
FLAME RETARDANT THERMOPLASTIC ELASTOMERS CLAIM OF
PRIORITY [0001] This application claims priority from
U.S. Provisional Patent Application Serial Number
60/969,629 bearing Attorney Docket Number 12007016 and
filed on September 2, 2007, which is incorporated by
reference. This application also claims priority from
U.S. Provisional Patent Application Serial No.
61/080,500 bearing Attorney Docket Number 12008018 and
filed on July 14, 2008. FIELD OF THE INVENTION [0002]
This invention relates to thermoplastic elastomers,
polymer compounds which exhibit elasticity while
remaining thermoplastic, which are also flame
retardant. BACKGROUND OF THE INVENTION [0003] The
world of polymers has progressed rapidly to transform
material science from wood and metals of the 19th
Century to the use of thermoset polymers of the
mid-20th Century to the use of thermoplastic polymers
of later 20th Century. [0004] Thermoplastic elastomers
combine the benefits of elastomeric properties of
thermoset polymers, such as vulcanized rubber, with
the processing properties of thermoplastic polymers.
[0005] For safety reasons in some uses, thermoplastic
elastomers should be flame retardant. There is
customer demand for essentially non-halogen flame
retardant thermoplastic elastomers. SUMMARY OF THE
INVENTION [0006] What the art needs is a new
thermoplastic elastomer (also called "TPE") that is
flame retardant without the use of brominated flame
retardants orchlorinated polyethylene flame retardants
or other halogen-containing flame retardants. The art
needs an essentially halogen-free flame retardant TPE
("HFFR TPE"). [0007] "Essentially halogen-free" means
that there is no intention to include any halogen
moieties in any of the ingredients of the compound of
the present invention, but that one can cannot control
trace amounts of impurities that may exist in such
ingredients. 



[0008] Unfortunately, essentially halogen-free flame
retardants are very sensitive to processing conditions
typically experienced by TPEs. Therefore, there is
little predictable to one of ordinary skill in the art
in the creation of a HFFR TPE. [0009] The present
invention solves the problem by formulating a HFFR TPE
that utilizes ammonium polyphosphate as an essentially
halogen-free flame retardant. [00010] One aspect of
the invention is an essentially halogen-free
thermoplastic elastomer compound, comprising (a)
styrene-containing thermoplastic elastomer; (b) an
ammonium polyphosphate-containing flame retardant; and
optionally (c) plasticizer. [00011] Another aspect of
the invention is a plastic article made from the
compound. [00012] Another aspect of the invention is
an essentially halogen-free thermoplastic compound
described above, further comprising expandable
graphite filler. This filler can expand in the
presence of heat and form a char. [00013] Another
aspect of the invention is a plastic article made from
the expandable compound described above. [00014]
Features of the invention will become apparent with
reference to the following embodiments.EMBODIMENTS OF
THE INVENTION [00015] Styrene-Containing TPE [00016]
TPEs of the present invention are based on styrene
("TPE-S") and are often compounded with plasticizer,
antioxidant, thermal stabilizer, and one or more
secondary polymers. [00017] Non-limiting examples of
TPE-S include styrene-ethylenebutylene- styrene,
styrene-ethylene-propylene-styrene,
styrene-ethyleneethylene/ propylene-styrene,
styrene-isobutylene-styrene, styrene-butadienestyrene,
styrene-isoprene-styrene, and combinations thereof.
These examples of TPE-S may or may not be maleated but
have weight average molecular weights in excess of
75,000 and preferably in excess of 200,000.
Commercially available grades of these TPE-S compounds
are Kraton MD6917ES and Kraton G 1633 from Kraton
Polymers and Septon 4077 and Septon 4099 from Kuraray.



[00018] Essentially Halogen-Free Flame Retardant
[00019] It has been found that flame retardants that
contain ammonium polyphosphate are particularly suited
to endure the processing conditions employed in
compounding TPE-S. [00020] It has been found,
particularly, that Exolit AP brand flame retardants
from Clariant GmbH of Germany work well in compounds
of the present invention. Presently preferred is
Exolit AP 766 brand flame retardant. [00021] Optional
Additives [00022] The compound of the present
invention can include conventional plastics additives
in an amount that is sufficient to obtain a desired
processing or performance property for the compound.
The amount should not be wasteful of the additive nor
detrimental to the processing or performance of the
compound. Those skilled in the art of thermoplastics
compounding, without undue experimentation but with
reference to such treatises as Plastics Additives
Database (2004) from Plastics Design Library
(www.williamandrew.com), canselect from many different
types of additives for inclusion into the compounds of
the present invention. [00023] Non-limiting examples
of optional additives include adhesion promoters;
biocides (antibacterials, fungicides, and
mildewcides), anti-fogging agents; anti-static agents;
bonding, blowing and foaming agents; dispersants;
fillers and extenders; smoke suppresants; expandable
char formers; impact modifiers; initiators;
lubricants; micas; pigments, colorants and dyes;
plasticizers; processing aids; other polymers; release
agents; silanes, titanates and zirconates; slip and
anti-blocking agents; stabilizers; stearates;
ultraviolet light absorbers; viscosity regulators;
waxes; and combinations of them. [00024] Any
conventional plasticizer, preferably a paraffinic oil,
is suitable for use the present invention. [00025] A
preferred secondary polymer for the present invention
is polypropylene. [00026] A preferred anti-oxidant is
an Irganox brand pentaerythritol antioxidant
identified as CAS 6683-19-8. [00027] A preferred
thermal stabilizer an Irganox brand thiodipropionate
compound identified as CAS 123-28-4. 



[00028] An expandable graphite filler can serve as an
expandable char former in formulations of the compound
in those instances when the article formed from the
compound should expand as it is heated. The expandable
graphite filler should have an onset of expansion
temperature greater than the processing temperature of
the compound, but low enough and with a high enough
activity to provide a suitable expansion. Suitable
expansion could be as much as 300%, in an embodiment
of a door seal where the gap during normal operation
becomes sealed upon onset of exposure to heat or
flame. Preferred expandable graphite filler products
are commercially available as Nord-Min branded
products from Nordmann Rassmann of Germany. [00029]
Table 1 shows the acceptable, desirable, and
preferable ranges of ingredients for the HFFR-TPE of
the present invention.[00030] Processing [00031] The
preparation of compounds of the present invention is
uncomplicated once the proper ingredients have been
selected. The compound of the present can be made in
batch or continuous operations. [00032] Mixing in a
continuous process typically occurs in an extruder
that is elevated to a temperature that is sufficient
to melt the polymer matrix with addition of all
additives at the feed-throat, or by injection or
side-feeders downstream. Extruder speeds can range
from about 50 to about 500 revolutions per minute
(rpm), and preferably from about 100 to about 300 rpm.
Typically, the output from the extruder is pelletized
for later extrusion or molding into polymeric
articles. [00033] Mixing in a batch process typically
occurs in a Banbury mixer that is also elevated to a
temperature that is sufficient to melt the polymer
matrix to permit homogenization of the compound
components. The mixingspeeds range from 60 to 1000 rpm
and temperature of mixing can be ambient. Also, the
output from the mixer is chopped into smaller sizes
for later extrusion or molding into polymeric
articles. [00034] Subsequent extrusion or molding
techniques are well known to those skilled in the art
of thermoplastics polymer engineering. Without undue
experimentation but with such references as
"Extrusion, The Definitive Processing Guide and
Handbook"; "Handbook of Molded Part Shrinkage and
Warpage"; "Specialized Molding Techniques";
"Rotational Molding 



Technology"; and "Handbook of Mold, Tool and Die
Repair Welding", all published by Plastics Design
Library (www.williamandrew.com), one can make articles
of any conceivable shape and appearance using
compounds of the present invention. USEFULNESS OF THE
INVENTION [00035] TPE-S of the present invention is an
excellent versatility because of its elastomeric
performance and its thermoplastic processing. The
addition of anti-oxidant properties, thermal
stabilization, and essentially halogen-free flame
retardancy by those respective functional additives
makes the HFFR TPE of the present invention an
excellent compound for molding into plastic articles
which need flame retardancy when in use in enclosed
spaces. Use in motor vehicle passenger compartments
and aircraft passenger compartments are two of many
ways the compounds of the present invention can
benefit people around the world. EXAMPLES [00036]
Table 2 shows seven examples of the present invention,
their formulations, sources of ingredients, and
processing conditions.METHOD AND APPARATUS FOR
DISPENSING FLUIDS Related Applications The present
application claims the benefit of U.S. Provisional
Application Nos. 60/968,510 filed August 28, 2007,
60/992,292 filed December 4, 2007, 61/025,547 filed
February 1, 2008, and 61/068,030 filed March 4, 2008,
all of which are hereby incorporated by reference
herein in their entirety. Field of the Invention The
present invention is generally directed to the field
of flexible plastic materials for containment of
liquids. More specifically, the present invention is
directed to a method, apparatus, dispense systems, and
components for dispensing a dispense fluid by
providing pressurization fluid. Background of the
Invention The concept of collapsible containers held
in rigid containers has been practiced for many years.
These concepts can range from the relatively simple
such as, a cardboard coffee tote with a flexible
plastic bladder, to more complex systems for handling
hazardous or highly pure chemicals in specialized
double-wall sealed containers. 



