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METHODS OF VENTING, SEALING, AND 
DISPENSING FROMIA MEDCAMIENT 

CONTAINER 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This is a continuation of U.S. patent application Ser. 
No. 10/285,692, filed Nov. 1, 2002, now U.S. Pat. No. 

, which claims the benefit of U.S. Provisional Appli 
cation No. 60/330,945, filed Nov. 2, 2001, and U.S. Provi 
sional Application No. 60/350,972, filed Jan. 25, 2002. These 
disclosures are each incorporated herein in their entirety by 
reference. 

FIELD OF THE INVENTION 

0002 The present invention relates to medicament dis 
pensing mechanisms for administering a predetermined dos 
age of medication. In one embodiment, the present invention 
is directed to a medicament dispensing kit or injector used for 
dispensing a gas sensitive medication (e.g., dihydroergota 
mine (DHE) and epinephrine) that limits the exposure of the 
medication to the undesirable gas thereby improving and 
maintaining the effectiveness of the medication over time. 
The present invention is also directed to methods of produc 
ing a kit that limits exposure of the medication to the unde 
sirable gas (e.g., oxygen). The present invention is further 
directed to a method of storing a medicament in an autoin 
jector for prolonged periods, and then administering the 
medicament contained therein. 

BACKGROUND OF THE INVENTION 

0003 Migraine headaches or migraines are generally 
described as recurrent severe headaches, which can be dis 
abling to the Sufferer. The duration of migraines can last up to 
seventy-two (72) hours and can be accompanied by nausea, 
Vomiting and sensitivity to light. It is generally agreed that to 
Successfully treat a migraine, concentrations of an anti-mi 
graine drug in the bloodstream must reach a therapeutic level 
within a certaintime from the onset of the migraine headache 
in order to be effective in reducing and/or eliminating the 
migraine headache. DHE is effective for the treatment of 
migraines. DHE can be administered intramuscularly, Subcu 
taneously, as a nasal spray, or by other delivery routes. 
0004 DHE (as with other medicaments), however, 
degrades when exposed to oxygen. To be effective, the dis 
Solved oxygen content needs to be maintained below at least 
2 ppm and more preferably around 0.5 ppm. At present, DHE 
is only available in ampoules for injection using a manual 
Syringe or for use in a nasal spray. The ampoules protect the 
medication from oxygen exposure while stored within the 
ampoule. The use of ampoules, however, requires the user to 
carryout a number of manipulations prior to use including 
breaking open the ampoule in order to either draw the medi 
cation into a syringe or inserting the opened ampoule into a 
nasal spray for use. Breaking the ampoule may be hazardous 
because it may produce shards of glass or particles that may 
mix with the medication and be injected or inhaled by the 
migraine sufferer. While the ampoule is open and prior to 
insertion in either the syringe or the nasal sprayer, the DHE is 
exposed to oxygen, which can lead to degradation of the 
DHE. Furthermore, DHE is often self administered by the 
migraine sufferer. Self administration occurs while the suf 
ferer may be experiencing reduced functional and concentra 
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tion abilities. As such, the Sufferer may improperly adminis 
ter the correct dosage of medication or take an over or under 
dosage of the medication. 
0005. There is a need for a safe and effective method of 
storing and administering medicaments, such as DHE, that 
protects against oxygen degradation and allows a migraine 
sufferer to self administer a predetermined dosage of medi 
cation. 

OBJECTS OF THE INVENTION 

0006. It is therefore an object of the present invention to 
provide a packaging system for medication that minimizes 
exposure to oxygen while permitting easy self administering. 
0007. It is another object of the present invention to pro 
vide a packaging system for medication that limits degrada 
tion of the medication. 
0008. It is another object of the present invention provide 
a medicament dispensing kit that provides for the stable stor 
age of a dose of an oxygen sensitive medicament (e.g., DHE 
or epinephrine). 
0009. It is another object of the present invention to pro 
vide a medicament dispensing kit that minimizes the expo 
sure of a dose of DHE to oxygen. 
0010. It is another object of the present invention to pro 
vide a medicament dispensing assembly that does not require 
the use of an ampoule to store the medication. 
0011. It is another object of the present invention to pro 
vide a single use medicament dispensing kit that enables a 
user to self administer a dose of medication. 
0012. It is yet another object of the present invention to 
provide a packaging assembly that stores a single dose of 
medication in a protective environment. 
0013. It is yet another object of the present invention to 
provide a packaging system that extends the shelf life of the 
medicament. 
0014. It is another object of the present invention to pro 
vide secondary packaging to prevent puncturing or damage to 
the oxygen barrier. 
0015. Additional objects and advantages of the invention 
are set forth, in part, in the description which follows, and, in 
part, will be apparent to one of ordinary skill in the art from 
the description and/or practice of the invention. 

