. In an embodiment, the second  peel seal
may define an outlet chamber. Alternatively, the
second peel seal may cover the inlet end of the
outlet.       [0005] In an embodiment, the first peel
seal may have a peel seal force less than the peel
seal force of the second peel seal. In a further
embodiment, the first peel seal may have a peel seal
force from about 10.0 N/ 15 mm to about 29.0 N/15 mm
and the second peel seal may have a peel seal force
from about 13.0 N/15 mm to about 35.0 N/I5 mm. In yet
a further embodiment, the difference between the
first and second peel seal forces is from about 0.1
N/ 15 mm to about 13 N/15 mm. 



[0006] In an embodiment, the first and/or second
projecting portion may have a shape selected from
arcuate, polygonal, pointed, jagged, triangular, and
combinations thereof        [0007] In an embodiment,
the first projecting portion projects toward the
second projecting portion. In a further embodiment,
the first projecting portion, the second projecting
portion, and the outlet are in a linear relation with
respect to each other.       [0008] In an embodiment,
the first and/or second peel seal may include an
outer edge, and a portion of the outer edge may
include a serrated portion.       [0009] In an
embodiment, a multiple chamber container is provided
that includes a container body sealed around a
peripheral edge with an outlet traversing the edge
and a first peel seal having a projection portion.
The container may include a second peel seal that
isolates the outlet, the second peel seal having a
second projecting portion. The first and second peel
seals may be configured to define a substantially
symmetrical chamber. In an embodiment, the chamber
may include an axis of symmetry extending between the
first and second projecting portions.       [0010] In
an embodiment, the first projecting portion and the
second projecting portion may define respective first
and second seal contact angles in the chamber. The
seal contact angles may be substantially equal or
substantially similar in size.       [0011] In an
embodiment, the second peel seal may have an
activation energy that is greater than or equal to
the activation energy of the first peel seal. The
activation energy of the second peel seal may be
about 1 to 5 times greater than the activation energy
of the first peel seal. The activation energy for the
first peel seal may be from about 0.10  to about 0.20
Joules. The activation energy for the second peel
seal may be from about 0.25 to about 0.50 Joules. In
a further embodiment, the first peel seal may include
an outer edge having a serrated portion.
[0012] In an embodiment, a method for peeling a
container having a peelable seal is provided. The
method includes providing a container body sealed
around a peripheral edge with an outlet traversing
the edge. The container may include a first peel seal
having a projecting portion and a second peel seal
isolating the outlet. The second peel seal may have a
second projecting portion, and the first and second
peel seals may define a substantially symmetrical
chamber. The method may further entail activating the
first peel seal, and further activating the second
peel seal.       [0013] In an embodiment, the second
peel seal is activated only after the first peel seal
has been activated.       [0014] In an embodiment,
the method includes initiating the activation of the
first peel seal at the first projecting portion. In a
further embodiment, the activation of the second peel
seal may be initiated at the second projecting
portion.       [0015] In yet a further embodiment,
the first peel seal may define two chambers, with
each chamber containing a respective component. The
method may further entail admixing the components
before activating the second peel seal. In a further
embodiment, the admixed components may be dispensed
from the outlet.       [0016] Additional advantages
are described herein, and will be apparent from, the
following Detailed Description and the figures. BRIEF
DESCRIPTION OF THE FIGURES       [0017] Figure I is a
perspective view of a multiple chamber container in
accordance with the present disclosure.       [0018]
Figure 2 is a plan view of a multiple chamber
container in accordance with the present disclosure. 



[0019] Figure 3 is a plan view of a multiple chamber
container.        [0020] Figure 4 is a schematic
representation of a multiple chamber container in
accordance with the present disclosure.      [0021]
Figure 5 is a schematic representation of a multiple
chamber container. [0022] Figure 6 is a perspective
view of a sealing die in accordance with an
embodiment of the present disclosure.       [0023]
Figure 7 is a histogram depicting peel force and
activation energy in accordance with an embodiment of
the present disclosure. [0024] Figure 8 is an
enlarged plan view of Area B of Figure 2.
[0025] Figure 9 is a schematic view of a peel seal in
accordance with an embodiment of the present
disclosure.       [0026] Figure 10 is a schematic
view of a peel seal in accordance with an embodiment
of the present disclosure.        [0027] Figure 11 is
a schematic view of a peel seal in accordance with an
embodiment of the present disclosure.        [0028]
Figure 12 is a plan view of a multiple chamber
container in accordance with an embodiment of the
present disclosure. [0029] Figure 12A is an enlarged
plan view of Area C of Figure 12.       [0030] Figure
13 is a plan view of a multiple chamber container in
accordance with an embodiment of the present
disclosure.       [0031] Figure 14 is a plan view of
a multiple chamber container in accordance with an
embodiment of the present disclosure.       [0032]
Figure 15 is a plan view of a multiple chamber
container in accordance with an embodiment of the
present disclosure.       [0033] Figure 16 is a plan
view of a multiple chamber container in accordance
with an embodiment of the present disclosure.
[0034] Figure 17 is a plan view of a multiple chamber
container in accordance with an embodiment of the
present disclosure. 