Regardless of design, the general principle involves a
flexible container in the shape of a pouch or bag that
collapses as the contents of the bag or pouch are
extracted or dispensed. The flexible container is
contained in a rigid outer container such as a box,
drum, or bottle used to support and protect the
flexible pouch or bag and to provide containment for a
pressurization fluid used to collapse the bag or
pouch. A variety of improved collapsible container
designs have been suggested and patented. Examples of
collapsible bag-in-container designs include U.S.
Patent Nos. 3,223,289 to Bouet, 5,377,876 to Smernoff,
and 5,562,227 to Takezawa et al., each of which is
hereby incorporated by reference herein except for
explicit definitions contained therein. A variety of
bag-in-bottle designs have also been contemplated in
the design of chemical containers. Representative
examples include U.S. Patent Nos. 4,793,491 to Wolf et
al., 5,102,010 to Osgar et al., 5,597,085 to Rauworth
et al., and 6,158,853 to Olsen etal., each of which is
hereby incorporated by reference herein except for
explicit definitions contained therein. Additionally,
a variety of alternative designs utilizing one or more
methods of extracting the contents of the flexible bag
from the container assembly have been utilized.
Examples of these designs include U.S. Patent Nos.
3,467,283 to Kinnavy, 3,767,078 to Gortz et al.,
4,445,539 to Credle, 4,925,138 to Rawlins, 6,206,240
to Osgar et al., 6,345,739 to Mekata, 6,698,619 to
Wertenberger, and 6,942,123 to Wertenberger, each of
which is hereby incorporated by reference herein
except for explicit definitions contained therein.
These configurations have not provided optimal
performance and cleanliness particularly for
dispensing highly pure fluids in the semiconductor
processing industry, for example, photoresist.
Typically, the pressurization fluid is provided to the
space between an inner dispense bag and a rigid outer
container. In such an arrangement, the inner bag may
collapse non-uniformly causing an excess amount of the
fluid to remain in the inner bag, preventing the
complete dispensing of the fluid. The wasted fluid
also exacerbates recycling and disposal issues
associated with the inner bag. Bag-in-bottle
dispensers are used extensively in the
photolithography industry for dispensing photoresist.
It has been discovered that where the pressurization
fluid is a gas (e.g., nitrogen), the gas can permeate
the walls of the flexible containers comprised of
materials (e.g. fluoropolymers) that are compatible
with dispense photoresist. Accordingly, in systems
where the pressurization fluid is in direct contact
with the flexible container holding the dispense
liquid, the pressurization gas can diffuse into the
flexible 



container, thereby causing micro-bubbles to form
within the contained dispense fluid and contaminating
the dispense fluid. Fluoropolymer-based materials are
difficult to bond with materials that are highly gas
impermeable (e.g., polyethylene), due in part to
substantially different melt temperatures of the
respective materials. Recent efforts addressing the
gas diffusion issue have included abandonment of
fluoropolymer-based materials and providing a single
flexible bag with a dual wall, wherein the inner wall
is a clean polyethylene and the outer wall is a
polyethylene/nylon laminate that resists gas
permeation. The polyethylene-based materials were
chosen for compatibility in the bonding process of the
inner wall to theouter wall. It was found, however,
that the resistance of the inner wall to photoresist
was inadequate. There remains a need to identify
improved designs that have a minimum of cost and
contamination while maximizing device integrity,
flexibility of use, and ease of predictably extracting
the contents of the container. Summary of the
Invention Various aspects of the invention include
inner and outer flexible containers disposed in a
containment vessel for dispensing fluid from the
container more efficiently and completely than in
prior art devices. Other embodiments may include a cap
assembly that cooperates with a dispense head for
pressurization of the outer flexible container for
extraction of the fluid from the inner flexible
container. The cap may be configured with a key code
device coded to identify the type of fluid contained
in the containment vessel and cooperates only with
dispense heads that are configured for compatible
mating with the key code device. The dispense head may
be configured with cams that engage with the cap for
quick and easy engagement and release. The cams may be
actuated by a handle that is contoured so that, when
in the fully engaged position, no portion of the
handle extends beyond the footprint of the containment
vessel. The dispense head may also include a stem or
dip tube that extends from the cap into the inner
flexible container and having an inlet on the distal
end through which the fluid is extracted. The dip tube
may include a passage or groove formed on the
exterior, providing a way for pockets of fluid
otherwise trapped against the dip tube to drain
downward for extraction through the dip tube inlet. In
one embodiment, an inner flexible container for
containing the dispense fluid may comprise a member of
a chemical resistant polymer, such as a fluoropolymer.
For 



example, pin-hole free perfluoroalkoxy (PFA) material
is desirable for containing chemicals such as
photoresist due to inert molecular properties which
prevent contamination or leakage of the fluid. The
inner flexible container can be formed by sealing a
dispensing fitment in a hole in the center of a
rectangular, octagon, or other custom shaped sheet or
member of PFA material. The PFA member may be folded
in half such that the two halves can be sealed
together at the edges of the open sides, forming the
inner flexible container with the dispensing fitment
located at the top of the container.The outer flexible
container ma y comprise a separate outer fitment
sealed to a hole proximate the center of two sheets
(inner and outer members) of polyethylene (PE) or
other flexible non-permeable material The outside
perimeter of the inner and outer members of the outer
flexible container may be of greater dimension than
the sheets of the inner flexible container, but of a
similar shape. The perimeter of the inner and outer
members can be sealed to form the outer flexible
container. The fitments may be designed such that the
inner fitment of the inner flexible container can pass
through a central passageway of the outer fitment. The
outer fitment enables a pressurized gas (e.g.,
nitrogen) or other fluid to be injected into the outer
flexible container. The outer flexible container can
be folded in half to create a saddle-like shape about
the inner flexible container when the two fitments are
joined together. The assembled inner and outer
flexible containers (also referred to herein as a
"bag-in-bag assembly") may be fused together by
joining the inner flexible container with the
saddle-shaped outer flexible container. Where
different materials are utilized for the inner and
outer flexible containers (e.g. PFA and PE), the
difference in melt temperatures may preclude simply
welding them together by melting. However, the inner
and outer flexible containers can be joined by
punching a plurality of through holes at select points
about the perimeter of the inner flexible container
and connecting the two saddle-like portions of the
outer flexible container to each other through the
plurality of holes. The resulting configuration of
this embodiment is of central dispensing container
sandwiched between two portions of a pressurization
container. The two saddle-like portions of the outer
flexible container may be in fluid communication with
each other. A dispense head is sealingly attachable to
the fitments for providing an ingress/egress access
for the dispense fluid, an inlet port for the
pressurization fluid and venting for gasses trapped
between the container. 



The bag-in-bag assembly can then be placed into the
containment vessel to facilitate storage, transport,
filling, and dispensing of the contents. The
containment vessel restricts outward movement of the
outer flexible (pressurization) container so that,
when pressurized, the outer flexible container grows
inward against the inner flexible(dispensing)
container, forcing the liquid within the inner
flexible container to egress through the inner
fitment. The fitments of the inner dispense container
and the outer pressurization container may be
configured to cooperate in a concentric arrangement.
Moreover, a venting path can be provided to the space
intermediate the flexible containers and the
containment vessel through the fitments. An advantage
of embodiment of the invention described above is that
the pressurization fluid does not directly contact the
dispensing container. Certain embodiments of the
invention provide a barrier of material that is highly
gas impermeable between the inner flexible container
and the pressurization fluid. Experiments have
demonstrated that the provision of the highly gas
impermeable barrier significantly reduces the
formation of microbubbles in the dispense liquid. A
further advantage of certain embodiments of the
invention is that the inner dispensing container may
be constricted in a substantially uniform and flat
manner, enabling thorough dispensing of the contents.
A further feature and advantage of certain embodiments
is that the containment vessel does not need to be
sealed although in some embodiments a sealed
containment vessel may be to provide another
containment layer for the dispense fluid. Moreover,
the seal between the inner and outer fitments and the
containment vessel and the seal between the
pressurization container and the containment vessel
can be less critical in some embodiments. In some
embodiments, the inner fluid dispense container may be
sandwiched between two separate bags, each bag having
a separate fitment for attachment to a pressurization
fluid source. In some embodiments, the dispense
container may be placed adjacent a pressurization bag.
By injecting fluid (e.g., nitrogen) to the
pressurization bag, the dispense bag is compressed
between the pressurization bag and the containment
vessel. This can also provide the feature and
advantage of a uniform collapse of the dispense bag,
thorough dispensing, and isolation of the
pressurization fluid from the dispense bag.In certain
embodiments, the inner flexible container may be
placed inside an outer flexible container. The
pressurization may be applied to the interior of the
outer flexible 



container whereby the pressurization fluid acts
directly on the outer surface of the inner flexible
container. Alternatively, the pressurization fluid may
be applied between the exterior of the outer flexible
container and the containment vessel to apply the
extraction force. The outer flexible container then
acts as a barrier that is non-permeable to gasses,
thus providing the protection to the inner container.
In a further variation, three concentrically arranged
flexible containers may be installed in a containment
vessel where the inner flexible dispense container is
contained in a second flexible container and the
second flexible container is contained within a third
flexible container. All three flexible containers are
contained in the containment vessel. The
pressurization fluid may be injected into the space
between the second and third bag thereby isolating the
pressurization fluid from contact with the inner
dispense bag as well as the containment vessel. In a
further embodiment, a plurality of pressurization bags
may be placed adjacent the dispense bag. The
pressurization bags may be pressurized in stages to
facilitate omplete dispensing. For example, a bag or
bags at the lower inside of the containment vessel may
be pressurized before an adjacent bag thereabove. Such
sequence can be controlled external of the pressure
vessel or the bags can be configured to
pressurize/inflate sequentially. Brief Description of
the Figures FIG. 1 is a schematic of a dispensing
system in an embodiment of the invention. FIG. 2 is a
perspective view of a bag-in-bag-in-bottle assembly in
an embodiment of the invention. FIG. 2A is an
isolation view of the cap of the bag-in-bag-in-bottle
assembly of FIG. 2. FIG. 2B is a sectional view of the
bag-in-bag-in-bottle assembly of FIG. 2.FIG. 3A is a
perspective cutaway view of a single-piece outer
fitment in an embodiment of the invention. FIG. 3B is
a perspective cutaway view of a two-piece outer
fitment in an embodiment of the invention. FIG. 4 is a
perspective view of an inner dispensing fitment in an
embodiment of the invention. FIG. 5 is a side view of
an assembled inner flexible container in an embodiment
of 



