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(57) ABSTRACT

A device and method are provided for storing substances
separately, and for mixing the substances prior to use. The
device defines at least one first chamber for receiving a first
substance, and at least one second chamber for receiving a
second substance. A first sealing portion is located between
the first and second chambers and is movable between a
closed position preventing fluid communication between the
chambers, and an open position permitting fluid communica-
tion between the first and second chambers for mixing the
substances. First and second penetrable and resealable por-
tions in fluid communication with the first and second cham-
ber(s), respectively, may be used for filling by penetrating
them with an injection member and introduce the substances
therethrough and into the respective chamber, and resealing
the injection apertures and the substances within the respec-
tive chamber.
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DELIVERY DEVICE WITH SEPARATE
CHAMBERS CONNECTABLE IN FLUID
COMMUNICATION WHEN READY FOR USE,
AND RELATED METHOD

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This patent application is a divisional of U.S. patent
application Ser. No. 11/804,431, entitled “Delivery Device
With Separate Chambers Connectable In Fluid Communica-
tion When Ready For Use, And Related Method,” now U.S.
Pat. No. 8,967,374, which claims benefit of U.S. provisional
patent application Ser. No. 60/801,978, filed May 18, 2006,
entitled “Delivery Device With Separate Medicament And
Beverage Chambers Connectable In Fluid Communication
When Ready For Use, And Related Method,” all of which are
hereby expressly incorporated by reference as part of the
present disclosure.

FIELD OF THE INVENTION

[0002] The present invention relates to delivery devices and
related methods, and more particularly, to delivery devices
including first chambers for containing medicaments or other
desired substances and second chambers for containing bev-
erages or other desired substances that are connectable in
fluid communication with respective first chambers when
ready for use to mix the medicaments and beverages or other
desired substances prior to delivery, and to related methods of
making and using same.

BACKGROUND INFORMATION

[0003] Optimized pH and local enzymatic metabolisms
(e.g., metabolizing and transporting enzymes) can be critical
to the absorption and activity of a specific drug or medica-
ment. It is well known that drug metabolizing and drug trans-
porting enzymes can be enhanced or inhibited within the
lining of the gut wall. For example, it has been shown that
grapefruit can inhibit the absorption of many drugs up to 8 to
12 hours after intake. Similarly, milk has been shown to
reduce absorption and transportation of some antibiotics.
Many foods likewise decrease the rate of absorption of
acetaminophen and thereby reduce its analgesic affect. How-
ever, some beverages have been known to speed up the rate of
absorption of acetaminophen and thereby increase its analge-
sic affect.

[0004] Many drugs or medicaments are not well tolerated
when administered enterally. For example, aspirin, ibuprofen,
and naproxen are known to irritate the stomach. In order
address these problems, physicians may recommend that cer-
tain drugs be taken with food to improve tolerance. However,
each drug has a specific pH of absorption, and the food intake
recommended by a physician for improving tolerance can
significantly alter the absorption, transport and/or bioavail-
ability of the drug. For example, high fiber foods may bind to
a drug and prevent its absorption. If the coating on a tablet or
capsule is not subject to the appropriate environment, it may
not dissolve as intended, thus causing the drug within the
tablet or capsule, or a significant portion thereof, to pass
directly to the feces. On the other hand, particularly in chil-
dren, diarrhea may speed up the dissolution of tablets or
capsules, and may thereby prevent the drug from achieving an
expected therapeutic effect.
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[0005] Although it would be desirable to mix drugs and
beverages in the same packages or dispensers in order to
enhance drug tolerance, and/or to enhance drug absorption,
transport and/or bioavailability, many such drug/beverage
combinations are not believed to be shelf stable, and/or are
not approved for combination by the United States Food and
Drug Administration (“FDA”) or other applicable regulatory
agencies.

[0006] Many reconstitution packages have been made in
different fields of use, including pharmaceuticals. A typical
reconstitution package allows the manufacturer to fill two
different active ingredients in different compartments of a
common package such that each compartment is approved for
stability of the respective ingredient. This can be a significant
advantage where the two active ingredients are not shelf
stable when combined. Typically, the user mixes or “recon-
stitutes” the two active ingredients immediately prior to
ingestion. The present inventor is not aware of any reconsti-
tution packages including a drug or medicament in one com-
partment and a food or beverage in another compartment. One
possible reason for this is that drugs, on the one hand, and
foods and beverages, on the other hand, are subject to differ-
ent regulatory requirements, such as those imposed by the
FDA. Foods and beverages are frequently enriched solutions
or suspensions, and in many cases have low levels of acidity,
and thus frequently provide excellent media for bacterial
and/or yeast growth. As aresult, the FDA and other applicable
regulatory agencies impose limited shelf life and period of
use restrictions on such food and beverage products unless
they are terminally sterilized. Terminal sterilization typically
involves the application of radiation, such as gamma or
ebeam radiation, or the application of heat, such as by retort.
For many drugs, however, terminal sterilization is not pos-
sible because it would either destroy or damage the active
ingredients. Accordingly, typically there are substantial dif-
ferences between the aseptic processes and equipment used to
manufacture drugs in comparison to those for foods and bev-
erages. Similarly, there can be substantial differences in the
FDA and other applicable regulations for the manufacture of
drugs in comparison to those for foods and beverages.
[0007] Accordingly, it is an object of the present invention
to overcome one or more of the above described drawbacks
and/or disadvantages of the prior art.

SUMMARY OF THE INVENTION

[0008] Inaccordance with one aspect, the present invention
is directed to a device comprising a body defining at least one
first chamber for receiving therein a first substance, and at
least one second chamber for receiving therein a second sub-
stance. In accordance with some embodiments of the present
invention, the first substance is a drug or medicament, and the
second substance is a food and/or beverage. A first sealing
portion of the device is located between the first and second
chambers and is movable between a closed position prevent-
ing fluid communication between the first and second cham-
bers, and an open position permitting fluid communication
between the first and second chambers for mixing the first and
second substances when ready for use. A first penetrable and
thermally resealable portion is in fluid communication with
the first chamber, and is penetrable by an injection member to
form an injection aperture therethrough and introduce the first
substance through the injection member and into the first
chamber, and is thermally resealable to seal the injection
aperture and the first substance within the first chamber by
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applying energy thereto. A second penetrable and thermally
resealable portion is in fluid communication with the second
chamber, and is penetrable by an injection member to form an
injection aperture therethrough and introduce the second sub-
stance through the injection member and into the second
chamber, and is thermally resealable to seal the injection
aperture and the second substance within the second chamber
by applying energy thereto.

[0009] In one embodiment of the present invention, the
device further comprises at least one dispensing port in fluid
communication with at least one of the first and second cham-
bers, and a sealing member movable between a closed posi-
tion sealing the dispensing port, and an open position allow-
ing the first and second substances to flow through the
dispensing port. In one such embodiment, the dispensing port
is frangibly connected to the body.