[0035] Figure 18 is a plan view of a multiple chamber
container in accordance with an embodiment of the
present disclosure.       [0036] Figure 19 is a plan
view of a multiple chamber container in accordance
with an embodiment of the present disclosure.
[0037] Figure 20 is a plan view of a multiple chamber
container in accordance with an embodiment of the
present disclosure.       [0038] Figure 21 is a plan
view of a multiple chamber container in accordance
with an embodiment of the present disclosure.
DETAILED DESCRIPTION       [0039] Referring to the
Figures generally, where like reference numerals
denote like structure and elements, and in particular
to Figure 1, a perspective view of container 10
having a body 12 with a peripheral edge 14, an outlet
16, a first peel seal 18 and a second peel 20 seal is
shown. Peripheral edge 14 includes a top edge 22, a
bottom edge 24, and opposing side edges 26 and 28. In
an embodiment, container 10 may include a permanent
seal substantially coextensive along peripheral edge
14 to enclose container 10 and form or otherwise
define a container interior. The permanent seal may
be a heat seal, an adhesive seal, a radio frequency
seal, a thermal transfer weld, a solvent bond, or a
laser weld as is commonly known in the art.
[0040] In an embodiment, outlet 16 may extend across
or otherwise traverse peripheral edge 14 to provide
fluid communication between the container interior
and the container exterior. Alternately, outlet 16
may be attached to an outside surface of peripheral
edge 14, the outlet adapted to pierce the container
at the peripheral edge thereof, thereby establishing
fluid communication between the container interior
and the container exterior. In an embodiment, outlet
16 may be disposed along bottom edge 24 of the
container. Inlet 30 (Figure 2) of outlet 16 may or
may not extend into the container interior. Container
10 may also include a port 32 that may be used to
fill container 10 during the container fabrication
process or to introduce a further component into the
container after the container has been filled and
sealed. In an embodiment, container 10 may include a
port in each chamber. These ports may be sealed after
use. Container 10 may be a form-fill-seal (FFS)
container, a seal-fill-seal (SFS) container, or a
foini-seal-fill (FSF) container as commonly known in
the art.       [0041] In an embodiment, container 10
may be made of a flexible polymeric material or film
as is commonly known in the art The film may be a
single layer or a  multiple layered structure as
dictated by the contents of container 10. In an
embodiment, container 10 may be made of a multiple
layer film structure having a seal layer/intermediate
layer/external layer configuration. These layers may
be adhered to one another directly or with the aid of
one or more intervening adhesive tie layers. In a
further embodiment, the film may have a seal layer
that may include a polyethylene a-olefin copolymer
and thermoplastic elastomer blend, a tie layer, an
intermediate layer containing a polyamide, a tie
layer, and an exterior layer containing a
polypropylene.        [0042] For example, the film
seal layer may be a ternary blend of polypropylene
and ethylene random copolymer, linear low density
polyethylene (LLDPE) and styrene-
ethylene-butylene-styrene tri-block copolymer (SEBS).
The intermediate layer may be a blend of nylon 6 and
nylon 6I/6T. The external layer may be polypropylene.
The tie layers may be a maleic anhydride modified
polypropylene. Such a film is disclosed in European
Patent No. EP 1 139 969 B1 (incorporated herein by
reference in its entirety) and has been found to form
suitable multiple chamber containers for storing
medical solutions, such as peritoneal dialysis
solutions, for example. in an embodiment, the seal
layer may be capable of forming a peel seal at a
temperature from about 115C to about 128C and a
permanent seal at a temperature from about 126C to
about 150C.        [0043] In an embodiment, first
peel seal 18 extends between sides 26 and 28 to
define a first chamber 34 and a second chamber 36.
Although Figure 1 depicts two chambers, it is
understood that container 10 may have three, four,
five, six, or more chambers. It is further understood
that an increase in the number of chambers generally
entails an increase in the number of peel seals to
create the chambers.        [0044] Chambers 34 and 36
may be used to store individual components that may
be mixed within the container to form a therapeutic
solution or a medical solution as is commonly known
in the art. The components may be incompatible with
each other, unstable, or sensitive thereby
necessitating the provision of separate storage
chambers. Admixture of the components typically
occurs prior (i.e., within 24 hours) to
administration of the mixed solution. At least one
component is ordinarily a liquid, but the other
components may be in powder or liquid form and may be
mixed together to form the final therapeutic or
medical solution. Nonlimiting examples of suitable
solutions   formed by admixing the separately stored
components in the disclosed container include
nutritional solutions, drug solutions, dialysis
solutions, solutions of pharmacological agents
including gene therapy and chemotherapy agents,
hydration solutions, and many other fluids that may
be administered to a patient by intravenous,
subcutaneous, intraperitoneal, or other enteral or
parenteral pathways. In an embodiment, chambers 34
and 36 each contain a single component, that when
mixed together may form a dialysis solution. In a
further embodiment, first chamber 34 may contain a
low pH solution and second chamber 36 may contain a
buffer solution. In a further embodiment, the low pH
solution may be a dextrose concentrate solution with
a pH from about 1.8 to about 2.2 and the buffer
solution may be a bicarbonate concentrate solution
with a pH from about 8.6 to about 12, for example a
pH from about 8.6 to about 9.8. 