the invention. FIG. 6 is an end view of an assembled
an outer flexible container having two side portions
in an embodiment of the invention. FIG. 7 is a side
view of the assembled outer flexible container of FIG.
6. FIG. 8 is a side view of the assembled outer
flexible container of FIG. 6 with portions spread
apart to receive an inner flexible container. FIG. 9
is a side view of the assembled inner flexible
container of FIG. 6 being inserted between the two
side portions of an assembled outer flexible
container. FIG. 10 is an end view of a weld assembly
in an embodiment of the invention FIG. 11 is a side
view of weld assembly of FIG. 10. FIG. 12 is a
perspective view of the assembly of a bag-in-bag
assembly in an embodiment of the invention. FIG. 13 is
another perspective view of the bag-in-bag assembly of
FIG. 12. FIG. 14 is a top view of the assembled
fitments of a bag-in-bag assembly of FIG. 12. FIG. 15
is a side view of the bag-in-bag assembly of FIG. 12
with an attached RFID device in an embodiment of the
invention.FIG. 16 is a sectional view of the
bag-in-bag assembly of FIG. 13 housed inside a
containment vessel in an embodiment of the invention.
FIGS. 17, 18 and 19 are side views of the
bag-in-bag-in-bottle assembly at various degrees of
liquid extraction from the container in an embodiment
of the invention. FIG. 18A is a sectional view of an
assembly with a plurality of axially aligned
pressurization bags. FIG. 20 is a side view of the
bag-in-bag-in-bottle assembly of FIG. 19. FIG. 2 1 is
a partial sectional view of the bag-in-bag-in-bottle
assembly of FIG. 18 in operation. FIGS. 22 and 23
depict a wrapped bag assembly in an embodiment of the
invention. FIG. 24 depicts a cap system with a captive
gasket sealing cap in an embodiment of the invention.
FIG. 25 is a partial sectional view of a sealing cap
having a frustum plug in an embodiment of the
invention. FIG. 26 is a partial sectional view of a
bottle with a cap having a captive gasket 



and a handling loop in an embodiment of the invention.
FIG. 27 is a partial cut-away perspective view of the
cap of FIG. 26. FIGS. 28 and 29 are partial
perspective views of the bag-in-bag-in-bottle assembly
and a profiled cam-actuated dispensing head in an
embodiment of the invention. FIG. 30 is partial
perspective view of the bag-in-bag-in-bottle assembly
of FIG. 29 with the cam-actuated dispensing head
removed. FIG. 3 1 is an exploded view of the profiled
cam-actuated dispensing head of FIG. 30.FIG. 32A is a
partial sectional view of the cam-actuated dispensing
head in assembly with the bag-in-bag-in-bottle device
of FIG. 30. FIG. 32B is a partial sectional view of
the cam-actuated dispensing head in assembly with a
bag-in-bag-in-bottle device having a two-piece outer
fitment in an embodiment of the invention. FG. 33 is a
partial perspective view of a dispense head and a
bag-in-bag-in-bottle device, the dispense head having
an extended dip tube in an embodiment of the
invention. FIGS. 34A and 34B are sectional views of a
cam-actuated dispensing head at the fully disengaged
and the fully engaged stages of actuation,
respectively, in an embodiment of the invention . FIG.
35 is an elevational view of a bag-in-bag-in-bottle
assembly of FIG 29 in a fully engaged position. FIG.
36 is a top view of the bag-in-bag-in-bottle assembly
of FIG. 29. FIG. 37 is an exploded view of a
dispensing head having a snap lock handle with groove
and socket structure that cooperates with detents to
lock the handle in place in an embodiment of the
invention. FIG. 37A is an enlarged partial view of the
groove and socket structure of the snap lock handle of
FIG. 37. FIGS. 37B and 37C are partial cutaway
elevation views of the dispensing head of FIG. 37 in
the fully engaged and the fully disengaged positions,
respectively. Detailed Description Referring to FIG.
1, a photolithography system 70 including a dispensing
system 72 for supplying a lithographic processor 74 is
depicted in an embodiment of the invention. The
dispensing system 72 includes a pressure source 80
operatively coupled to a bag-in-bag-in-bottle device
100 that is disposed in a receiver 82. A process
controller 84 



may be operatively coupled to the dispensing system 72
for control and monitoring of the pressure source 80
and the bag-in-bag-in-bottle device 100.Referring to
FIGS. 2, 2A and 2B, a representative embodiment of the
bag-in-bagin- bottle device 100 comprising a flexible
bag-in-bag assembly 102, a containment vessel 104, and
a cap assembly 106 is depicted in an embodiment of the
invention. The bag-inbag assembly 102 comprises an
inner dispensing fitment 110 nested inside an outer
fitment 112a, and an inner flexible container 114
nested inside a dual-walled outer flexible container
118. The inner dispensing fitment 110 is joined to the
inner flexible container 114. The outer fitment 112a
is joined to the outer flexible container 118. An
interior cavity 116 is formed by the dual walls of the
outer flexible container 118 such that the contents of
the outer flexible container 118 are insulated from
the walls of the inner flexible container 114. The
containment vessel 104 may be constructed of a rigid
plastic material suitable for storing and transporting
the bag-in-bag assembly 102. The containment vessel
104 can be formed with a neck portion 105 that defines
a mouth into the containment vessel 104 and engages
with the cap assembly 106 to be secured. The neck
portion 105 may include a structure such as threads
107 for securing the cap assembly 106 to the
containment vessel 104. Alternative embodiments can
include containers constructed of glass, stainless
steel, or other material as necessary, and mating
structures other than threads. The cap assembly 106 is
generally constructed of a rigid plastic material
identical to the material of the containment vessel
104 or of another appropriate material, for example
fiuoropolymers for sealing the container. Cap assembly
106 can include a peeloff access cover 120 for easy
access to the inner dispensing fitment 110 and the
outer fitment 112a. The peel-off cover 120 can include
a tab (not pictured) or ring 122 to augment removal of
the cover 120 from the cap assembly 106. Referring to
FIGS. 3A, 3B and 4, embodiments of the outer fitment
112a and the inner dispensing fitment 110 are
depicted. The outer fitment 112a may include a central
portion 129 that defines a hollow central passageway
130 having an interior surface 130.2. The hollow
central passageway 130 may be sized to accommodate
inner dispensing fitment 110 when the two fitments and
their associated flexible containers 114, 118 are
mated together. The interior surface 130.2 of the
outer fitment 112a may include a centering structure
130.4 having bypass slots 130.6 formed therein. The
outer fitment 112a can alsohave a plurality of
pressurization supply passageways 131 that extend
through the outer 



fitment 112a and connecting inlet / outlet ports 132
and 134 for dispensing a fluid (e.g., nitrogen gas)
into the interior cavity 116 of the outer flexible
container 118 through a plurality of openings 134 at a
base portion 136 of the outer fitment 112a. The outer
fitment 112a may be a single piece (FIG. 3A) and may
include a base flange 137 of the base portion 136 that
receives and seals against the interior surface of the
outer flexible container 118 whereby the space
comprising the interior cavity 116 is pressurizable
with a pressurization fluid 342 such as nitrogen gas.
The outer fitment 112a may also comprise a second
flange portion 135 that extends radially from the
central portion 129, the second flange portion 135
having an upwardly facing surface and a downwardly
facing surface, either of which may receive and seal
to the outer flexible container 118 (FIG. 2B). The
outer fitment 112a may also include a bridging
structure 138 having a distal portion 139 configured
to support the bridging structure 138 from the neck
portion 105 when assembled in the containment vessel
104. The bridging structure 138 may cooperate with the
exterior of the hollow central passageway 130 to
define a continuous annular channel 141 .
Alternatively, an outer fitment 112b may comprise a
two-piece configuration (FIG. 3B) wherein the bridging
structure 138 is formed separately from the central
portion 129. The bridging structure 138 may cooperate
with a detent 139.2 that protrudes radially from the
central portion 129 to secure the bridging structure
138 to the central portion 129. The bridging structure
128 may include flexure slots 139.4 that augment the
elastic deformation as the bridging structure 128
passes over the detent 139.2 during assembly. The
distal portion 139 of the bridging structure 138 may
further include one or more notches 139.6 that
cooperate with a mating structure on the containment
vessel 104 to align the bridging structure in a
particular orientation relative to the containment
vessel 104. In the depicted embodiment, the inlet
ports 132 may be in fluid communication with an exit
port 139.8 that extends radially through the base
portion 136 (see discussion attendant FIG. 32B for
more details). Note also that the configuration
presented in FIG. 3B has the base flange 137 without a
structure akin to the second flange 135 of FIG. 3A.
The inner dispensing fitment 110 (FIG. 4) may comprise
an upper portion 140 extending from a base portion 142
and defining a hollow central passageway 111
fordispensing the contents of the inner flexible
container 114. The polymer member 114.1 (FIG. 2B)
comprising the inner bag may be sealingly fixed to the
upwardly facing surface 142.1 of the inner dispensing
fitment 110 such as by welding. In one embodiment, the