[0010] In one embodiment of the present invention, the
body includes at least one substantially flexible portion defin-
ing at least one of the first and second chambers. In one such
embodiment, the body includes a first substantially flexible
portion, a second substantially flexible portion, at least one
peripheral sealing portion extending between the first and
second flexible portions and forming a fluid-tight seal ther-
ebetween, and at least one second sealing portion extending
between the first and second flexible portions and substan-
tially preventing fluid communication between the first and
second chambers. In one such embodiment, the first sealing
portion is formed within the second sealing portion. In one
such embodiment, the first sealing portion is formed by a
relatively weak sealing region of the second sealing portion.
In one embodiment, the first sealing portion is defined by a
frangible portion of the second sealing portion that is break-
able in response to pressure in the first chamber and/or second
chamber exceeding a substantially predetermined threshold
pressure. In one such embodiment, the frangible portion is
breakable by manually engaging and squeezing a flexible
portion of the body. Preferably, the first sealing portion is
selected from the group including (i) a frangible portion, (ii)
a sealing portion defining a reduced seal thickness in com-
parison to contiguous sealing portions, (iii) a relatively weak
wall portion, and (iv) a stopper received within an aperture
connectable in fluid communication between the first and
second chambers.

[0011] In one embodiment of the present invention, the
body further defines at least one third sealing portion prevent-
ing fluid communication therethrough and extending
between the first and second substantially flexible portions.
The third sealing portion defines at least one of (i) a plurality
of first chambers located on opposite sides of the third sealing
portion relative to each other, and (ii) a plurality of second
chambers located on opposite sides of the third sealing por-
tion relative to each other. Preferably, the device defines a
plurality of delivery devices, wherein each delivery device
includes a respective first chamber, a respective second cham-
ber, and a respective first sealing portion. In one such embodi-
ment, the device further comprises a plurality of separable
portions located between adjacent delivery devices for manu-
ally engaging and separating one delivery device from the
other. Preferably, each separable portion is selected from the
group including (i) a frangible portion, (ii) a sealing portion
defining a reduced seal thickness in comparison to contiguous
sealing portions, and (iii) a relatively weak wall portion.
Preferably, each device further includes a dispensing port in
fluid communication with the first and/or second chambers,
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and a fourth sealing member movable between a closed posi-
tion sealing the respective dispensing port, and an open posi-
tion allowing the first and second substances to flow through
the respective dispensing port.

[0012] In some embodiments of the present invention, the
first and/or second penetrable and thermally resealable por-
tions are formed by one or more stoppers located on the body.
Preferably, the stopper is coupled to the body by one or more
of (i) co-molding the stopper and body, (ii) over-molding the
stopper and/or body to the other, (iii) thermally sealing the
stopper and/or body to the other, and (iv) adhesively attaching
the stopper and/or body to the other.

[0013] Insome embodiments of the present invention, the
first chamber includes therein a medicament, and the second
chamber includes therein a food and/or beverage. In one such
embodiment, the food and/or beverage is non-medicated. In
some such embodiments, the first and/or second chambers are
substantially airless and/or are hermetically sealed with
respect to the ambient atmosphere. Preferably, the form of the
medicament is selected from the group including (i) a liquid,
(i1) a powder, (iii) a gel, (iv) nano particles, and (v) gelules;
and the form of the food and/or beverage is selected from the
group including a liquid and a gel.

[0014] In some embodiments of the present invention, the
first chamber includes therein a medicament and the second
chamber includes therein a food and/or beverage. The food
and/or beverage defines one or more of (i) a substantially
predetermined pH selected to control at least one of absorp-
tion, residence time, transport and bioavailability of the medi-
cament in a mammal, (ii) at least one predetermined medica-
ment metabolizing enzyme, (iii) at least one predetermined
medicament transporting enzyme, (iv) at least one predeter-
mined flavor, and (v) a predetermined viscosity of the bever-
age combined with the medicament. In some such embodi-
ments, the food and/or beverage (i) defines a substantially
predetermined pH selected to control absorption of the medi-
cament in a target tissue of a mammal, and/or (ii) is selected
to substantially coat intestinal mucosa of a mammal to
enhance tolerance and/or reduce irritability of the medica-
ment.

[0015] In accordance with another aspect, the present
invention is directed to a medicament delivery device com-
prising a body defining at least one first chamber including
therein a medicament, and at least one second chamber
including therein a food and/or beverage. A first sealing por-
tion is located between the first and second chambers and is
movable between a closed position preventing fluid commu-
nication between the first and second chambers, and an open
position permitting fluid communication between the first
and second chambers for mixing the medicament and the
food and/or beverage when ready foruse. A dispensing port is
in fluid communication with the first and/or second chambers,
and a sealing member is movable between a closed position
sealing the dispensing port, and an open position allowing the
medicament and the food and/or beverage to flow through the
dispensing port.

[0016] Insome embodiments of the present invention, the
food and/or beverage defines one or more of (i) a substantially
predetermined pH selected to control the absorption, resi-
dence time, transport and/or bioavailability of the medica-
ment in a mammal, (ii) at least one predetermined medica-
ment metabolizing enzyme, (iii) at least one predetermined
medicament transporting enzyme, (iv) at least one predeter-
mined flavor, and (v) a predetermined viscosity of the food
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and/or beverage combined with the medicament. In some
such embodiments, the food and/or beverage (i) defines a
substantially predetermined pH selected to control absorp-
tion of the medicament in a target tissue of a mammal, and/or
(i) is selected to substantially coat intestinal mucosa of a
mammal to enhance tolerance of the medicament by, and/or
reduce irritability of the medicament to, the mammal.
[0017] Preferably, the device further comprises a first pen-
etrable and thermally resealable portion in fluid communica-
tion with the first chamber that is penetrable by an injection
member to form an injection aperture therethrough, and intro-
duce the first substance through the injection member and
into the first chamber, and is thermally resealable to seal the
injection aperture and the first substance within the first
chamber by applying energy thereto. The device preferably
further comprises a second penetrable and thermally reseal-
able portion in fluid communication with the second chamber
that is penetrable by an injection member to form an injection
aperture therethrough, and introduce the second substance
through the injection member and into the second chamber,
and is thermally resealable to seal the injection aperture and
the second substance within the second chamber by applying
energy thereto. In some such embodiments, each of the first
and second penetrable and thermally resealable portions is
needle penetrable and laser resealable, and includes a ther-
moplastic that is pierceable with a needle to form a needle
aperture therethrough, and is laser resealable to hermetically
seal the needle aperture by applying laser radiation at a pre-
determined wavelength and power thereto.

[0018] In accordance with another aspect, the present
invention is directed to a method comprising the following
steps:

[0019] (i) providing a device comprising a body defining at
least one first chamber and at least one second chamber, and
further including a first sealing portion located between the
first and second chambers, a first penetrable and thermally
resealable portion in fluid communication with the first cham-
ber, a second penetrable and thermally resealable portion in
fluid communication with the second chamber, a dispensing
port in fluid communication with the first and/or second
chamber, and a sealing member movable between a closed
position sealing the dispensing port and an open position;
[0020] (ii) introducing an injection member through the
first penetrable and thermally resealable portion, introducing
a first substance, such as a medicament, through the injection
member and into the first chamber, withdrawing the injection
member, and thermally resealing a resulting injection aper-
ture in the first penetrable and thermally resealable portion
and, in turn, sealing the first substance within the first cham-
ber; and

[0021] (iii) introducing an injection member through the
second penetrable and thermally resealable portion, introduc-
ing a second substance, such as a food and/or beverage,
through the injection member and into the second chamber,
withdrawing the injection member, and thermally resealing a
resulting injection aperture in the second penetrable and ther-
mally resealable portion and, in turn, sealing the second sub-
stance within the second chamber.