[0045] Second peel seal 20 may be disposed around
outlet 16 to surround outlet 16 or otherwise isolate
outlet 16 from the chambers. In an embodiment, second
peel seal 20 may isolate outlet 16 from second
chamber 36. In an embodiment, second peel seal 20 may
define an outlet chamber 40. In a further embodiment,
outlet chamber 40 may be empty or otherwise lack a
component to be mixed with the components contained
in first and second chambers 34, 36. Alternatively,
second peel seal 20 may cover inlet side 30 of outlet
16. It is understood the first and/or second peel
seals 18, 20 may/may not have a uniform width.
[0046] In an embodiment, second peel seal 20 may have
ends 41 and 43 that contact the same edge of
container 10 as shown in Figures 1 and 2. In an
embodiment, ends 41 and 43 may each contact bottom
edge 24 to isolate outlet 16 from second chamber 36.
This advantageously reduces the container area
required to isolate the outlet and simultaneously
provides greater area, volume, or storage capacity
for second chamber 36.       [0047] In an embodiment,
each peel seal may also include a projecting portion.
First peel seal 18 may include first projecting
portion 42 and second peel seal 20 may include second
projecting portion 44. In a further embodiment, first
projecting portion 42 may project toward second
projecting portion 44. In an embodiment, second peel
seal 20 may be arcuate in shape as shown in Figure 1.
In this embodiment, it is understood that projecting
portion 44 may include the most inwardly projecting
area of second peel seal  20. Alternatively, the
second peel seal may be the second projecting
portion. In an embodiment, first projecting portion
42, second projecting portion 44 and outlet 16 are in
a substantially linear relation with respect to one
another.        [0048] In an embodiment, each peel
seal may also have a corresponding peel seal force
(or peel strength) and/or an activation energy for
activating, rupturing, or otherwise opening each peel
seal. In a further embodiment, initial activation of
each peel seal may occur at first projecting portion
42 and second projecting portion 44 respectively. In
an embodiment, the first and second peel seals are
configured or prepared to provide, correct sequential
opening (CSO). In CSO, first peel seal 18 activates
before the activation of second peel seal 20. When
container 10 includes more than two component
chambers, CSO entails that the isolation peel seal
(i.e., the peel seal that isolates the outlet from
the chambers and second peel seal 20 in Figure 1) is
the last peel seal to activate. In other words, CSO
entails the activation of any or all partition seals
prior to the activation of the isolation seal.
Consequently, CSO ensures that the components in the
container chambers are thoroughly admixed before 1)
activation of the isolation peel seal and 2)
administration of the mixed components to a patient
through outlet 16. In certain embodiments, CSO may
also require that peel seals between component
chambers activate in a specified order to facilitate
thorough admixing or to ensure that reactive
components interact in a defined and predictable
order.        [0049] It has been found that correct
sequential opening is influenced by several factors.
These factors include 1) the profile or geometry of
the chambers, 2) the seal contact angles (the angle
formed between the container film and the peel seal),
3) the peel seal force (or peel strength), 4) the
peel seal activation energy, and 5) isobar
pressurization. Of course, highly reliable or
guaranteed CSO may be achieved with large differences
in peel seal forces and/or peel seal activation
energies between the partition seal and the isolation
seal or by providing the isolation seal with a very
high activation energy. However, it has been found
that peel seals with peel seal forces greater than
about 30 N/ 15 mm are difficult to open, particularly
for the elderly, infirm, or those with limited
dexterity. As the anticipated users, particularly
self-administration users, of the present container
would frequently fall into one or more of the
aforementioned categories,  conventional containers
relying on large peel seal forces for assured CSO are
not practical in many circumstances.        [0050]
The present disclosure is directed, in part, to the
surprising discovery that the chamber geometry or
chamber profile may influence CSO. In particular, it
has been discovered that a container having a
symmetrical chamber geometry yields an additional
parameter that may be used to more accurately control
CSO. Thus, the creation of a symmetrical chamber
defined in part by the isolation peel seal
advantageously provides greater control in the
formation of a multiple chamber container having
correct sequential opening. Moreover, a symmetrical
chamber profile further provides uniformity or
substantial similarity between the size of the
aperture angles in the chamber. The advantages of
these features will be further described below.
[0051] Turning to Figures 2-5, Figures 2 and 3 show
containers 10 and 100 respectively. Figure 2 shows
container 10 with axis of symmetry A extending
through chamber 36 between first and second
projecting portions 42 and 44. Axis of symmetry A may
be substantially normal or otherwise substantially
perpendicular to a line that extends through outlet
16 as shown in Figure 2. Alternatively, axis of
symmetry A may be substantially parallel to first
peel seal 18 or bottom peripheral edge 24. Axis of
symmetry A may also traverse one or both side edges
26, 28. Axis of symmetry A indicates that chamber 36
is bilaterally symmetrical. In other words, bisection
of chamber 36 along axis A demonstrates that first
peel seal 18 and first projecting portion 42 are
symmetrically arranged or disposed with respect to
bottom edge 24, second peel seal 20, and second
projecting portion 44. Stated differently, first
projecting portion 42 and second projecting portion
44 are mirror images of one another along axis A.
[0052] Container 100 includes first peel seal 102
that is substantially linear in shape or otherwise
lacks a projecting portion. First peel seal 102
defines chambers 104 and 106. Second peel seal 108
has projecting portion 110. Second peel seal 108
isolates outlet 112. Noteworthy, is that chamber 106
lacks an axis of symmetry between peel seals 102 and
108, and no mirror image relationship exists between
first peel seal 102 and second peel 108.
[0053] Figures 4 and 5 respectively depict a
schematic representation of the chamber geometry
profile for containers 10 and 100. Figure 4 shows
that in container 10, first projecting portion 42 and
the minor image thereto, second projecting portion
44, form respective seal contact angles 50 and 52 in
chamber 36. Seal contact angles 50 and 52 are each
substantially similar in size. In an embodiment, the
size for each seal contact angle 50 and 52 may be
about 30 or less. In contrast, Figure 5 shows that in
container 100, first peel seal 102 forms seal contact
angle 114 and projecting portion 110 of second peel
seal 108 forms seal contact angle 116 in chamber 106.
Contact angle 114 is larger than contact angle 116.
In an embodiment, seal contact angle 114 may be about
80 and seal contact angle 116 may be about 30.
Consequently, the size of seal contact angle 114 may
be about two times the size of seal contact angle
116.        [0054] Figures 4 and 5 further depict the
application of a hydraulic force upon containers 10
and 100 respectively. Each hydraulic force is broken
down into its horizontal force component (FH) and
vertical force component (FV). Provided all peel seal
parameters are constant, it is understood that the
first peel seal to open is the seal with the largest
vertical force component. In Figure 4, the vertical
force component for first projecting portion 42 is
substantially the same or equal to the vertical force
component for projecting portion 44. Accordingly, in
container 10, first and second projecting portions 42
and 44 will activate simultaneously or substantially
simultaneously. However, in Figure 5, second peel
seal 108 has a greater vertical force component than
the vertical force component for first peel seal 102
(the partition seal). Consequently, in container 100,
second peel seal 108 (the outlet isolation peel seal)
activates before the activation of first peel seal
102, all other seal parameters being constant.
[0055] Thus, it has been found that by constructing a
partition seal in the mirror image of the isolation
seal, a chamber having a symmetrical geometric
profile may be formed. An isolation peel seal in
conjunction with a minor-image peel seal or partition
seal yields a storage chamber that is geometrically
symmetrical. Moreover, peel seal projecting portions
that are in symmetrical relation to one another yield
smaller chamber contact angles. Substantially equal,
small contact angles may further yield a chamber with
lower peel seal activation energies when compared to
the peel seal activation energies for 