upper portion 140 of the inner dispensing fitment 110
is at least equal to the length of the outer fitment
112a or 112b, enabling the inner dispensing fitment
110 to extend through the hollow central passageway
130 of the outer fitment 112a or 112b so that a cap
108 can seal the inner dispensing fitment 110. In one
embodiment, the upper portion 140 of the inner
dispensing fitment 110 and the hollow central
passageway 111 cooperate to define an annular venting
passage 113 (FIG. 21) that vents to ambient via the
bypass slots 130.6. A base 142 of the inner dispensing
fitment 110 may be secured to the base portion 136 of
the outer fitment 112a or 112b. In various embodiments
the inner dispensing fitment 110 may be secured to the
outer fitment 112a or 112b by detents, interference
fit, adhesion or by other mechanisms that securely
join the two components together. The outer fitment
112a or 112b may also include one or more radial holes
133 located between the second flange portion 135 and
the bridging structure 138 and passing through the
central portion 129. In this embodiment, radial holes
133 enable gas that is otherwise trapped between the
outer flexible container 118 and the containment
vessel 104 to be vented via the annular venting
passage 113. The plurality of bags configuration of
FIGS. 2 and 2B may in one potential embodiment
comprise three discrete concentrically arranged bags
117.1, 117.2 and 117.3, whereby the first bag 117.1
receives, stores, and dispenses the dispense fluid,
such as photoresist. The second bag 117.2 contains the
first bag, and the third bag 117.3 contains the second
bag 117.2. The pressurization fluid may be injected
between the second bag 117.2 and the third bag 117.3
(i.e. the interior cavity 116 between the second and
third bags 117.2 and 117.3). A space 117.5 between the
first bag 117.1 and the second bag 117.2 can be vented
to the exterior through the annular venting passage
113. This venting is desirable in order to prevent the
formation of micro-bubbles in the interior or the
first bag 117.1 due to gas permeating through the
first bag 117.1. In an alternative embodiment, the
middle and outer members that form the outer flexible
container 118 containing the interior cavity 116
comprise a single bag which may be configured as
described below.Referring to FIG. 5, the inner
flexible container 114 is depicted in an embodiment of
the invention. Various embodiments of the bag-in-bag
assembly 102 are generally constructed of two separate
flexible containers, i.e. the inner flexible container
114 and the outer flexible container 118. The inner
flexible container 114 can be formed by sealing the
inner dispensing fitment 110 in a hole in the center
of a rectangular, octagonal, or other 



custom shaped sheet of material 103. The sheet of
material 103 may comprise perfluoroalkoxy (PFA) or
other appropriate fluoropolymer material. Typically,
the sheet of material 103 is less than 0.25- mm
(0.010-in.) thickness to provide the desired
flexibility. In one embodiment, the sheet of material
103 is a two-layered arrangement formed by a
co-extruding process, with the inner layer being made
of PFA of 0.05-mm (0.002-in.) thickness and the outer
layer being made of a modified polytetrafluoroethylene
(PTFE) layer, also of 0.05-mm thickness. The custom
shaped sheet of material 103 may be folded
substantially in half such that the two halves can be
sealed around the perimeter forming the inner flexible
container 114 with the dispensing fitment 110 located
at the upper portion of the container 114 as depicted
in FIG. 5. The dispensing fitment 110 can be attached
to the sheet of material 103 with an adhesive, or
welded with heat, or another appropriate method of
fastening the two materials together. Along the sides
of the inner flexible container 114 a larger seam can
be welded together to form an attaching tab 150. The
attaching tab 150 can be of varying dimensions
depending on the volume of the inner flexible
container 114. In one embodiment the attaching tab 150
can be approximately one-half inch in width and
possess a plurality of holes 152. A non-limiting
configuration for the holes 152 is 6.4-mm diameter
(0.25-in.) on centers spaced approximately 12.3-mm
(0.5-in.) apart. The holes 152 should be positioned on
the attaching tab 150 so as not to reduce the
integrity of the seal around the perimeter of the
inner flexible container 114. The holes 152 in the
attaching tab may be of any shape (e.g., circular,
square, triangular) and need not be circular.
Alternative elongated holes can provide a larger area
for the seam allowance portions 164 to come into
contact with each other (e.g., as depicted in FIG.
12). Referring to FIGS. 6 through 15, an example
configuration for the bag-in-bag assembly 102 is
illustrated in an embodiment of the invention. In one
embodiment, theouter flexible container 118 is formed
from an outer portion or member 160 and an inner
portion or member 162 of a non-permeable material such
as of polyethylene (PE). The outer member 160 and
inner member 162 may be joined together along their
common perimeters as well as along a seal line 161 to
form the air-tight outer flexible container 118 by
processes available to the artisan (e.g., welding).
The seal line 161 may be inset from the perimeter of
the outer member 160 and inner member 162 of the outer
flexible container 118 to define a seam allowance
portion 164 along at least a portion of the edges 



of the outer flexible container 118. The seam
allowance portion 164 may be equal to or larger than
the attaching tab 150 of the inner flexible container
114. The thickness of the inner and outer members 162
and 160 will typically be less than 0.25-mm (0.01-in.)
for flexibility. In one embodiment, the inner and
outer members 162 and 160 are comprised of five layers
that are co-extruded to form a sheet material that is
approximately 0.08-mm (0.003-in) thickness. The five
layers in this embodiment are a polyethylene outer
layer, a nylon sublayer, a ethylene vinyl alchohol
(EVOH) midlayer, another nylon sublayer, and another
polyethylene layer as the inner layer. The outer and
inner members 160 and 162 of the outer flexible
container 118 can each include structure that defines
an aperture 163, within which the outer fitment 112a
or 112b is disposed. The apertures 163 may be of a
diameter that is less than the diameter of the base
136 and second flange portion 135 of the outer fitment
112a, but large enough to accommodate the central
portion 129 of the outer fitment 112 (FIG. 3A). The
embodiment of FIG. 9 also depicts an additional lower
attaching tab 151 located at the bottom portion of the
inner flexible container 114 and having a plurality of
holes 153 akin to the side attaching tabs 150. A
corresponding seam allowance portion 165 is located at
the bottom portion of each half of the outer flexible
container 118 in the depicted embodiment. In assembly,
the perimeter seal and seal line 161 may be formed by
applying heat along the edges of the outer member 160
and inner member 162 such that they are welded
together to form the outer flexible container 118.
When the single-piece outer fitment 112a (FIG. 3A) is
implemented, the outer fitment 112a may be inserted
through the apertures 163 so that the outer member 160
is in contact with the second flange portion 135 of
the outer fitment 112 and the inner member 162 is in
contact with the upper face ofthe base portion 136 of
the outer fitment 112. The outer and inner members 160
and 162 may then be sealed to the second flange
portion 135 and the base 136, respectively. Where the
two-piece outer fitment 112b (FIG. 3B) is implemented,
the outer fitment 112b sans the bridging structure 138
may be inserted through the apertures 163 so that the
outer member 160 is in contact with the upper surface
of the base flange 137 of the base portion 136, and
the inner member 160 is in contact with the lower
surface of the base flange 137. The need for a second
flange (e.g., flange 135 in FIG. 3A) can be eliminated
because, during the absence of the bridging structure
138, the top of the base flange 137 is accessible for
bonding with the outer member 160. Also, the apertures
163 



may be of the same size on the outer and inner members
160 and 163 so that both components may be identically
constructed. The exit port 139.8 of the two-piece
outer fitment 112b is in fluid communication with the
interior cavity 116 of the outer flexible container
118 after assembly of the outer and inner members 160
and 162. The bridging structure 138 may be attached to
the central portion 129 in a variety of ways,
including snapping on over the detent 139.2 (as
depicted), screwed on to a threaded structure, glued
on with an adhesive, or by other techniques available
to the artisan. The sealing of the outer fitment 112a
or 112b to the outer and inner members 160 and 162 may
be accomplished with an adhesive, by heat welding, or
by other mechanisms available to the artisan.
Alternatively, the assembly of the outer flexible
container 118 may be accomplished by sandwiching the
outer fitment 112 between the outer member 160 and the
inner member 162, at the location of apertures 163. In
this manner the size of the apertures 163 in both the
outer member 160 and inner member 162 can be reduced.
Typically, the aperture 163 of the outer member 160
will be larger than that of the lower member 162, as
the aperture of the lower member 162 need only be as
large as hollow central passageway 130 of the outer
fitment 112. In one embodiment, the bag-in-bag
assembly 102 is assembled by folding the outer
flexible container 118 over the inner flexible
container 114. Two portions 118a and 118b of the outer
flexible container 118 are depicted in FIG. 8 as being
spread apart to receive the inner flexible container
114. Assembly of the inner flexible container 114
within the center of the outer flexible container 118
is portrayed in FIG. 9. Placement of the innerflexible
container 114 between the two portions 118a and 118b
of outer flexible container 118 is best depicted in
FIGS. 12 and 13. During assembly, the inner dispensing
fitment 110 may be extended through the apertures 163
and into the outer fitment 112 (FIGS. 12 and 13). The
inner and outer flexible containers 114 and 118 may be
aligned so that opposing seam allowance portions 164
are on both sides of the through holes 152 of the
attaching tab 150 (FIGS. 10 and 11). The opposing seam
allowance portions 164 are then attached to each other
through the through holes 152 to form the bag-in-bag
assembly 102. The attachment may be accomplished by
heat welding, adhesion, or other fastening techniques
available to the artisan. The attaching tab 150 may be
comprised of one material type such as PFA, with 