[0022] In one embodiment of the present invention, the
method further comprises the step of delivering a combina-
tion of a medicament and a food and/or beverage when ready
foruse by (i) moving the first sealing portion between a closed
position and an open position and, in turn, placing the first
chamber in fluid communication with the second chamber
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and mixing the medicament and the food and/or beverage,
and (ii) moving the sealing member from the closed to the
open position, and delivering the combination of the medica-
ment and the food and/or beverage through the dispensing
port.

[0023] Insome embodiments of the present invention, the
method further comprises forming at least one wall defining
at least a portion of the first and/or second chambers of a
flexible material, manually pressing the flexible material and
causing the medicament and/or the food and/or beverage to
exceed a threshold pressure that, in turn, causes the first
sealing portion to move from a closed position to an open
position.

[0024] In some embodiments of the present invention, the
method further comprises the step of selecting the food and/or
beverage to define one or more of (i) a substantially predeter-
mined pH to control absorption, residence time, transport
and/or bioavailability of the medicament in a mammal, (ii) at
least one predetermined medicament metabolizing enzyme,
(iii) at least one predetermined medicament transporting
enzyme, (iv) at least one predetermined flavor, and (v) a
predetermined viscosity of the beverage combined with the
medicament. In some such embodiments, the method further
comprises the step of selecting the food and/or beverage to
define (i) a substantially predetermined pH to control absorp-
tion of the medicament in a target tissue of a mammal, and/or
(ii) to substantially coat intestinal mucosa of a mammal to
enhance tolerance of the medicament by, and/or reduce irri-
tability of the medicament to, the mammal. In some such
embodiments, the method further comprises the step of
selecting the food and/or beverage based on the respective
medicament to define a pH selected to achieve a substantially
predetermined rate of absorption of the respective medica-
ment in a mammal, a substantially predetermined residence
time of the respective medicament in the stomach of the
mammal, and a substantial tolerance of the respective medi-
cament by the mammal.

[0025] In some embodiments of the present invention, the
method further comprises forming the body of the device by
providing first and second flexible sheets, and sealing at least
one of the firstand second flexible sheets to the other to define
the first and second chambers therebetween. Preferably, the
method further comprises filling the first and second cham-
bers through the penetrable and thermally resealable por-
tions, opposing pressing portions of the first and/or second
sheets toward the other and, in turn, forming a plurality of first
chambers located on opposite sides of the pressed portion
relative to each other, and a plurality of second chambers
located on opposite sides of the pressed portion relative to
each other, and then sealing the pressed opposing portions to,
in turn, prevent fluid communication between adjacent cham-
bers. In one such embodiment, the method further comprises
orienting the sheets substantially vertically during the stop of
pressing. Preferably, the method further comprises substan-
tially evenly distributing the filled medicament in adjacent
first chambers, and the filled food and/or beverage in adjacent
second chambers.

[0026] In some embodiments of the present invention, the
method further comprises removing the penetrable and ther-
mally resealable portions from the device after filling the first
and second chambers therethrough.

[0027] One advantage of the currently preferred embodi-
ments of the present invention is that the food and/or beverage
can be selected to enhance or optimize the desired absorption
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and/or activity of the respective medicament. For example,
the food and/or beverage can be selected to coat the gastric
mucosa and provide the requisite pH to improve tolerance,
efficacy and/or compliance in comparison to the prior art.

[0028] Yet another advantage of the currently preferred
embodiments of the present invention is that the medicament
and the food and/or beverage are maintained in separate
chambers until ready for use. Accordingly, the problems
encountered in mixing medicaments with foods and/or bev-
erages at the time of manufacture or filling are substantially
avoided. In addition, the medicament and the food and/or
beverage can be mixed, if desired, immediately prior to use,
and the combined medicament and food and/or beverage can
significantly increase the absorption, transport, bioavailabil-
ity and/or tolerance in comparison to taking the medicament
itself.

[0029] Other objects and advantages of the present inven-
tion will become more readily apparent in view of the follow-
ing detailed description of the currently preferred embodi-
ments and the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] FIG.1is a side elevational view of a delivery device
embodying the present invention comprising a plurality of
frangibly interconnected delivery units, wherein each deliv-
ery unit includes a first chamber holding a medicament, a
second chamber holding a food and/or beverage, a frangible
seal between the first and second chambers that can be opened
by squeezing the delivery unit to intermix the medicament
and the food and/or beverage when ready for use, and a
dispensing port for dispensing the mixture therethrough.
[0031] FIG.2isasideelevational view of the device of FIG.
1 prior to filling with the medicament and the food and/or
beverage.

[0032] FIG.3isaside elevational view of the device of FIG.
2 after needle filling the device with the medicament and laser
resealing the resulting needle hole in the respective needle
penetrable and laser resealable stopper, but prior to being
filled with the food and/or beverage.

[0033] FIG.4isaside elevational view of the device of FIG.
3 after needle filling the device with the food and/or beverage
and laser resealing the resulting needle hole in the respective
needle penetrable and laser resealable stopper, but prior to
separating the device into a plurality of frangibly intercon-
nected delivery units.

[0034] FIG.5isaside elevational view of the device of FIG.
4 after compression sealing the opposing side walls of the
device to form a plurality of interconnected delivery units.

[0035] FIG. 6is aside elevational view of the device of FIG.
5 after the needle penetrable and laser resealable stoppers are
trimmed away or otherwise removed from the device, and
showing an individual delivery unit removed from the device
when ready for use.

[0036] FIGS. 7A through 7C are a series of side elevational
views of an individual delivery unit removed from the device
as shown in FIG. 6, and showing in FIG. 7A the device being
manually squeezed to break the seal between the medicament
chamber and the food and/or beverage chamber, showing in
FIG. 7B mixing of the medicament and the food and/or bev-
erage, and showing in FIG. 7C oral ingestion of the medica-
ment and food and/or beverage mixture through the dispens-
ing port.
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DETAILED DESCRIPTION OF EMBODIMENTS
OF THE INVENTION

[0037] In FIG. 1 a delivery device embodying the present
invention is indicated generally by the reference numeral 10.
The device 10 comprises a plurality of individual delivery
units 12 interconnected by frangible portions 14. Each deliv-
ery unit 12 includes a body 14 defining a first chamber 16 for
receiving therein a first substance, and a second chamber 18
for receiving therein a second substance. A first sealing por-
tion 20 is located between the first and second chambers 16
and 18, respectively. As described further below, the first
sealing portion 20 is movable between a closed position pre-
venting fluid communication between the first and second
chambers 16 and 18, respectively, and an open position per-
mitting fluid communication between the first and second
chambers for mixing the first and second substances when
ready for use.