an asymmetrical chamber and/or a chamber with unequal
or large contact angles. Moreover, the concept of I)
a symmetrical chamber defined in part by the
isolation peel seal with 2) mirror-image projecting
portions may be utilized to form a multiple chamber
container that provides assured CSO and requires
lower than conventional peel seal activation
energies. A container with assured CSO and lower
activation forces is beneficial as it facilitates
operation of the container. This is particularly
advantageous for elderly, weak, feeble, frail,
incapacitated, and/or infirm users, particularly
self-administration users, of the present container.
[0056] In an embodiment, first peel seal 18 may be
formed to have a lower peel seal force than the peel
seal force of second peel seal 20 in any manner as is
commonly known in the art. For example, first peel
seal 18 may be formed by applying opposing heat seal
dies to the container at a temperature from about
115C to about 128C and pressure of about 3 bar to
about 5 bar. In an embodiment, first peel seal 18 may
have a peel seal force from about 10.0 N/15 mm to
about 29.0 N/15 mm (post-sterilization), or about
10.2 N/15 mm to about 16.0 N/15 mm M a further
embodiment, the first peel seal may be formed at a
temperature of about 121C and have a peel seal force
of about 10.4 N/15 mm. In yet a further embodiment,
the first peel seal may be formed at a temperature of
about 122C and have a peel seal force of about 17.0
N/ 15 mm.        [0057] Similarly, second peel seal
20 may be formed by applying a heat seal die to the
container at a temperature of about 115C to about
128C and a pressure of about 3 bar to about 5 bar. In
an embodiment, second peel seal 20 may be formed at a
temperature from about 123C to about 126C. Figure 6
shows a sealing die 200 that may be used to form
second peel seal 20 as is commonly known in the art.
Die 200 may be a Teflon-coated annealed die which
advantageously avoids warping and avoids adhesion to
molten or melted polymeric materials. Projection 202
may have a width D. In an embodiment, width D may
have a length of about 12 mm. A die similar to die
200 may be used to form first peel seal 18. In an
embodiment, second peel seal 20 may have a peel seal
force from about 13.0 N/15 mm to about 35.0 N/15 mm
(post sterilization), or about 15.0 N/15 mm to about
25.0 N/15 mm. In a further embodiment, the second
peel seal may be formed at a temperature of about
125C and have a peel force of about 17.5 N/15 mm.  In
yet a further embodiment, the second peel seal may be
formed at a temperature of about 126C and have a peel
seal force of about 20-21 N/15 mm.        [0058] In
an embodiment, the difference between the first and
second peel seal forces may be from about 0.1 N to
about 13.0 N, or about 2.0 N to about 10.0 N. In a
further embodiment, the difference between the first
peel seal force and the second peel seal force may be
about 7.1 N/15 mm. In yet a further embodiment, the
difference between the first peel seal force and the
second peel seal force may be about 5.0 NI 15 mm. The
present container advantageously provides a highly
reliable correct sequentially opening container with
an overall low peel seal force range (i.e., 10-20 N/
15 mm, in an embodiment). This stands as a marked
improvement over conventional multiple chamber
containers wherein the required peel seal force range
is between about 10-40 N/15 mm for the partition peel
seal and about 25-40 N/15 mm for the isolation peel
seal. The present container advantageously provides
highly reliable correct sequential opening with low
peel seal forces.        [0059] In an embodiment,
first peel seal 18 and/or first projecting portion 42
may include outer edges 46 and 48 as shown in Figure
2. One or both edges .46 and 48 may include a
serrated portion 54. Serrated portion 54 may extend
along a portion of one or both of edges 46 and 48. In
an embodiment, serrated portion 54 may be
substantially coextensive or otherwise extend along
the entire length of one or both edges 46 and 48.
Provision of serrated portion 54 reduces the
activation energy (i.e., the energy required to
initially activate the peel seal) of first peel seal
18. Lowering the activation energy is advantageous as
it lowers the force required to initially rupture the