the two seam allowance portions 164 of a different
material type such as PE. The holes 152 eliminate the
problem of joining two materials having different
welding temperatures together by enabling the two
outer seam allowance portions 164 to be directly
welded together through the holes 152 in the attaching
tab 150. In this example the weld creates a PE-PFA-PE
seam that can securely hold the inner flexible
container 114 between the two sides of the outer
flexible container 118. When welding the two seam
allowance portions 164 directly together through the
holes 152, only enough heat to fuse the material and
thickness of the outer flexible container 118 is
required. Functionally, the fixed alignment of the
inner flexible container 114 and the outer flexible
container 118 at the attaching tabs 150 and the seam
allowance portions 164 holds the outer flexible
container 118 in a fixed relationship with the inner
flexible container 114 so that upon inflation, the
outer flexible container 118 does not creep up or down
or laterally with respect to the inner flexible
container 114. By this arrangement, the contents of
the inner flexible container 114 may be more
thoroughly expunged. The lower attaching tab 151 and
the lower seam allowance portion 165 provide an
additional point to fix the alignment between the
inner and outer flexible containers 114 and 118 in
order too further aid in the expulsion of the contents
of the inner flexible container 114. A configuration
wherein two zones where the attaching tab 150 of the
inner flexible container 114 and seam allowance
portion 164 of the outer flexible container 118 are
physically attached together to complete the
bag-in-bag assembly is depicted in FIG.15. A
radiofrequency identification (RPID) device 172 is
also depicted in FIG. 15 near the top of the assembly.
This RFID device 172 can be used to store data related
to the contents and disposition of the assembly,
including but not limited to, the age, contents, fill
date, capacity, and manufacturer of the bag-in-bag
assembly. Referring to FIG. 16, the bag-in-bag
assembly 102 is positioned inside the containment
vessel 104 in an embodiment of the invention. As
described above, the inner flexible container 114 is
comprised of the single sheet of flexible material 103
which is sealed around its perimeter by heat-welding
the material together to form a seal 115. Similarly
the outer flexible container 118 may be formed by
sealing an inner member 162 and an outer member 160
together by heat-welding the material together to form
a seal 170. The outer flexible container 118 is then
folded in half to form a saddle-bag like configuration
such that the inner member 162 is in physical contact
with the exterior surface of the inner flexible
container 114 on each side. In the depicted
embodiment, the 



attaching tab 150 of the inner flexible container 114
and the seam allowance portions 164 of the outer
flexible container 118 may be physically connected
with fasteners 168. The fasteners 168 can be in the
form of a plurality of plastic rivets. Other
mechanical fastening devices such as clamps or screws
may be utilized to secure the two flexible containers
together. Alternatively, or in addition, the inner and
outer flexible containers can be fastened by adhesion
or by melting the materials edges together to form a
weld at or near the perimeter of the flexible
containers as depicted in FIGS. 11 and 12. Referring
to FIGS. 17, 18, 19 and 20, operation of a
bag-in-bag-in-bottle device 182 is depicted in an
embodiment of the invention. In FIG. 17, the inner
flexible container 114 is completely filled with
fluid, and the outer flexible container 118 has been
emptied by the pressure exerted against it by the
inner flexible container 114 as it was filled and its
outer surface pressed against the inner surface of the
containment vessel 104 that houses the bag-in-bag
assembly. Figure 18 depicts the assembly after a
portion of the fluid contained in the inner flexible
container 114 has been dispensed due to the pressure
created by the introduction of a gas such as nitrogen
into the outer flexible container 118. As more gas is
introduced into the outer flexible container 118 the
inner flexible container 114 is uniformly compressed.
This uniform compression can result in nearly total
dispensation of the fluid contained in the inner
flexible container 114 as depicted in FIGS. 19 and
20.Referring to FIG. 18A, an embodiment of the
invention is depicted wherein a plurality of
pressurization bags 118.1 may be placed adjacent the
dispense bag and arranged axially, that is with their
axes extending in a generally vertical direction in
the pressure vessel. Such pressurization bags may be
differentially pressurized or staged to facilitate a
more complete dispensing from the dispense bag 114.
Generally such pressurization may be controlled
external the pressure vessel but can also be part of
the plurality of bags, such as restricted pathways to
sequential bags so that the lower most bag
inflates/pressurizes first and then adjacent bags
inflate/pressurize. Such sequential pressurization
bags may be, for example, donut shaped and stacked or
arranged surrounding the dispense bag. Referring to
FIG. 21, the inner fitment 110 is depicted as being
secured within the outer fitment 112 in an embodiment
of the invention. The passageway 111 provides the
necessary access to the interior of the inner flexible
container 114 for the filling and dispensing of the
liquid contents. The space between the inner fitment
110 and the outer 



fitment 112 defines the annular venting passage 113
between the inner flexible container 114 and the outer
flexible container 118. The venting path enables gases
that are otherwise trapped between the inner flexible
container 114 and the outer flexible container 118
during manufacture or use of the assembly to escape.
Allowing the otherwise trapped gas to escape through
annular venting passage 113 helps to ensure that the
inner flexible container 114 collapses in a uniform
manner when pressurized gas is supplied to the outer
flexible container 118 and mitigates against the gas
permeating the inner flexible container 114 to form
micro -bubbles. The annular venting passage 113 is
also in fluid communication with venting path 109
which enables gas which becomes trapped between the
outer flexible container 118 and the containment
vessel 104 during manufacture or use of the assembly
to escape. The venting of any trapped gas from both of
these spaces in the assembly helps to eliminate the
formation of micro-bubbles in chemicals such as
photoresist. The outer fitment 112 also contains a
plurality of pressurization supply passageways 131
through the body of the outer fitment 112 that are in
fluid communication with the interior cavity 116 of
the outer flexible container 118. The pressurization
supply passageways 131 enable a dispensing gas or
fluid to be injected into the interior cavity 116 in
order to provide the pressurenecessary to inflate the
outer flexible container 118 forcing the contents of
the inner flexible container 114 out through the
central passageway 111 of the inner fitment 110. In
another embodiment (not depicted), a liquid or gel may
be placed interstitially between the inner and outer
flexible containers 114 and 118 to inhibit gas from
entering therebetween. Such a configuration would
mitigate against the gases entering the interstitial
region and becoming trapped against the inner
container 114 during the pressurization process.
Referring to FIGS. 22 and 23, a wrapped bag assembly
180 is depicted as having the inner flexible container
114 wrapped by the outer member 160 only in an
embodiment of the invention. The outer fitment 112 is
depicted as being attached only to the outer member
160. In this embodiment, there is no inner member or
stand alone outer flexible container. Rather, the
outer member 160 cooperates with the inner flexible
container 114 to define a plenum (not depicted). This
embodiment eliminates the need for the additional
inner member 162 as described in the above
embodiments. When the perimeter of the outer member
160 is joined together with the inner flexible
container 114 the flexible bagin- bag assembly 102 is
formed. The outer flexible member 160 is folded in
half as 



depicted in FIG. 23 and the inner flexible container
114 is then inserted in between the two portions 160a
and 160b of the outer flexible member 160. Once the
members are fitted together they can be attached to
each other by fastening the outer perimeters of the
outer flexible member 160 and the inner flexible
container 114 together by welding or other methods of
bonding available to the artisan for the materials
used. The outer member 160 may be welded to itself
through holes (e.g., such as holes 152 depicted in
FIG. 13) on the peripheral region of the inner
flexible container 114 for structurally securing the
outer member 160 about the inner flexible container
114. In one embodiment, the outer member 160 may be
sealed to the inner flexible container 114 near the
perimeter of the inner flexible container to provide a
gas-tight plenum. Alternatively, the outer member 160
may be utilized as a gas barrier instead of defining
the outer boundary of a plenum. In this alternative
arrangement, gas is not pumped into the region between
the flexible outer member 160 and the inner flexible
container 114. Rather, the wrapped bag assembly 180 is
pressurized externally as a unit to extract the liquid
within the inner flexible container 114. The outer
member 160 may besealed to the inner flexible
container 114 near the perimeter of the inner flexible
container to inhibit gas from getting into the
interstitial region between the inner flexible
container 114 and the outer member 160. Functionally,
the alternative arrangement for the wrapped bag
assembly 180 enables material for the inner flexible
container 114 to be selected for enhanced or optimal
containment of the liquid (e.g., selection of PFA to
contain photoresist), while the selection of the outer
flexible member 160 may be based on gas imperviousness
(e.g., selection of PA as a barrier to nitrogen gas).
In operation, the wrapped bag assembly 180 may be
placed in a containment vessel (e.g., containment
vessel 104 of FIG. 16) and the vessel pressurized to
collapse the wrapped bag assembly to extract the
fluid. The material of the inner flexible container
114 prevents or mitigates against seepage of the
liquid, and the material of the outer member 160
mitigates against gas molecules penetrating the inner
flexible container 114 and creating micro-bubbles
within the liquid. Those skilled in the art will also
recognize that the outer member 160 and inner flexible
container 114 can be coupled to the outer fitment 112
in a way that vents residual gases that may be found
therebetween. Referring to FIG. 24, a cap system 200
is depicted in another embodiment of the invention. In
this embodiment, a cap 202 has a peel away top section
204 with a captive 