[0038] During the manufacture of the device 10, and as
described further below, a first penetrable and thermally
resealable portion 22 is in fluid communication with the first
chambers 16 and is penetrable by an injection member to
form an injection aperture therethrough, and introduce the
first substance through the injection member and into the first
chambers 16, and is thermally resealable to seal the injection
aperture and the first substance within the first chambers 16
by applying energy thereto. Also during the manufacture of
the device 10, and as described further below, a second pen-
etrable and thermally resealable portion 24 is in fluid com-
munication with the second chambers 18 and is penetrable by
an injection member to form an injection aperture there-
through, and introduce the second substance through the
injection member and into the second chambers 18, and is
thermally resealable to seal the injection aperture and the
second substance within the second chambers 18 by applying
energy thereto.

[0039] Eachbody 14 is defined by opposing walls 25. In the
illustrated embodiment, and as described further below, each
wall 25 is formed from a sheet of flexible plastic material that
can be die cut and heat sealed, and is compatible with the
substances to be contained therein. For example, in some
embodiments of the present invention, the material forming
the walls 25 does not leach an undesirable amount of leach-
ables into the substances contained within the device, does
not absorb an undesirable amount of active ingredients and/or
other components from the substances contained within the
device, and/or provides a requisite moisture and vapor trans-
mission (“MVT”) barrier. In one embodiment of the present
invention, the material forming the walls 25 is a laminate of
clear or substantially clear or translucent barrier plastic, such
as an EVOH material. As may be recognized by those of
ordinary skill in the pertinent art based on the teachings
herein, the material forming the walls 25 of the device 10 may
be any of numerous different materials or combinations of
materials that are currently known or that later become
known, and/or the walls may be formed of any of numerous
different layers of materials that are currently known, or that
later become known. In addition, the device 10 may be
formed in accordance with any of numerous different manu-
facturing processes that are currently known or that later
become known.

[0040] Each body 14 includes a second sealing portion or
peripheral seal 26 extending about the periphery of the body
and forming a fluid-tight seal between the interior and the
exterior of the body. Each body 14 further includes a third



US 2015/0225095 Al

sealing portion or interior seal 28 extending laterally through
the body between the respective first chamber 16 and second
chamber 18 and forming a fluid-tight seal therebetween. As
can be seen, each third sealing portion 28 defines an axially-
extending portion 30 having formed within it a channel 32 in
fluid communication with the respective first chamber 16 and
receiving therein a first substance from the first chamber. As
also shown, each first sealing portion 20 is formed at the distal
end of the respective axially-extending portion 30 and chan-
nel 32. In the illustrated embodiment, each first sealing por-
tion 20 is defined by a frangible portion of the seal that is
capable of being broken or is breakable. In the illustrated
embodiment, the first sealing portion 20 defines a relatively
reduced thickness in comparison to the adjacent portions of
the third sealing portion 28, 30. As a result, and as described
further below, when the opposing walls 25 of a respective
body 14 are manually engaged and squeezed toward each
other, the pressure within the first chamber 16 and/or the
second chamber 18 will exceed a substantially predetermined
threshold pressure that will cause the first sealing portion 20
to break or rupture, and thereby place the respective first
chamber 16 in fluid communication with the respective sec-
ond chamber 18 and allow intermixing of the first and second
substances.

[0041] Each body 14 defines at its end opposite the respec-
tive second chamber 18 a dispensing port 34 defining a dis-
pensing aperture 36 therein that is in fluid communication
with the respective first chamber 16. Each body 14 further
includes a respective fourth sealing portion or sealing mem-
ber 38 formed at the end of the respective dispensing port 34
and forming a fluid-tight seal between the respective dispens-
ing channel 36 and the ambient atmosphere. Each dispensing
port 34 defines a frangible portion 40 formed approximately
at the junction of the dispensing channel 36 and sealing mem-
ber 38. As described further below, the respective sealing
member 38 can be manually engaged and flexed or otherwise
pulled away from the remainder of the body to, in turn, break
the frangible portion 40 and open the dispensing port to
release a mixture of the first and second substances there-
through. Each frangible portion 40 is capable of being broken,
or is breakable, by manipulating the respective sealing mem-
ber 38 such as by manual engagement. As may be recognized
by those of ordinary skill in the pertinent art based on the
teachings herein, the sealing member 38 may be connected to
the body in any of numerous different ways, and/or the fran-
gible portion 40 may be formed in any of numerous different
ways, that are currently known, or that later become known.
Each sealing member 38 defines an aperture 42 therethrough.
As described further below, the aperture(s) 42 can be used to
hold the device and/or manipulate the device during manu-
facture or thereafter.

[0042] The device 10 further comprises a plurality of fran-
gible portions 44 extending axially between adjacent delivery
units 12 that are breakable or capable of being broken in order
to remove a respective delivery unit 12 from the device when
ready for use. In the illustrated embodiment, each frangible
portion 44 defines an axially-extending perforation that
allows the respective delivery unit 12 to be separated from the
device along a line defined by the perforation. As may be
recognized by those of ordinary skill in the pertinent art based
on the teachings herein, the frangible portions 44, or the
mechanism for separating the delivery units 12 from the
device 10, may take the form of any such mechanisms that are
currently known, or that later become known.
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[0043] In the illustrated embodiment of the present inven-
tion, the first substance located within the first chambers 16 is
a medicament, and the second substance located within the
second chambers 18 is a food and/or beverage. If desired, the
food and/or beverage also may be medicated, or may be
non-medicated. Also if desired, the first and/or second cham-
bers may be substantially airless. Preferably, the form of the
medicament is selected from the group including (i) a liquid,
(i1) a powder, (iii) a gel, (iv) nano particles, and (v) gelules;
and the form of the food and/or beverage is selected from the
group including a liquid and a gel.

[0044] The food and/or beverage preferably defines one or
more of (i) a substantially predetermined pH selected to con-
trol at least one of absorption, residence time, transport and
bioavailability of the respective medicament in a mammal,
(ii) at least one predetermined enzyme for metabolizing the
respective medicament, (iii) at least one predetermined
enzyme for transporting the respective medicament, (iv) at
least one predetermined flavor, and (v) a predetermined vis-
cosity of the food and/or beverage combined with the respec-
tive medicament. Preferably, the food and/or beverage (i)
defines a substantially predetermined pH selected to control
absorption of the respective medicament in a target tissue of
a mammal, and/or (ii) is selected to substantially coat intes-
tinal mucosa of a mammal to enhance tolerance and/or reduce
irritability of the respective medicament.

[0045] As may be recognized by those of ordinary skill in
the pertinent art based on the teachings herein, the medica-
ment used in connection with the present invention may take
the form of any substance or agent that is administered to
promote recovery from an injury or ailment, or that treats or
prevents or alleviates the symptoms of a disease, injury or
ailment, such as any of numerous different medicines, medi-
cations or drugs, including without limitation any of numer-
ous different vaccines, pharmaceuticals, ophthalmic, cosme-
ceutical, cosmetic and veterinary products that are currently
known, or that later become known. Similarly, the foods and
beverages used in connection with the present invention may
take the form of any of numerous different foods and bever-
ages that are currently known, or that later become known,
including without limitation dairy products, such as milk,
milk-based products, soy, soy-based products, fruit juices,
fruit-juice based drinks, coffee, tea, soft drinks, and nutri-
tional supplements.