peel seal. Second peel seal 20 may include serrated
portions to alter the activation energy thereof in a
similar manner as will be described in detail below.
[0060] In an embodiment, first peel seal 18 may have
a first activation energy and second peel seal 20 may
have a second activation energy, with the second
activation energy being greater than the first
activation energy. In other words, first peel seal 18
requires less effort to open and opens more readily
and before second peel seal 20. Alternatively, the
first and second activation energies may be
approximately equal, in which case the first and
second peel seals may open simultaneously. Correct
sequential  opening may be further ensured by making
first peel seal 18 slightly narrower than second peel
seal 20. In another embodiment, the second activation
energy may be from about 1 times to about 5 times the
first activation energy. In a further embodiment, the
second activation energy may be from about 1 times to
about 2 times the first activation energy. The first
activation energy may be from about 0.10 Joules to
about 0.20 Joules. The second activation energy may
be from about 0.25 Joules to about 0.50 Joules.
[0061] Figure 7 illustrates a histogram depicting the
Peel Force (or peel seal force) and the Peel Seal
Activation Energy (or activation energy) for first
(partition) seal 18 (dotted line) and second
(isolation) seal 20 (solid line). As shown in Figure
7, the peel seal forces for seal 18 and seal 20 may
be different. In an embodiment, the peel seal force
for seals 18 and 20 may overlap as shown in the Peel
Force portion of the histogram. The activation energy
for second isolation seal 20 remains greater than the
activation energy for first partition seal 18
regardless of the relationship between the peel seal
forces of seals 18 and 20. By ensuring that the
activation energy of second seal 20 is greater than
the activation energy of first seal 18, the present
disclosure advantageously provides correct sequential
opening of the container regardless of the peel seal
strength for each seal 18 and 20.        [0062]
Several factors may influence the activation energy
for each seal including the peel seal force, the seal
contact angles, and the configuration of the peel
seal. In an embodiment, the configuration of either
peel seal may be modified to alter the activation
energy of the peel seal as desired. For example, the
configuration of first peel seal 18 may be varied to
alter or lower the peel seal activation energy as
desired. Figure 8 is an enlarged view of Area B of
Figure 2 and shows first peel seal 18 with serrated
portion 54 which may include peaks 55 and valleys 57.
A distance E may extend between adjacent peaks 55. In
an embodiment, distance E may have a length from
about 7 mm to about 9 mm, or about 8 mm. Each peak 55
may have a corresponding radius of curvature F.
Radius of curvature F may have a length from about
0.3 mm to about 0.7 mm, or about 0.5 mm. The slopes
between each peak and valley may form an angle G.
Angle G may be from about 75 to about 1050, or about
90. Each valley 57 may also have a radius of
curvature H. Radius of curvature H may have a length
from about 0.5 mm to about 1.5  mm, or about 1.0 mm.
A distance I may extend between peak 55 on one side
of seal 18 and a corresponding valley 57 on the other
side of seal 18 and aligned with peak 55. Distance I
may have a length from about 3.0 mm to about 5.0 mm,
or about 4.2 mm. A distance .1 may extend between
valley 57 on one side of seal 18 and a valley 57
disposed on the other side of seal 18. Distance J may
have a length from about 6.0 mm to about 8.0 mm, or
about 7.5 mm. Peel seal 18 may have a width K. In an
embodiment, width K may have a length from about 2 mm
to about 3 mm, or about 2.8 mm.       [0063] First
peel seal 18 may have other configurations. For
example, first peel seal 18 may include serrated
portion 56 having scalloped edges (Figure 9),
serrated portion 58 having trapezoidal shaped edges
(Figure 10), or serrated portion 60 (Figure 1 1)
having compact scalloped edges. Alternatively,
serrated portion 60 may have imbricated triangular
shaped edges. In an embodiment, second peel seal 20
and/or second projecting portion 44 may include a
serrated portion as discussed above. 