gasket 206 affixed to an inner surface 208 thereof.
The cap 202 may be configured to threadably engage the
threads 107 of the neck portion 105 so that the
captive gasket 206 engages the upper portion 140 of
the inner dispensing fitment 110 to seal the central
passageway 111. Referring to FIG. 25, a cap system 220
comprising a cap 222 with a top member 224 operatively
coupled with a conical or frustum-shaped plug 226 is
depicted in an embodiment of the invention. The top
member 224 may be engaged to the cap 222 with threads
227 (as depicted) or by other detachable engagement
structure available to the artisan such as a snap fit
or by employing detents. Alternatively, the top member
224 may be integrally formed with the cap 222. In
either case, the cap 222 may threadably engage the
threads 107 of the neck portion 105 so that the
frustum-shaped plug 226 engages the upper portion 140
of the inner dispensing fitment 110 within the
passageway 111 to provide a seal,In operation, the cap
systems 200 and 220 provide a one step procedure for
sealing the bag-in-bag-in-bottle device 100 prior to
shipping. The cap 202 or 222 is screwed on until the
gasket 206 or frustum-shaped plug is exerted against
the upper portion 140 of the inner dispensing fitment
110 with sufficient force to affect a seal. The
embodiment depicted in FIG. 25 also includes a pair of
loop handles 228 that are formed integrally with the
containment vessel 104. The loop handles 228 permit
lifting and handling of the containment vessel 104 by
an operator. Referring to FIGS. 26 and 27, a cap
assembly 234 including a cap body 230 having a collar
portion 231, a cap key code device 233 and cap
handling loop 232 is depicted in an embodiment of the
invention. The cap handling loop 232 may be integrally
formed with the collar portion 231, and may extend
generally radially outward on one side of the collar
portion 23 1. Some embodiments may include a plurality
of such cap handling loops (not depicted). The cap key
code device 233 may define the upper shoulder of the
cap assembly 234 and may include a plurality of female
key code slots 237 formed at the perimeter. A
plurality of key tabs 235 that bridge across each of
the female key code slots 237, as best depicted in
FIG. 27. The tabs 235 may be frangibly connected to
the cap key code device 233. The collar portion 231
may include a lip 236 extending in an axial direction
and a having cooperating structure 238 (such as the
threads depicted) for securing the top 



member 224 to the collar portion 231. The lip 236 may
be radially inset from the outer perimeter of the
collar portion 231 to define a shoulder 240. An
alignment structure 241 may project axially from the
shoulder 240 and/or radially from the lip 236. The
alignment structure 241 may include a recess 242 with
a proximity switch material 243 disposed therein. The
collar portion 23 1 may further include a skirt
portion 244 having a ratchet structure 245 defined on
an interior perimeter 245.1. In operation, the cap
handling loop 232 provides an alternative or an
addition to the handling loops 228 from which
containment vessel 104 may be handled when the cap
assembly 234 is engaged. The cap handling loop 232 may
be easier to form or fabricate than the handling loops
228 on the containment vessel 104. The ratchet
structure 245 maycooperate with a mating structure
(not depicted) on the containment vessel 104 to lock
the cap assembly 234 in place and guard against
loosening of the cap assembly 234. The alignment
structure 241 can provide an asymmetry that assures
certain components such as the cap key code device 233
is coupled to the collar in the proper orientation for
cooperation with dispensing heads. The cap key code
device 233, in turn, may be configured to indicate a
specific kind or class of liquids in the assembly such
as photoresist, and/or to enable only certain
dispensing heads to mate with the bottle (discussed
later). Certain tabs 235 may be pried off, snapped
off, clipped off or otherwise removed in accordance
with the key code of the particular photoresist or
other liquid that is contained in the
bag-in-bag-in-bottle device 250. This way, a
photoresist user and/or supplier does not have to
stock several versions of a given configuration of cap
key code device or make special molds for each.
Instead, each cap key code device 233 may be
considered universal and configurable for a specific
photoresist code after manufacture with a simple tool
such as a screw driver or an automated machine
equipped to configure the key code device 233. The
embodiment depicted in FIG. 26 utilizes the captive
gasket 206 in combination with the top member 224 that
threadably engages with the cap assembly 234. The top
member 224 may include recesses 246 for engagement
with a spanner wrench, as depicted in FIGS. 26 and 27
for manipulation of the top member 224. Referring to
FIGS. 28 through 33, a bag-in-bag-in-bottle device 250
with the cap assembly 234 mounted thereto is depicted
with a cam-actuated dispensing head 254 in an
embodiment of the invention. The cap assembly 234 is
depicted with the top member 224 removed to define an
opening 256 (FIG. 28). The cam-actuated dispensing
head 254 is 



operatively coupled with the cap assembly 234 and
operatively coupled with the opening 256. The
cam-actuated dispensing head 254 and the cap assembly
234 may include a gross alignment structure such as a
V-notch 258 on one side of the dispensing head 254
that cooperates with a V-ridge 259 on one side of the
cap body 230 of the cap assembly 234. The cap assembly
234 may also include diametrically opposed pins 260
that project radially from the periphery of the cap
body 230 or collar portion 231. To assemble, the
cam-actuated dispensing head 254 is placed over the
open cap assembly 234 so that a dip tube portion 270
extends through the opening 256 and into the inner
dispensing fitment110. Typical and non-limiting
dimensions of the bag-in-bag-in-bottle device 250
depicted herein is approximately 18-cm diameter and
30-cm height and has a capacity of approximately
4-liters. Typical size ranges, again non-limiting, may
range from approximately 9- to 30- cm diameter and
approximately 27- to 76- cm height with capacities
ranging from approximately 1- to 20- liters. The
cam-actuated dispensing head 254 may include a body
262 with a pair of pivot members 263 that support a
rotatable actuator handle 265. The body 262 may
include side slots 261 to accommodate the pins 260
that extend from the cap body 230 of the cap assembly
234. The rotatable actuator handle 265 may include a
pair of cam members 264 operatively coupled with the
pivot members 263. Each of the cam members 264 may
comprise arcuate slots 268 that slidingly engage the
pins 260. An arm member 267 may extend from each of
the cam members 264. The arm members 267 may be of a
curved shape and may be joined at a distal end 269 to
form a handle 266 resembling a contoured U-shape or a
V-shape that straddles the body 262. Some or all of
the components of the handle 266 (i.e. the cam members
264, the arm members 267 and the distal end 269) may
be integrally formed. The cam-actuated dispensing head
254 may include the dip tube portion 270 that depends
from a top portion 272 of the body 262, through the
inner dispensing fitment 110 and into the inner
flexible container 114. The dip tube portion 270 may
include one or more flow passages 275 that extend
axially through the dip tube portion 270 and establish
fluid communication between the contents of the inner
flexible container 114 and a resist outlet 290 (FIG.
30). In one embodiment, the cam-actuated dispensing
head 254 may include an extended dip tube 280. The
extended dip tube may include an external passage 282
such as a spiral groove formed on the exterior In
operation, the external passage 282 can prevent
pockets of fluid from being 



trapped against the dip tube portion 280 (FIG. 33).
For example, as the inner flexible container 114
approaches emptiness, the pressure of the inner
flexible container 114 against the dip tube portion
280 sans the external passage 282 can suspend a pocket
of liquid so that it cannot flow directly downward and
accumulate at the inlet to the flow passage 275. The
external passage 282 provides a flow passage down
because the innerflexible container 114 does not seal
off the external passage 282, thus enabling the liquid
to flow downward for entry into the flow passage 275.
A plurality of male key code protrusions 276 may
depend from a dispense head key code device 277
disposed in the body 262 (FIG. 31). The male key code
protrusions 276 may be configured to register within
corresponding female key code slots 237 on the cap key
code device 233. The dispense head key code device 277
may be coupled to the body 262 with fasteners 279 (as
depicted), by gluing, welding or by other ways
available to the artisan. Functionally, the key code
protrusions 276 and the cap key code device 233 may be
configured to mate only with each other or with
certain subsets of photoresist bottles. This prevents
against inadvertently connecting the wrong type of
photoresist to a cap that is designated by the cap key
code device 233 to receive only a specific or
compatible type of photoresist. Some bottles may be
universally applied to any cap (e.g., cap assembly
234) by exposing all key code slots 237. The preceding
depictions and descriptions are directed to key code
devices 233 and 277 that comprise a ring-shaped body.
Other geometries for the bodies of the key code
devices 233 and 277 may be utilized, such as, but not
limited to, a disc, a polygon or a frame. Furthermore,
while the depicted embodiments depict the cap key code
device 233 as having slots and the dispense head key
code device 277 as having protrusions, the opposite
arrangement may be utilized. That is, the slotted
structure may be located in the dispense head and the
protrusion structure may be part of the cap assembly.
In one embodiment, inlet passages 306 on the
cam-actuated dispensing head 254 are in fluid
communication with an inlet port 292 to enable
pressurization of the outer flexible container 118 of
FIG. 21. The dispensing head 254 may also include a
venting passage 307 in fluid communication with a vent
port 296 for venting air or gas trapped between the
inner flexible container 114 and the outer flexible
container 118. The cam-actuated dispensing head 254
may include a routing plug 304a for the routing of
photoresist, pressure gas and venting gas in an
embodiment of the invention. 