[0046] Inorderto manufacture the device 10, and as shown
typically in FIG. 2, the sheets forming the opposing walls 25
of the device are superimposed over one another, and are
compression sealed at predetermined locations to form vari-
ous sealing portions of the device. In accordance with one
embodiment of the present invention, there is no air or sub-
stantially no air between the opposing walls so that when the
sheets are sealed at their peripheries the interior of the device
10 is substantially airless. Prior to and/or after compression
sealing the excess portions of the sheets (not shown) are
trimmed away or otherwise removed to form the peripheral
shapes of the device. As shown typically in FIG. 2, the pre-
determined portions of the opposing walls 25 are compres-
sion sealed to form the second sealing portion or peripheral
seal 26 extending about the periphery of the device, the third
sealing portions or interior seals 28 extending laterally
through the device between the first and second chambers 16
and 18, respectively, and defining the associated axially-ex-
tending sealing portions 30, the channels 32 formed therein,
and the frangible first sealing portions 20, the fourth sealing



US 2015/0225095 Al

portions or sealing members 38 and associated apertures 42
formed therethrough, and the dispensing ports 34 and asso-
ciated dispensing channels 36 and frangible portions 40.
Either prior to sealing, or after sealing, at least the interior
portions of the device are sterile so that interior chambers 16
and 18 are sterile or aseptic to thereby maintain the substances
filled therein in a sterile or aseptic condition and sealed with
respect to the ambient atmosphere. Such sterility may be
achieved by molding the device with sealed, empty sterile
chambers; by assembling the opposing walls of the device
promptly after molding or formation, such as by thermoform-
ing, under a flow of sterile or aspect air, to maintain the
sterility of the interior surfaces of the device; or by sterilizing
the sealed, empty device in accordance with any of numerous
different sterilizing processes that are currently known, or
that later become known, such as by applying radiation,
including for example gamma or e-beam radiation, or by a
fluid sterilant, such as vaporized hydrogen peroxide
(“VHP”).

[0047] As also shown in FIG. 2, the first and second needle
penetrable and laser resealable stoppers 22 and 24, respec-
tively, are sealed to a respective wall 25 of the device such that
the interior of the first stopper 22 is in fluid communication
with the first chamber(s) 16 and the interior of the second
stopper 24 is in fluid communication with the second cham-
ber(s) 18. As shown in FIG. 2, the first stopper 22 is sur-
rounded by a first stopper sealing portion 46 fixedly securing
the first stopper to the respective wall and forming a fluid-
tight seal therebetween, and the second stopper 24 is sur-
rounded by a second stopper sealing portion 48 fixedly secur-
ing the second stopper to the respective wall and forming a
fluid-tight seal therebetween. The compression seals are
formed by opposing parts or halves of a compression die (not
shown) that engage and compress the portions of the oppos-
ing walls 25 defining the sealing portions, and apply thermal
energy thereto to fuse the opposing portions together to
thereby form fluid-tight or hermetic seals. As may be recog-
nized by those of ordinary skill in the pertinent art based on
the teachings herein, the sealing portions of the device can be
formed in any of numerous different ways that are currently
known, or that later become known, such as by ultrasonic
welding, adhesive bonding, chemical bonding, other types of
fusing or welding processes, or alternatively, the device may
be formed by thermoforming, injection molding, or any of
numerous other processes for forming such devices that are
currently known, or that later become known. Similarly, the
needle penetrable and laser resealable stoppers 22 and 24 may
be assembled to, or otherwise formed on the device in any of
numerous other ways that are currently known, or that later
become known, such as by over molding the stoppers to the
respective wall or vice versa, otherwise co-molding the stop-
pers and body, adhesively attaching or otherwise bonding the
stoppers to the body, or ultrasonic or other types of welding.
As also may be recognized by those of ordinary skill in the
pertinent art based on the teachings herein, the excess por-
tions of the sheets may be trimmed away or otherwise
removed in any of numerous different ways that are currently
known, or that later become known, such as by die cutting,
stamping, laser cutting, cutting with a blade, etc.

[0048] As shown in FIG. 3, after forming the sealing por-
tions and first and second chambers as described above in
connection with FIG. 2, the external surfaces of the stoppers
22, 24, and the adjacent external surfaces of the device to the
extent required or otherwise desired, are sterilized, such as by
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applying thereto radiation, such as e-beam or gamma radia-
tion, or by applying thereto a fluid-sterilant, such as VHP.
Then, the first stopper 22 is penetrated by a needle as shown
schematically at 50 and a predetermined amount of the first
substance, such as a medicament, is filled through the needle
and into the first chamber(s) 16. After a predetermined
amount of the first substance is introduced into the first cham-
ber(s) 16, the needle 50 is withdrawn and the resulting needle
hole in the stopper 22 is laser resealed to hermetically seal the
first substance within the first chamber(s) 16. Then, as shown
typically in FIG. 4, the second stopper 24 is penetrated by a
needle as shown schematically at 52 and a predetermined
amount of the second substance, such as a food and/or bev-
erage, is filled through the needle and into the second cham-
ber(s) 18. After a predetermined amount of the second sub-
stance is introduced into the second chamber(s) 18, the needle
52 is withdrawn and the resulting needle hole in the second
stopper 24 is laser resealed to hermetically seal the second
substance within the second chamber(s) 18.

[0049] As shown in FIG. 5, after the device 10 is filled with
predetermined amounts of the first and second substances, the
device is divided into a plurality of individual delivery units
12 by forming the axially-extending portions of the periph-
eral seals 26 extending between adjacent delivery units, and
the frangible portions 44 (FIG. 1) formed along the mid-
portions of the respective axially-extending sealing portions
26. In one embodiment of the present invention, the device 10
is oriented substantially vertically during the step of forming
the axially-extending sealing portions 26 in order to substan-
tially evenly or uniformly divide the first and second sub-
stances between the first and second chambers 16 and 18,
respectively. As shown in broken lines in FIG. 5, a conveying
fixture 54 may be employed to hold the device at a plurality of
the sealing member apertures 42 in a vertical orientation
during the compression sealing of the axially-extending seal-
ing portions 26. In one such embodiment, the opposing por-
tions of the die (not shown) engage and compress the oppos-
ing walls 25 into engagement with each other to thereby form
the axially-extending portions 26, and then the interior
regions of the compressed portions are thermally fused to
thereby form the axially-elongated fluid tight or hermetic
seals. In one embodiment of the present invention, a sufficient
distance is maintained between the thermally fused portions
and the adjacent substance containing chambers 16 and 18 to
ensure that the first and second substances are adequately
insulated from the thermal energy to prevent any thermal
damage thereto. The frangible portions 44 are formed through
the axially-extending portions of the seals 26 either during the
formation of the seals or thereafter. As may be recognized by
those of ordinary skill in the pertinent art based on the teach-
ings herein, the axially-extending portions 26 and frangible
portions 44 may be formed in any of numerous different ways
that are currently known, or that later become known. In
addition, these sealing portions can be formed prior to filling
the device 10 with the substance(s) rather than after filling the
device with one or both substances. As indicated by the
arrows in FIG. 5, the conveying fixture 56 moves the device
through a sealing station. If desired, the same conveying
fixture may be used to hold and transport the device through
a needle filling and laser resealing station, or a different
conveying mechanism can be used. As may be recognized by
those of ordinary skill in the pertinent art based on the teach-
ings herein, any of numerous different holding and/or con-
veying mechanisms that are currently known, or that later
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become known may be employed to hold and/or convey the
devices of the present invention during the filling and/or
formation thereof.