[0064] The shape of first and/or second projecting
portions 42, 44 may be varied to alter initial peak
activation force and/or the peel seal activation
force. Figure 12 shows container 10 having first peel
seal 18 and second peel seal 20. Projecting portion
42 projects from first peel seal 18 and each has
serrated edges 46 and 48. Elbow portions 88 connect
or otherwise adjoin first peel seal 18 with
projecting portion 42,        [0065] Figure 12A shows
an enlarged view of Area C of Figure 12 showing first
projecting portion 42 having outer edges 46 and 48.
The shape or configuration of edges 46 and 48 may be
the same or different. Edge 46 may be serrated and
may include peaks 80 and valleys 82. Similarly, edge
48 may be serrated and may include peaks 84 and
valleys 86. The height of peaks 80 and 84 may be the
same or different. The depths of valleys 82 and 86
may be the same or different. Valleys 82 of edge 46
may have a radius of curvature L. Radius of curvature
L may have a length from about 1.0 mm to about 2.0
mm, or about 1.5 mm. Peaks 80 of edge 46 may have a
radius of curvature M. Radius of curvature M may have
a length from about 25.0 mm to about 27.0 mm, or
about 26.50 mm. The slopes between peaks 82 and
valleys 84 may form an angle N. Angle N may be from
about 70 to about 90, or about 79. Turning to edge
48, each valley 86 may have a radius of curvature 0.
Radius of curvature 0 may have a length from about
1.0 mm to   about 2.0 mm, or about 1.5 mm. Each peak
84 may have a radius of curvature P Radius of
curvature P may have a length from about 30.0 mm to
about 40.0 mm, or about 35.0 mm. The slopes between
peaks 84 and valleys 86 may form an angle Q. Angle Q
may be from about 90 to about 110, or about 101.5. A
distance R may extend between valley 82 on edge 48
and valley 86 on edge 46. Distance R may have a
length from about 3.0 mm to about 4.0 mm, or about
3.3 mm.        [0066] Projecting portion 42 may also
include elbows 88 adjoining projection portion 42 to
first peel seal 18. On the side of edge 48, elbow 88
may have a radius of curvature S having a length from
about 6.0 mm to about 8.0 mm or about 7.0 mm. Elbow
88 may have a radius of curvature T on the side of
edge 46, radius of curvature T having a length from
about 14.0 mm to about 16.0 mm, or about 15.0 mm.
[0067] In an embodiment, the shape of one or both of
first and second projecting portions 42, 44 may be
selected from arcuate, polygonal, pointed, jagged,
triangular, and combinations thereof. In Figure 1,
both first and second projecting portions 42 and 44
are arcuate in shape. Nonlimiting examples of other
shapes for the first and second projecting portions
are shown in Figures 13-21. Figure 13 shows container
10 having first projecting portion 42 that is arcuate
in shape and second projecting portion 62 being a
flat arch or elliptical (or half-elliptical) in
shape. Figure 14 shows container 10 having arcuate
first projecting portion 42 and second projecting
portion 64 that is arcuately pointed in shape. Figure
15 shows container 10 having first projecting portion
66 that is pointed or triangular in shape and second
projecting portion 62 having a half-elliptical shape.
Figure 16 shows container 10 having pointed first
projecting portion 66 and arcuate pointed second
projecting portion 64. Figure 17 shows container 10
having first projecting portion 68 having an
arcuately pointed shape and second projecting portion
62 that is half-elliptical in shape. Figure 18 shows
container 10 having first projecting portion 68 that
is arcuately pointed and second projecting portion 64
that is arcuately pointed. Figure 19 shows container
10 having first projecting portion 70 that is
polygonal in shape and second projecting portion 72
that is pointed. Figure 20 shows container 10 having
first projecting portion 74 having a jagged shape and
second projecting portion 76 having a jagged shape or
edge. Figure 21 shows container 10 having jagged
first projecting portion  74 and second projecting
portion 62 that is half-elliptical in shape. It is
understood that first and second projecting portions
may include other shapes or configurations.
[0068] In an embodiment, a method for peeling the
container is provided. The method may include
providing a container body sealed around a peripheral
edge to define an interior and an outlet providing
fluid communication with the container interior, a
first peel seal having a projecting portion, a second
peel seal isolating the outlet, the second peel seal
having a second projecting portion, and the first and
second peel seals defining a symmetrical chamber. The
method may further include activating the first peel
seal and the second peel seal. In an embodiment, the
activation of the second peel seal occurs only after
the activation of the first peel seal. In yet a
further embodiment, the activation of the first peel
seal may be initiated at the first projecting portion
and the activation of the second peel seal may be
initiated at the second projecting portion.
[0069] In a further embodiment, the first peel seal
may define two storage chambers, each chamber holding
a component as previously discussed. The method may
include admixing the components in the container
before the further activating. In an embodiment, the
method may farther include dispensing the admixed
components from the outlet.        [0070] In an
embodiment, the method may include rolling or
otherwise curling the top edge of the container upon
the container body to create, with the first
component, a force within the first chamber to
rupture or activate the first peel seal. In other
words, the container edge may be rolled upon the
container to create a fluid force, with the component
stored in the first chamber, equal to or greater than
the first peel seal activation force to open the
first peel seal. This places the first chamber in
fluid communication with the second chamber. The
rolling of the top edge may continue toward the
bottom edge of the container and cause admixture of
the first and second components. In an embodiment,
the top container edge may continue to be rolled onto
the container body toward the bottom container edge
to create fluid force, with the admixed components in
the chambers, to open or rupture the second peel
seal. In an embodiment, the second peel seal has an
activation force greater than the activation force of
the first peel seal. The admixed components may
subsequently be dispensed through the outlet.
Alternatively, the seals  may be activated in the
correct order by applying direct external pressure to
the bottom or lower chamber to activate the first
seal, then rolling the bag to activate the second
seal. This mode of operation may be facilitated by
the first projecting portion, which may provide an
initiation point for peel seal activation that may be
responsive to increased pressure in the bottom
chamber.       [0071] The present container
advantageously 1) isolates the outlet, 2) provides a
symmetrical chamber profile that 3) makes the contact
angles for the first and second peel seals
substantially equal. Incorporation of minor-image or
symmetrically disposed projecting portions in the
chamber profile reduces the chamber contact angle
size which correspondingly lowers the peel seal
activation force. Consequently in an embodiment, the
container provides assured correct sequential opening
with lower peel seal activation forces when compared
to conventional containers or asymmetrical
containers. Moreover, regardless of where hydraulic
pressure is applied on the container exterior, the
present container advantageously assures that the
first peel seal will activate before activation of
the second peel seal.       [0072] By way of example
and not 1 mitation, examples of the present invention
will now be given.  