The routing plug 304a, presented in isolation in the
exploded view of FIG. 3 1 and in assembly in the
cam-actuated dispensing head 254 of FIG. 32A, is
configured to mate withthe single-piece outer fitting
112 of FIG. 3A. The routing plug 304a may include a
central passage 305 that extends axially into the dip
tube portion 270. In one embodiment, a plurality of
supply passages 306 are in fluid communication with
the pressurization supply passageways 131 of the outer
fitment 112 to enable pressurization of the outer
flexible container 118 of FIG. 2 1. A venting passage
307 may be formed in the routing plug 304a that is in
fluid communication with the annular venting passage
113 defined between the inner and outer fitments 110
and 112. The routing plug 304a may also include a
supply channel 308 and a venting channel 309 formed on
the outer periphery of the routing plug 304a, and a
plurality of outer periphery o-rings 310 through 313.
The routing plug may also include tapped holes 314 for
mounting to the body 262 of the cam-actuated
dispensing head 254 with fasteners 314.2. An
alternative routing plug 304b may be implemented when
the two-piece outer fitment 112b of FIG. 3B is
utilized. The continuous annular channel 141 of the
two-piece outer fitment 112b may not be sealed because
of the interface between the bridging structure 138
and the central portion 129 and the flexure slots
139,4. Accordingly, the inlet ports 132 of the
two-piece outer fitment 112b are routed inside the
central portion 129, so that the pressurization fluid
342 bypassing the continuous annular channel 141. Note
that this arrangement eliminates the need for the
o-ring 313 of the FIG. 32A configuration and that
o-ring 318 prevents gas from entering, not leaving,
the continuous annular channel 141. In assembly, a
first fitting 315a may be coupled with the central
passage 305 for dispensing photoresist therethrough.
The outer periphery o-rings 310 and 3 11 can seal
against the interior of the body 262 to provide a
first tangential passageway 316 in communication with
a second fitting 315b. Likewise, the outer periphery
o-rings 3 11 and 312 can seal against the interior of
the body 262 to provide a second tangential passageway
317 that is in fluid communication with the venting
passage 307 and a filter 315c. The outer periphery
o-ring 313, in combination with an interior o-ring
318, can seal with the continuous annular channel 141
to define a third tangential passageway 319 in fluid
communication with the pressurization supply
passageways 131 and the supply passages 306.In
operation, the pressurization fluid 342 such as
nitrogen gas is supplied to the second fitting 316 and
is passed through the first tangential passageway 316,
supply 



passages 306 and the third tangential passageway 319,
entering the supply passageways 131 and causing
photoresist to exit the bag-in-bag-in-bottle device
250 through the first fitting 314 by the mechanism
previously discussed. Vented gas that exits the
assembly via the annular venting passage 113 is passed
through the venting passage 307, into the second
tangential passageway 317, and exits through the
filter 315c. The filter 315c may be comprised of a
selectively permeable material such as GORTEX that
enables passage of gases while serving as a barrier to
liquids. This way, should photoresist find its way to
the filter 315c, it would still be prevented from
leaking outside the bag-in-bag-in bottle device 250. A
proximity switch 344 (FIG. 31) may also be coupled
with the body 262 at a port 346 that is substantially
aligned with the proximity material 243 (FIG. 26) of
the cap assembly 234. The proximity switch may be a
capacitance sensor that is activated when in the
proximity of the proximity material 243. The proximity
material 243 may be of a suitable material such as
metal. In operation, the proximity switch 344 is
brought near the proximity material 243 when the
dispensing head 254 approaches the fully engaged
position, and can be adjusted so that the proximity
switch 344 closes accordingly. The proximity switch
344 may include a light 348 that illuminates either
when the switch 344 is open or, alternatively, when
the switch 344 is closed. Referring to FIGS. 34A and
34B, the operation of the cam-actuated dispensing head
254 is depicted in an embodiment of the invention.
When the handle 266 is motivated from a first position
(e.g., in the upward position as depicted in FIG. 34A)
to a second position (e.g., the downward position as
depicted in FIG. 35), the various o-rings 310-313, 318
are slidingly and/or compressively engaged between the
dispensing head 254 and the cap assembly 234 to effect
a seal therebetween. The V-notch and V-ridge mating
structures 258 and 259 may be utilized to assure the
cam-actuated dispensing head 254 and the cap assembly
234 are engaged in a proper orientation with respect
to each other. The arm members 267 can provide
substantial leverage for coupling and de coupling the
dispensing head 254 with the cap assembly 234. Note
also that FIGS. 34Aand B depict the arm members 267 as
being planar and the handle 266 as being perpendicular
to the arm members 267, in an alternative embodiment
to the contoured Uor V- shaped handle 266
configurations of FIGS. 28 through 33. Referring to
FIGS. 35 and 36, the profiled aspects of the
cam-actuated dispensing 



head 254 is depicted in an embodiment of the
invention. The containment vessel 104 may be
characterized as having an overall diameter or
footprint 301. The rotatable actuator handle 265 may
be shaped and dimensioned so that the distal end 269
or any other portion does not extend beyond the
footprint 301 of the containment vessel 104 when the
camactuated dispensing head 254 is fully engaged. The
containment vessel 104 may also be shaped to
accommodate the shape of the bag-in-bag assembly, such
as by having tapered sides 302 near the bottom of
containment vessel 104 (FIG. 35). A boot 303 may be
provided on the bottom of such a container to provide
stability. Functionally, the long swing radius of the
rotatable actuator handle 265 about the pivot members
263 can have a preventative effect to prevent the
handle from being raised when in a confined location
(e.g., a receiving region for related process
equipment or when positioned adjacent other
bag-in-bag-in bottle devices). The confinement
prevents the arm members 267 from fully extending in
the horizontal direction. Operating facilities may
further be designed with designated areas to
capitalize on this aspect, where spent bottles are
exchanged with full bottles, thereby providing added
operational safety. As an added measure of safety, the
rotatable actuator handle 265 may provide a visual
indication that the dispensing head 254 is not in a
fully engaged position whenever the arm members 267
are not in a sloping downward position. Furthermore,
profiled aspect of the cam-actuated dispensing head
254 may be less susceptible to accidental release
during handling than the rotatable actuator assembly
265. When the containment vessel is stored amongst
other devices such as other bag-in-bag-inbottle
devices having cam-actuated dispensing heads with
attendant arm members 267, the likelihood that the arm
members 267 will catch with the neighboring device
when either is removed from storage is less likely
than for configurations where the arm members extend
beyond the footprint 301 of the containment vessel 104
or boot 303. The same is true forstorage proximate a
wall or corner; there is less likelihood of accidental
release of the cam-actuated dispensing head 254 due to
rubbing or collision with the wall or corner when the
rotatable actuator assembly is within the footprint
301 of the containment vessel 104 in the fully engaged
position. Moreover, the cap handling loop 232 that
extends from the collar 231 may be positioned so that
it is framed or partially surrounded by and in close
proximity with the handle 266 when the cam-actuated
dispensing head 254 is fully engaged. Such an 



arrangement enables the rotatble actuator handle 265
to be secured to the cap handling loop 321 with
devices such as a padlock, cable tie, clip, tether,
wire or other fastening device. Also, personnel
handling the containment vessel 104 with the
cam-actuated dispensing head 254 may be instructed to
or otherwise tend to grasp both the rotatble actuator
handle 265 and the cap handling loop 321
simultaneously. The grasping of the loop may prevent
the handle from being accidentally released during
handling. Referring to FIGS. 37 and 37A through 37C, a
dispensing head 350 having a snap lock handle 352 is
depicted in an embodiment of the invention. The snap
lock handle 352 may include an arcuate groove 354 with
dimples or sockets 356 therein, and may also include a
pair of sockets 358 that cooperates with the pivot
members 323 to support the handle. A detent 360 may
protrude from the body 262 of the dispensing head 350.
In the depicted embodiment, there are two such grooves
354 and detents 360. The detent 360 may be formed
integrally with the body 262 and may include a
hemispherical tip, as depicted in FIG. 38A. Other
structures, such as a spring loaded ball plunger, may
be utilized as alternatives to the detent 360. In
operation, the elasticity or resiliency of the snap
lock handle 352 may hold the sockets 358 on the pivot
members 323. When the dispensing head 350 is in the
fully disengaged position (FIG. 37C), the detent 360
is aligned with a first socket 356a of the sockets 356
(FIG. 37A). The elasticity of the snap lock handle 352
may also hold the first socket 356a in engagement with
the detent 360 to maintain the snap lock handle 352 in
a substantially upright position. The detent 360
and/or the first socket 356a may be configured so that
the detent 360 can slide out of the first socket 356a
by exerting an actuation force 370 on the snap lock
handle 352 that causes a moment about pivot members
323. The hemispherical tip of the detents 360 depicted
in FIG. 37A may besuitable for this purpose. The
detent 360 and the first socket 356a may be configured
so that the actuation force 370 required to cause the
disengagement may be readily exerted by operating
personnel. A second socket 356b of the sockets 356
(FIG. 37B) may be of similar construction to the first
socket 356a, and may be positioned within the arcuate
groove 354 to engage the detent when the dispensing
head 350 is in the fully engaged position (FIG. 37C).
The detent 360 may be dislodged from the second socket
356b by exerting a force that is in a substantially
opposite direction as the actuation force 370. When
the snap lock handle 352 is oriented so that the
detent 360 is inbetween the 