[0050] As indicated by the arrows in FIG. 1, the first and
second stoppers 22 and 24 and associated portions of the
opposing walls 25 are trimmed away or otherwise removed
from the device 10 along a cut line 56. The device 10 is then
ready for packaging and shipping. The cut line 56 may be
formed by a die cut that may occur during the process of
forming the axially-elongated sealing portions 26 and/or
frangible portions 44, or that may occur thereafter. As may be
recognized by those of ordinary skill in the pertinent art based
on the teachings herein, the cut line 56 may be formed, and/or
the needle penetrable and laser resealable stoppers may be
removed from the device, in any of numerous different ways
that are currently known, or that later become known.

[0051] Intheuse ofthe device 10, and as shown typically in
FIGS. 6 and 7, a user breaks away or otherwise removes the
individual delivery units 12 from the device as needed.
Accordingly, a user tears away or otherwise removes each
delivery unit 12 from the device along the line of the respec-
tive frangible portion 44. Then, as shown in FIG. 7A, the user
compresses the side walls 25 of the body 14 to, in turn, break
the internal seal 20 and place the first and second chambers 16
and 18, respectively, in fluid communication with each other.
If necessary, as shown typically in FIG. 7B, the user may
shake and/or further squeeze the side walls of the respective
delivery unit 12 to intermix the first and second substances.
Then, as shown in FIG. 7C, the user manually breaks away the
sealing portion 38 at the respective frangible portion 40 to
expose the dispensing channel 36. As shown, the mixture of
the first and second substances then may be orally ingested
through the dispensing port 34. Preferably, each delivery unit
12 holds a “unit dose” of the desired first and second sub-
stances; however, as may be recognized by those of ordinary
skill in the pertinent art based on the teachings herein, the
delivery units 12 may hold any desired quantity of the first
and/or second substances.

[0052] The needle penetrable and laser resealable stoppers
22 and 24 may be made, and the sterile, empty devices 10 may
be needle filled and thermally resealed in accordance with the
teachings of any of the following patent applications and
patents that are hereby incorporated by reference in their
entireties as part of the present disclosure: U.S. patent appli-
cation Ser. No. 10/766,172 filed Jan. 28, 2004, entitled
“Medicament Vial Having A Heat-Sealable Cap, And Appa-
ratus and Method For Filling The Vial”, which is a continu-
ation-in-part of similarly titled U.S. patent application Ser.
No. 10/694,364, filed Oct. 27, 2003, which is a continuation
of similarly titled co-pending U.S. patent application Ser. No.
10/393,966, filed Mar. 21, 2003, which is a divisional of
similarly titled U.S. patent application Ser. No. 09/781,846,
filed Feb. 12, 2001, now U.S. Pat. No. 6,604,561, issued Aug.
12, 2003, which, in turn, claims the benefit of similarly titled
U.S. Provisional Application Ser. No. 60/182,139, filed Feb.
11, 2000; similarly titled U.S. Provisional Patent Application
No. 60/443,526, filed Jan. 28, 2003; similarly titled U.S.
Provisional Patent Application No. 60/484,204, filed Jun. 30,
2003; U.S. patent application Ser. No. 10/655,455, filed Sep.
3,2003, entitled “Sealed Containers And Methods Of Making
And Filling Same”; U.S. patent application Ser. No. 10/983,
178 filed Nov. 5, 2004, entitled “Adjustable Needle Filling
and Laser Sealing Apparatus and Method; U.S. patent appli-
cation Ser. No. 11/070,440 filed Mar. 2, 2005, entitled “Appa-
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ratus and Method for Needle Filling and Laser Resealing”;
U.S. patent application Ser. No. 11/074,513 filed Mar. 7,
2005, entitled “Apparatus for Molding and Assembling Con-
tainers with Stoppers and Filling Same; U.S. patent applica-
tion Ser. No. 11/074,454 filed Mar. 7, 2005, entitled “Method
for Molding and Assembling Containers with Stoppers and
Filling Same”; and U.S. patent application Ser. No. 11/339,
966, filed Jan. 25, 2006, entitled “Container Closure With
Overlying Needle Penetrable And Thermally Resealable Por-
tion And Underlying Portion Compatible With Fat Contain-
ing Liquid Product, And Related Method”; and U.S. patent
application Ser. No. 11/786,206, filed Apr. 10, 2007, entitled
“Ready To Drink Container With Nipple And Needle Pen-
etrable And Laser Resealable Portion, And Related Method”.

[0053] In the event either the medicament, or the food or
beverage is in a powder form, the powder is injected through
the respective filling needle by using pressurized sterile air
(such as filtered air) or other gas to push the powder through
the needle and into the respective chamber. If necessary, the
needle may include a vacuum port, or a separate vacuum
needle may be employed, to evacuate any such sterile air that
enters the respective chamber of the device. Alternatively, the
needle may include one or more vent grooves, or otherwise
may define one or more vent apertures between the needle and
stopper to allow any such sterile air or gas that enters the
respective chamber to vent therethrough.

[0054] Ifdesired, the stopper or stoppers may be molded in
the same mold as the body, or may be molded in adjacent
molding machines, and at least one of the stopper(s) and the
body may be assembled within or adjacent to the mold in
accordance with the teachings of U.S. patent application Ser.
Nos. 11/074,454 and 11/074,513 incorporated by reference
above, and/or U.S. Provisional Patent Application Ser. No.
60/727,899 filed Oct. 17, 2005, entitled “Sterile De-Molding
Apparatus And Method”, and/or U.S. patent application Ser.
No. 11/374,522 filed Mar. 13, 2006, entitled “Sterile De-
Molding Apparatus and Method, each of which is hereby
expressly incorporated by reference as part of the present
disclosure. One advantage of this approach is that the device
is closed to define sealed, empty sterile internal chambers at
essentially the time of formation, and the device is never
opened (through filling, resealing, and during shelf life) until
the product is dispensed. Accordingly, a significantly high
level of sterility assurance can be achieved.

[0055] As may be recognized by those of ordinary skill in
the pertinent art based on the teachings herein, the first sealing
portion may take the form of any of numerous different seal-
ing portions that are currently known or that later become
known. For example, the first sealing portion may take the
form of any of numerous different frangible constructions
that are currently known or that later become known, may
otherwise define a reduced seal thickness in comparison to
contiguous sealing portions, or may otherwise define a rela-
tively weak wall portion. Alternatively, the first seal portion
may take the form of a stopper or other sealing member
received within an aperture connectable in fluid communica-
tion between the first and second chambers. When the stopper
or other sealing member is received within the aperture, it
seals the first and second chambers from each other. However,
the stopper may be movable out of the aperture and into the
first and/or second chamber to, in turn, place the first and
second chambers in fluid communication with each other and
allow intermixing of the first and second substances. In one
such embodiment, the stopper or other sealing member facili-
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tates mixing of the first and second substances after being
released from the aperture and due to its movement within the
first and/or second chamber.