WO 2007/130904PCT/US2007/067765 [0073] Table 1 Trial
Parameters -Pre-Sterilization Ave Partition Seal
Pre-Sterilization Ave Isolation Seal
Post-Sterilization Ave of Partition Seal
Post-Sterilization Ave Isolation Seal  Difference
Between Peel seals post-Sterilization Trial A
124t4bar Peel Seal 121 t 



22.80 N,15mrn strip 25.02 N/15mm snip 15.43 N/I5nun
strip 15.87 N/ I 5mni strip 0.44 N Tnal B   I 24'C /4
bar Peel Seal 121T 24.56 N/15mm strip 23.70 N 15mm
strip 14.69 Nt I inun strip 18.00 N/15mm strip 3.31 N
TrialC   125T /4 bar Peel Seal 12 IT 26.26 N/15mm
strip 22.72 N/15mm strip 



12.63 N/I5mm strip 21.48 N/I Smut strip 8.85 N- Tnal
D I125.5t /4 bar Peel Seal 12 It 27.75 N/15nun snip
29.45 N/I5mm strip 13.68 N/15titin strip 19.39 N/I
imm strip 5.71 N Trial E   I 26C /4 bar Peel Seal 12
It 31.62 N/15mm snip 30.37 N/15rnm strip 11.89 N/15mm
strip 



24.32 N115nun strip 12.43 N Trial F 124C /4 bat Peel
Seal 122C 21.95 N/I5mm snip 28.64 N/15mm strip 19.67
N/15nun sttip 17.13 N/15tum strip -2.54 Trial G
124.5t/4 bar Peel Seal 122t 23.87 N/I3mm snip 24.78
N/15trmt strip 19.19 N/15mm strip 19.38 N/I5mm strip 



0.19 N Trial H 125t/4 bar Peel Seal 122"C 26.52
N/15mm strip 24.51 Nil 5mm strip 17.63 N/15mm snip
20.34 N/15rnm strip 2.71 N Tnal I  125.5t /4 bar Keel
Seal 122"C 27.10 N/15mm strip 29.25 N/15mm strip
18.34 N/15mm strip 18.86 N/15mm strip 0.52 N 



-Trial I   126t/4 bar Peel Seal 122t 29.03 N/15mm
snip 28.42 N/15mm strip 17.53 N/I5mm strip 22.38 N/I
5mm strip 4.85 N Trial K 123t i4 bar Peel Seal I20.7t
17.39 N/15mm strip 18.15 N/15rum strip 10.43 N/15mm
strip 14.77 N/15mm snip 4.43 N Trial L 



123.5t /4 bar Peel Seal I20.7t 19.67 N/15mm strip
19.56 N/15rran strip 12.42 N/15mrn strip 13.95
N/15min strip 1.53 N Trial NI   I25C /4 bar Peel Seal
12 It   6.02 N/15mm strip 17.60 N/15mrn strip 9.58 N
WO 2007/130904PCT1US2007/067765 



[0074] Table 2 Trial Parameters Pre-Sterilization
Isolation Seal Pre-Sterilization Partition Seal
Post-Sterilization Isolation Seal Post-Sterilization
Partition Seal  Difference Between Peelj  seals
post-Sterilization Trial A   125C /4 bar Peel Seal
121C 28.63 N/15mm strip 



25.02 N/15mm strip 2205.N/I5 mm strip 14.99 N/I5 mm
strip 7.06 N Trial B I25.5c /4 bar Peel Seal 121'C
28.44 N/15mm strip 23.70 Nil 5mm strip 24.45 N/15mm
strip 14.18 Nil 5mm strip 10.27 N. Trial C 126cC /4
bar Peel Seal 121C 31.54 N/15mm strip 



22.72 N/I5mm strip 24.72 NI I 5mm strip 16.65 N/15mm
strip 8.07 N , Trial D 125C /4 bar Peel Seal I21C
28.58 N/15mm strip 29.45 N/15mm strip 21.78 N/15mm
strip 23.33 N/15mm strip -1.55 Trial E 125.5C /4 bar
Peel Seal 122C 30.77 N/I 5mm strip 



30.37 N/15mm strip 24.30 N/15mm strip 23.63 N/15mm
strip 0.67 N Trial F 126C /4 bar Peel Seal 122C 33.11
N/I5mm strip 28.64 N/15mm strip 26.75 N/I5mm strip
22.48 N/15mm strip 4.27 N Trial G 124C/4 bar Peel
Seal 121C 25.05 N/15mm strip 



24.78 N/15mm strip 18.37 N/15mm strip 16.41 N/15mm
strip -1.96 Trial H 124.5C /4 bar Peel Seal I21C
26.96 N/15mm strip 24.51 N/15mm strip 20.68 N/15mm
strip 16.53 N/15mm strip 4.15 N Trial 1 124C/4 bar
Peel Seal 122C 25.80 Nil 5mm strip 



29.25 Nil 5mm strip 19.05 N/I5mm strip 21.61 N/15mm
strip -2.56 Trial.! 124.5C/4 bar Peel Seal 122C 25.54
N/15mm strip 28.42 N/15mm snip 19.88 N/15mm strip
22.86 N/I5mm strip -2.98         [0075] 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
subject matter and without diminishing its intended
advantages. It is therefore intended that such
changes and modifications be covered by the appended
claims.  CLAIMS 