sockets 356, the snap lock handle 352 may be radially
flexed outward relative to the fully engaged or fully
disengaged position. The displacement may be enough to
enable the detent 360 to slide along the arcuate
groove 354 while not being enough to cause the sockets
358 to slide off the ends of the pivot members 323.
Functionally, when the detent 360 is engaged in one of
the sockets 356, the snap lock handle 352 is
affirmatively held in the respective position (e.g.
fully engaged or fully disengaged), which may prevent
the dispensing head 350 from being spuriously engaged
or disengaged. When the handle is brought into one of
these positions from an intermediate position, the
snap lock handle 352 may "snap" onto the detent 360,
causing a sound and/or feel that notifies the operator
that the handle has reached the respective position.
Note that the patents included by reference herein and
identified in the Background of the Invention are also
hereby deemed to be included in the Detailed
Description for the purpose of disclosing components,
materials, processes, configurations that are
consistent with, or compatible with, and/or that can
be utilized with the specific embodiments disclosed
herein. References to relative terms such as upper and
lower, front and back, left and right, or the like,
are intended for convenience of description and are
not contemplated to limit the present invention, or
its components, to any specific orientation. All
dimensions depicted in the figures may vary with a
potential design and the intended use of a specific
embodiment of this invention without departing from
the scope thereof.Each of the figures and methods
disclosed herein may be used separately, or in
conjunction with other features and methods, to
provide improved systems and methods for making and
using the same. Therefore, combinations of features
and methods disclosed herein may not be necessary to
practice the invention in its broadest sense and are
instead disclosed merely to particularly describe
representative embodiments of the invention. It is to
be understood that the invention may be embodied in
other specific and unmentioned forms, apparent to the
skilled artisan, that do not depart from the spirit or
essential attributes of the invention. Therefore, the
foregoing embodiments are in all respects illustrative
and not to be construed as limiting. Rather, the
invention is defined by the attached claims and their
legal equivalents. For purposes of interpreting the
claims for the present invention, it is expressly 



intended that the provisions of Section 112, sixth
paragraph of 35 U.S.C. are not to be invoked unless
the specific terms "means for" or "step for" are
recited in a claim.Claims What is claimed is: 1. A
dispensing system for dispensing a liquid, comprising:
an inner flexible container for containing said liquid
and having an outer surface; an outer flexible
container substantially surrounding said inner
flexible container, said outer flexible container
defining a pressurization chamber bounded at least by
an inner portion and an outer portion, said inner
portion being in contact with said outer surface of
said inner flexible container; and a containment
vessel having an inner surface that defines an
interior chamber, said inner and outer flexible
containers being disposed within said interior
chamber, said outer portion of said outer flexible
container being confined by said containment vessel. 2
. The dispensing system of claim 1 further comprising
a first fitment operably coupled with said inner
flexible container and adapted to route said liquid to
or from said inner flexible container; and a second
fitment operably coupled with said outer flexible
container and adapted to route fluid to or from said
outer flexible container. 3. The dispensing system of
claim 2, wherein said first fitment and said second
fitment cooperate as a fitment assembly, said fitment
assembly adapted to vent gas from said interior
chamber of said containment vessel. 4. The dispensing
system of claim 2 wherein said fluid is a gas. 5. The
dispensing system of claim 1 wherein said containment
vessel is a rigid structure. 6. The dispensing system
of claim 1 wherein said inner flexible container
comprises perfluoroalkoxy. 7. The dispensing system of
claim 1 wherein said outer flexible container
comprises polyethylene.8 . A method of making a
dispensing system for dispensing a liquid, comprising:
forming an inner flexible container that includes an
attaching tab; forming a through hole that passes
through said attaching tab; forming an outer flexible
container having a seam allowance; arranging said
outer flexible container about said inner flexible
container so that a 



first portion of said seam allowance is disposed on a
first side of said through hole and a second portion
of said seam allowance is disposed on a second side of
said through hole; and attaching said first portion of
said seam allowance to said second portion of said
seam allowance through said through hole. 9. The
method of making the dispensing system of claim 8,
further comprising: selecting a first material for
forming said inner flexible container and attaching
tab; and selecting a second material for forming said
outer flexible container and said seam allowance, said
second material having a composition that differs from
said first material. 10. The method of making the
dispensing system of claim 9 wherein said first
material includes perfluoroalkoxy and said second
material includes polyethylene. 11. The method of
making the dispensing system of claim 8, wherein said
step of attaching said first portion of said seam
allowance to said second portion of said seam
allowance includes welding said first portion of said
seam allowance to said second portion of said seam
allowance. 12. A key code system for a fluid
dispensing assembly, comprising: a cap assembly
including cap body, a first gross alignment structure
and a cap key code ring, said cap key code ring
defining a shoulder of said cap assembly and including
at least one slot accessible from above said cap
assembly; anda dispense head assembly operatively
coupled with said cap assembly, said dispense head
assembly including a second gross alignment structure
and a dispense head key code ring, said dispense head
key code ring including at least one protrusion, said
at least one protrusion being aligned with and
disposed within said at least one slot, said second
gross alignment structure cooperating with said first
gross alignment structure to align said at least one
protrusion with said at least one slot. 13. The key
code system of claim 12 wherein the cap key code ring
is detachable from said cap body. 14. The key code
system of claim 12 wherein said protrusions extend
downward from said key code ring. 15. The key code
system of claim 12 wherein said at least one slot and
said at least one protrusion are of equal number. 



16. The key code system of claim 12 wherein one of
said first gross alignment structure and said second
gross alignment structure defines a notch 17. A
universal key code device for a fluid dispensing
system, comprising: a body having an upper surface and
an outer perimeter and structure defining a plurality
of slots proximate said outer perimeter, said slots
extending through said upper surface, said body
including an alignment structure for rotational
alignment with one of a cap body of a cap assembly and
a dispense head; and a plurality of key tabs, each
bridging a corresponding one of said plurality of
slots and at least partially obstructing access to
said corresponding slot from said upper surface. 18.
The universal key code device of claim 17 wherein said
plurality of key tabs and said plurality of slots are
equal in number. 19. The universal key code device of
claim 17 wherein said plurality of key tabs are
frangibly connected to said body.20. The universal key
code device of claim 17 wherein said body is a ring.
21. The universal key code device of claim 17 wherein
said slots extend through said outer perimeter. 22. A
dispensing system for dispensing a liquid, comprising:
a containment vessel that defines a footprint; a cap
body operatively coupled with said containment vessel,
said cap body including diametrically opposed pins
that project radially outward from said cap body; a
cam-actuated dispensing head operatively coupled with
said cap body; and an actuator handle pivotally
mounted to said cap body, said actuator handle
including arcuate slots that engage said diametrically
opposed pins to secure said camactuated dispensing
head to said cap body, said actuator handle being
contoured so that said actuator handle is within said
footprint of said containment vessel when said
camactuated dispensing head is fully engaged with said
cap body. 23. The dispensing system of claim 22
further comprising a handling loop projecting radially
outward from said cap body, said handling loop
extending proximate a distal portion of said actuator
handle. 24. The dispensing system of claim 22 wherein
said dispensing head includes detents and said
actuator handle includes sockets that engage said
detents when said camactuated dispensing head is fully
engaged with said cap body. 25. The dispensing system
of claim 22 further comprising a dip tube portion 



having a distal end, said dip tube portion depending
from said dispensing head, said dip tube portion
including a passage on the exterior, said passage
terminating proximate said distal end of said dip tube
portion. 26. A dispensing system for dispensing a
liquid, comprising: an inner flexible container for
containing said liquid and having an outer surface,
said inner flexible container including a first sheet
material comprising polytetrafluoroethylene, said
sheet material having a thickness less than 0.25
millimeters;an outer flexible member substantially
surrounding said inner flexible container, said outer
surface of said inner flexible container being
substantially sealed by said outer flexible member,
said outer flexible member including a second sheet
material that is less permeable to gases than said
polytetrafluoroethylene and having a thickness less
than 0.25 millimeters; and a containment vessel
defining an interior chamber, said inner flexible
container and said outer flexible member being
disposed within said interior chamber and being
confined by said containment vessel. 27. The
dispensing system of claim 26, wherein said second
sheet material includes polyethylene. 28. A
photolithographic processing system comprising: a
lithographic processor, a receiver for a containment
vessel; a pressurized gas source; and a containment
vessel disposed in said receiver and containing resist
fluid and comprising a flexible polymer dispense
container for dispensing the photoresist liquid
positioned in the containment vessel, the flexible
polymer dispense container having a fluid flow
connection to exterior of the containment vessel to
dispense the photoresist liquid; a flexible
pressurization container positioned in a confronting
relation to the dispense container in the containment
vessel, the pressurization container connectible to
the pressurized gas source exterior the containment
vessel whereby said pressurization container may
inflate for forcing photoresist liquid in the dispense
container out of the containment vessel and to the
lithographic processor. 29. The photolithographic
processing system of claim 28 wherein said containment
vessel is a rigid container. 



30. A method of dispensing photo resist to
photolithography equipment, the method comprising the
steps of" filling a first bag in a vessel with photo
resist;providing a second bag in the vessel that is
substantially vacated; connecting an outlet of the
first bag to the photolithograph equipment; connecting
a fluid source to the second bag; and providing the
fluid to the second bag to compress the first bag and
force the photo resist from the first bag. 31. The
method of claim 31 further comprising the step of
positioning the second bag such that it saddles the
first bag. 32. The method of claim 3 1 further
comprising the step of making the first and second
bags from fluoropolymers. 33. A dispensing system for
dispensing photo resist, the system comprising: an
first flexible bag comprising a polymer for containing
said photo resist; an second flexible bag comprising a
polymer adjacent said first flexible bag, said second
flexible bag defining a pressurization chamber; and a
containment vessel having an inner surface that
defines an interior chamber, said first and second
flexible bags being disposed within said interior
chamber; a fitment attached to the containment vessel
with connections to the first bag and second bag. 