[0056] One advantage of the currently preferred embodi-
ments of the present invention is that they can provide sealed
first and second chambers (or additional chambers if desired)
that are sterile, such as by being molded as a sealed, empty
sterile device, and/or by the application thereto of radiation,
fluid sterilant, etc., that can be aseptically or sterile filled at
virtually any desired temperature (e.g., at room temperature
or at warmer or colder temperatures), such that medicaments
or drugs and foods or beverages can be filled into the same
device. The device, and related needle or other injection
member and laser or other thermal resealing, allow medica-
ments or drugs and foods or beverages to be filled in the same
sterile environment without the need to use, for example,
sterile isolators, as encountered in the prior art. The methods
and apparatus of the invention allow first and second sub-
stances to be filled without contact with the external environ-
ment, and without contact with each other, thus allowing
sterile or aseptic filling, and preventing any cross-contamina-
tion of, or between the first and second substances.

[0057] Yet another advantage of the currently preferred
embodiments of the present invention is that they can enable
optimized pH and local enzymatic metabolisms that can be
critical for absorption and activity of specific drugs. Yet
another advantage of the currently preferred embodiments of
the present invention is that they can enable faster drug
absorption, and shorter residence time in the stomach and/or
intestine. Yet another advantage of the currently preferred
embodiments of the present invention is that they can enable
coating of the gastric mucosa with, for example, a pH specific
vehicle to improve drug tolerance, efficacy and compliance,
especially, for example, in children and elderly patients.
[0058] A further advantage of the currently preferred
embodiments of the present invention is that the devices can
be closed (or the chambers sealed) and formed sterile, or
sterilized at the time of formation or thereafter, but prior to
filling. For example, the components of the device can be
molded in the same mold or in adjacent molds within a sterile
or aseptic environment so that the device is sealed sterile at
the time of formation. The devices can then be pierced with a
non-coring needle or other injection member without particle
formation or release into the chambers, and re-sealed with a
laser or other thermal or radiation source. The plural cham-
bers can be filled in the same needle filling and laser resealing
machine, or can be filled in separate machines. For example,
the drug or medicament chambers can be filled in a first
machine, and the food and/or beverage chambers can be filled
in a second machine. Alternatively, the medicament/drug and
food/beverage can be filled in the same machine by different
needles or other injection members. The chambers of the
device are sterile and protected by the sealed device from
contamination throughout the manufacturing processes such
that the devices themselves function as “isolators”. As a
result, there is no need to use sophisticated or complex isola-
tors and sterile transfer ports during the filling process as
encountered in the prior art.

[0059] As may be recognized by those of ordinary skill in
the pertinent art based on the teachings herein, any of numer-
ous different substances that are currently known, or that later
become known, in any of numerous different forms (e.g.,
liquids, powders, gases, gels) can be used with the devices of
the present invention. In one embodiment, the first substance
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is an analgesic, and the second substance is a food or beverage
that increases the rate of absorption of the analgesic in an
person over that of the analgesic itself. In another embodi-
ment, the first substance is an anti-inflammatory, and the
second substance is a food or beverage that provides a pro-
tective formulation for the gastric mucosa. In another
embodiment, the first substance is a medicament that was
previously provided in the format of a relatively large pill that
was difficult to swallow, or that was bitter in taste, and the
second substance is a food or beverage that improves the taste
profile of the medicament and thereby enhances administra-
tion and patient compliance. In another embodiment, the first
substance is an oncology drug, and the second substance is a
food or beverage that increases the rate of absorption over
administration of the drug itself and provides a coating for
gastric mucosa to enhance patient tolerance, reduce patient
discomfort otherwise associated with intravenous adminis-
tration, and improves efficacy.

[0060] Another advantage of the currently preferred
embodiments of the present invention is that the first and
second chambers are initially sealed with respect to each
other, and include stoppers or like portions that are penetrable
by a needle or like injection member and the resulting needle
holes or thermally resealable such as by the application of
laser energy thereto. As a result, the device, system and
method of such embodiments of the present invention can
meet current, and even more rigorous than current, regulatory
requirements with respect to asepsis. One reason for this is
that the first and second chambers are from the outset (prior to
filling) sealed with respect to the ambient atmosphere and
sterile, and at no time during processing is it necessary to
expose the interior of any chamber to the ambient atmo-
sphere. Another advantage is that there is no need to assemble
a container closure within a sterile filling machine in contrast
to applicable prior art. Yet another advantage is that first and
second substances, such as medicaments on the one hand, and
foods and/or beverages on the other hand, can be transferred
sterile through the filling needles or like injection members
into the chambers without any exposure thereof to ambient
atmosphere. A still further advantage is that if desired foods
and beverages can be sterile filled into the same devices as
medicaments, at the same time or at about the same time if
desired, in the same filling machine, in a manner that satisfies
the regulatory requirements for both medicaments on the one
hand, and foods and beverages on the other hand.

[0061] As may be recognized by those skilled in the perti-
nent art based on the teachings herein, numerous changes and
modifications may be made to the above-described and other
embodiments of the present invention without departing from
its scope as defined in the appended claims. For example, the
stoppers, walls and other components of the device may be
made of any of numerous different materials that are currently
known, or that later become known for performing their func-
tions and/or depending on the device application(s), includ-
ing the products to be stored within the device. In one
example, the penetrable and thermally resealable material
may be blended with any of numerous different materials to
obtain any of numerous different performance objectives. For
example, any of the thermoplastic elastomers described in the
patent applications incorporated by reference above may be
blended with, for example, small beads of glass or other inert
beads or particles to enhance absorption of the laser radiation
and/or to reduce or eliminate the formation of particles when
needle penetrated. In addition, beads or particles of the ther-
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mally resealable material may be blended with a cross-linked
elastic material to thereby form a material blend that is both
needle penetrable and thermally resealable, and that does not
leach more than a predetermined amount of leachables into
the product stored within the respective chamber. In addition,
the device may take any of numerous different shapes and/or
configurations, and may be adapted to receive and store
within the chambers any of numerous different substances or
products that are currently known or that later become known,
including without limitation, any of numerous different foods
and beverages, including low acid or fat containing liquid
products, and any of numerous different medicaments. In
addition, the products filled within the device may take any of
numerous different forms, including liquid, gaseous, pow-
dered, and semi-solid products. The device also may include
any desired number of chambers, and any desired number of
needle penetrable and thermally resealable stoppers or other
portions for filling such chambers. For example, a single
needle penetrable and thermally resealable portion may be in
fluid communication with more than one chamber and used to
fill such plural chambers. Alternatively, each delivery unit
may include its own respective needle penetrable and ther-
mally resealable portion for needle filling each delivery unit
separately. In addition, the devices need not be limited to use
with products that are enterally ingested. For example, the
delivery units may include parenteral products, such as inject-
able vaccines or pharmaceuticals. In one such example, each
delivery unit is in the form of a vial that includes a portion that
is needle penetrable to remove the respective injectable prod-
uct therefrom. In another embodiment, each delivery unit
includes a Leur™ Lock or like fixture for connecting the
respective delivery unit to a syringe for removing the sub-
stance or substances therefrom into a syringe for delivery by
syringe injection. In these embodiments, each delivery unit
may include only one chamber holding the respective inject-
able product rather than plural chambers. Accordingly, this
detailed description of preferred embodiments is to be taken
in an illustrative, as opposed to a limiting sense.