The invention is claimed as follows: Claim 1.A
multiple chamber container comprising:       a
container body sealed around a peripheral edge and
having an outlet attached to a bottom peripheral
edge;       a first peel seal defining chambers in
the container, the first peel seal having a first
projecting portion and an outer edge, at least a
portion of the outer edge having a serrated portion;
and       a second peel seal isolating the outlet
from the chambers, the second peel seal having a
second projecting portion, wherein the first
projecting portion projects toward the second
projecting portion and the second projecting portion
projects toward the first projecting portion
substantially symmetrically about an axis of symmetry
A that is substantially parallel to at least one of
the first peel seal and the bottom peripheral edge.
Claim 2The container of claim 1 wherein the first
peel seal has a first peel force and the second peel
seal has a second peel force, and wherein the first
peel force is less than the second peel force. Claim
3.The container of claim 2 wherein the difference
between the first and second peel forces is from
about 0.1 N/ 15 mm to about 15.0 N/15 mm. Claim 4.The
container of claim 1 wherein the first peel seal has
a peel force from about 10.0 N/ 15 mm to about 29.0
N/15 mm. Claim 5.The container of claim 1 wherein the
second peel seal has a peel force from about 13.0
N/15 mm to about 35.0 N/ 15 mm. Claim 6.The container
of claim 1 wherein the first peel seal has a first
activation energy and the second peel seal has a
second activation energy, the second activation
energy greater than or equal to the first activation
energy. Claim 7.The container of claim 6 wherein the
second activation energy is 



from about 1 to about 5 times greater than the first
activation energy.  Claim 8.The container of claim 6
wherein the second activation energy is from about
1.25 to about 2 times greater than the first
activation energy. Claim 9.The container of claim 6
wherein the first activation energy is from about
0.10 Joules to about 0.20 Joules. Claim 10.The
container of claim 6 wherein the second activation
energy is from about 0.25 Joules to about 0.50
Joules. Claim 11.The container of claim 1 wherein the
first projecting portion has a shape selected from
the group consisting of arcuate, polygonal, pointed,
jagged, triangular, and combinations thereof Claim
12.The container of claim 1 wherein the second
projecting portion has a shape selected from the
group consisting of arcuate, polygonal, pointed,
jagged, triangular, and combinations thereof. Claim
13.The container of claim 1 wherein the first
projecting portion, the second projecting portion,
and the outlet are in a substantially linear relation
with respect to each other. Claim 14.The container of
claim 1 wherein the second peel seal further
comprises an outer edge, at least a portion of the
outer edge having a serrated portion. 



Claim 15.The container of claim 1 wherein the second
peel seal has opposing ends and the container has a
plurality of edges, each end in contact with the same
container edge. Claim 16.The container of claim 1
wherein the second peel seal defines an outlet
chamber. Claim 17.The container of claim 1 wherein
the outlet further comprises an inlet end in
communication with the container interior and the
second peel seal covers the inlet end. Claim 18.A
multiple chamber container comprising:       a
container body sealed around a peripheral edge and
having an outlet attached to a bottom peripheral
edge;       a first peel seal having a projection
portion and an outer edge, at least a portion of the
outer edge having a serrated portion;       a second
peel seal isolating the outlet, the second peel seal
having a second projecting portion, wherein the first
projecting portion projects toward the second
projecting portion and the second projecting portion
projects toward the first projecting portion
substantially symmetrically about an axis of symmetry
A that is substantially parallel to at least one of
the first peel seal and the bottom peripheral edge;
and the first and second peel seals defining a
substantially symmetrical chamber. Claim 19.The
container of claim 18 wherein the chamber further
comprises an axis of symmetry substantially
perpendicular to a line extending through the outlet.
Claim 20The container of claim 18 wherein the first
projecting portion and the second projecting portion
defme respective first and second seal contact angles
in the chamber, the seal contact angles being
substantially similar in size. 



Claim 21.The container of claim 20 wherein the seal
contact angles are less than or equal to about 300 .
Claim 22.The container of claim 18 wherein the first
peel seal has an activation force less than an
activation force of the second peel seal. Claim 23.A
method for opening a container having a peelable
seal, the method comprising:       providing a
container body sealed around a peripheral edge and
having 1) an outlet attached to a bottom peripheral
edge, 2) a first peel seal having a first projecting
portion and an outer edge, at least a portion of the
outer edge having a serrated portion, and 3) a second
peel seal isolating the outlet, the second peel seal
having a second projecting portion, wherein the first
projecting portion projects toward the second
projecting portion and the second projecting portion
projects toward the first projecting portion
substantially symmetrically about an axis of symmetry
A that is substantially parallel to at least one of
the first peel seal and the bottom peripheral edge,
and the first and second peel seals defining a
symmetrical chamber; activating the first peel seal;
and activating the second peel seal. Claim 24.The
method of claim 23 wherein the first peel seal
activation and the second peel seal activation occur
in a predetermined sequence. Claim 25.The method of
claim 23 wherein the second peel seal activation
occurs only after the first peel seal activation.
Claim 26.The method of claim 23 further comprising
initiating the activating of the first peel seal at
the first projecting portion. 



Claim 27.The method of claim 23 further comprising
initiating the activating of the second peel seal at
the second projecting portion.  Claim 28The method of
claim 23 wherein the first peel seal defines two
chambers, each chamber containing a respective
component, the method further comprising admixing the
components before the further activating. Claim
29.The method of claim 28 further comprising
dispensing the admixed components from the outlet. 