What is claimed is:

1. A method comprising:

filling a device including

a body defining at least one first chamber that is empty
and sealed from the ambient atmosphere for receiving
therein a first substance, and at least one second cham-
ber that is empty and sealed from the ambient atmo-
sphere for receiving therein a second substance;

atleast one first sealing portion extending between the at
least one first and second chambers in a closed posi-
tion preventing fluid communication between the at
least one first and second chambers, and transform-
able from the closed position to an open position
permitting fluid communication between the at least
one first and second chambers for mixing the first and
second substances when ready for use;

a first penetrable and resealable portion in fluid commu-
nication with only the at least one first chamber and
defining a hermetic seal between the at least one first
chamber and the ambient atmosphere, wherein the
first penetrable and resealable portion is penetrable by
an injection member to form an injection aperture
therethrough to aseptically introduce the first sub-
stance through the injection member and into the at
least one first chamber while maintaining the her-
metic seal between the at least one first chamber and
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the ambient atmosphere, and is resealable to hermeti-
cally seal the injection aperture and the first substance
within the at least one first chamber; and

a second penetrable and resealable portion in fluid com-
munication with only the at least one second chamber
and defining a hermetic seal between the at least one
second chamber and the ambient atmosphere,
wherein the second penetrable and resealable portion
is penetrable by an injection member to form an injec-
tion aperture therethrough to aseptically introduce the
second substance through the injection member and
into the at least one second chamber while maintain-
ing the hermetic seal between the at least one second
chamber and the ambient atmosphere, and is reseal-
able to hermetically seal the injection aperture and the
second substance within the atleast one second cham-
ber;

wherein the filling step includes

introducing an injection member through the first pen-
etrable and resealable portion;

aseptically introducing a first substance through the
injection member and into the first chamber while
maintaining a hermetic seal between the at least one
first chamber and the ambient atmosphere;

withdrawing the injection member;

resealing a resulting injection aperture in the first pen-
etrable and resealable portion and, in turn, hermeti-
cally sealing the first substance within the first cham-
ber;

introducing an injection member through the second
penetrable and resealable portion;

aseptically introducing a second substance through the
injection member and into the second chamber while
maintaining a hermetic seal between the at least one
second chamber and the ambient atmosphere;

withdrawing the injection member;

and resealing a resulting injection aperture in the second
penetrable and resealable portion and, in turn, her-
metically sealing the second substance within the sec-
ond chamber.

2. A method as defined in claim 1, wherein the first sub-
stance is a medicament and the second substance is at least
one of a food and a beverage.

3. A method as defined in claim 1, wherein the device
further includes at least one dispensing port in fluid commu-
nication with at least one of the at least one first and second
chambers, and a sealing member transformable from a closed
position sealing the dispensing port and an open position
allowing flow through the dispensing port, and the method
further comprises

(1) moving the at least one first sealing portion between the

closed position and the open position, thereby placing
the at least one first chamber in fluid communication
with the at least one second chamber;

(i1) mixing the first and second substances;

(ii1) moving the sealing member from the closed to the

open position; and

(iv) delivering the mixed first and second substances

through the dispensing port.

4. A method as defined in claim 3, wherein device includes
at least one flexible wall defining at least a portion of at least
one of the at least one first chamber and the at least one second
chamber, and step (i) includes pressing the flexible wall and
causing at least one of the first substance and the second
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substance to exceed a threshold pressure that, in turn, causes
the first sealing portion to move from the closed position to
the open position.

5. A method as defined in claim 2, further comprising the
step of selecting the at least one of a food and beverage to
define at least one of (i) a substantially predetermined pH to
control at least one of absorption, residence time, transport
and bioavailability of the medicament in a mammal, (ii) at
least one predetermined medicament metabolizing enzyme,
(iii) at least one predetermined medicament transporting
enzyme, (iv) at least one predetermined flavor, and (v) a
predetermined viscosity of the beverage combined with the
medicament.

6. A method as defined in claim 2, further comprising the
step of selecting the at least one of a food and beverage to
define at least one of (i) a substantially predetermined pH to
control absorption of the medicament in a target tissue of a
mammal, and (ii) to substantially coat intestinal mucosa of'a
mammal to at least one of enhance tolerance of the medica-
ment by, and reduce irritability of the medicament to, the
mammal.

7. A method as defined in claim 2, further comprising the
step of selecting the at least one of a food and beverage based
on the respective medicament to define a pH selected to
achieve a substantially predetermined rate of absorption of
the respective medicament in a mammal, a substantially pre-
determined residence time of the respective medicament in a
stomach of the mammal, and a substantial tolerance of the
respective medicament by the mammal.

8. A method as defined in claim 1, further comprising
forming the body by providing first and second flexible
sheets, and sealing at least one of the first and second flexible
sheets to the other to define the at least one first and at least
one second chambers therebetween.

9. A method as defined in claim 8, further comprising
pressing opposing portions of at least one of the first and
second sheets toward the other and, in turn, forming a plural-
ity of said at least one first chamber located on opposite sides
of'the pressed portion relative to each other, and a plurality of
said at least one second chamber located on opposite sides of
the pressed portion relative to each other, and sealing at least
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one of the pressed opposing portions to the other to, in turn,
prevent fluid communication between adjacent first chambers
and adjacent second chambers.

10. A method as defined in claim 9, further comprising
orienting the sheets substantially vertically during the press-
ing step.

11. A method as defined in claim 9, further comprising,
prior to said pressing step, evenly distributing the first sub-
stance in said at least one first chamber, and evenly distribut-
ing the second substance in said at least one second chamber.

12. A method as defined in claim 1, further comprising
removing the first penetrable and resealable portion and the
second penetrable and resealable portion from the device
after completing said filling step.

13. A method as defined in claim 12, further comprising,
prior to said removing step, preventing fluid communication
between the first penetrable and resealable portion and the at
least one first chamber and between the second penetrable
and resealable portion and the at least one second chamber.

14. A method as defined in claim 1, wherein the steps of
resealing the injection aperture in the first penetrable and
resealable portion and resealing the injection aperture in the
second penetrable and resealable portion comprises applying
radiation or energy thereto.

15. A method as defined in claim 14, wherein said resealing
steps include thermally resealing the injection aperture in the
first penetrable and resealable portion and the injection aper-
ture in the second penetrable and resealable portion by apply-
ing laser radiation or energy.

16. A method as defined in claim 9, wherein the step of
sealing at least one of the pressed opposing portions to the
other includes forming a plurality ofindividual delivery units,
each having one of said plurality of first chambers and one of
said plurality of second chambers.

17. A method as defined in claim 16, further comprising at
least one if (a) removing one of said individual delivery units
from the device; and (b) separating one of said individual
delivery units from an adjacent one of said individual delivery
units.