SUMMARY OF THE INVENTION 

0016. In response to the foregoing challenges, applicants 
have developed an innovative medicament container, medi 
cament dispensing kit and packaging process that minimizes 
exposure of the medication to oxygen to prevent degradation 
of the medication. 
0017. The present invention is directed to a medicament 
dispensing kit for administering a predetermined dose of 
medication. It is contemplated that the medicament dispens 
ing kit may be used by an individual for self medication 
and/or treatment. It is further contemplated that the medica 
ment dispensing kit may be used by a healthcare professional 
to administer a predetermined dose of medication for a 
patient. In accordance with the present invention, each medi 
cament dispensing kit includes a predetermined dose of medi 
cation. The predetermined dose of medication may include 
DHE. The invention, however, is not limited to the use of 
DHE; rather, other oxygen sensitive medications including 
epinephrine or medications that degrade with prolonged 
exposure to oxygen or other undesirable gases are contem 
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plated for use and are considered to be within the realm of the 
present invention. It is also contemplated to use the present 
invention in connection with the storage of medications for 
the purpose of increasing shelf life. As such, it is contem 
plated that the present invention may be used in connection 
with any medicament that is stored for prolonged periods of 
time. 

0018. In accordance with the present invention, the prede 
termined dose of medication is stored in a medicament con 
tainer, which was filled in an inert gas environment, which 
may be provided in an isolator, a tunnel, through a flush of 
inert gas or a shower of inert gas. The medicament container 
includes a cartridge assembly, which receives the predeter 
mined dose of medication. The cartridge assembly may be 
formed from glass or another Suitable material. The cartridge 
assembly has at least one opening formed therein to facilitate 
filling and dispensing of the dose of medication. Each open 
ing contains at least one sealing assembly. It is contemplated 
that the sealing assemblies may be formed from a rubber or 
other material that functions as an oxygen absorbing material 
oran oxygen barrier material. It is also contemplated that one 
sealing assembly may be formed from an absorbing material 
and another sealing assembly may be formed from a barrier 
material. It is further contemplated that one or more of the 
sealing assemblies may beformed from an oxygen permeable 
material, whereby the oxygen absorbing material may with 
draw oxygen from the system through the seal. One of the 
sealing assemblies is movable within the interior portion of 
the cartridge assembly in response to activation of a dispens 
ing assembly to facilitate the dispensing of the dose of medi 
cation. This sealing assembly is positioned within the interior 
portion of the container prior to filling with the dose of medi 
cation. 

0019. Another sealing assembly is located in another 
opening in the cartridge assembly after the cartridge assem 
bly is filled with the dose of medication. This sealing assem 
bly may include a venting assembly for venting the inert gas 
from an interior of the cartridge assembly after the predeter 
mined dose of medication has been located therein. The inert 
gas is removed under vacuum pressure. It is also contem 
plated that it is not necessary to remove all of the inert gas 
within the cartridge assembly. A partial vacuum may be used 
to remove a portion of the gas. The sealing assembly moves 
from a sealing position to a dispensing position in response to 
activation of the dispensing assembly. Alternatively, the seal 
ing assembly may be placed over the neck portion of the 
cartridge assembly. The sealing assembly is punctured in 
response to actuation of the dispensing assembly and more 
particularly movement of a needle assembly. The sealing 
assembly is punctured by the needle assembly. Alternatively, 
it is contemplated to provided a diaphragm Sealing assembly, 
wherein the diaphragm is ruptured in response to increased 
pressure by the medicament in response to activation of the 
dispensing assembly. 
0020. In accordance with the present invention, the medi 
cament container may further include a dispensing element 
for administering the predetermined dose of medication from 
the medicament container in response to activation of the 
dispensing assembly. In the case of an auto-injector or a 
Syringe, the dispensing element may be a needle for injecting 
the predetermined dose of medication into the user upon 
activation of the dispensing assembly. 
0021. The kit in accordance with the present invention 
further includes a dispensing assembly adapted to receive the 
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medicament container therein. The dispensing assembly dis 
penses the predetermined dose of medication upon activation 
by a user. The dispensing assembly may be an auto-injector, 
a Syringe, a nasal sprayer, a needle free auto-injector or other 
drug delivery system. The dispensing assembly is stored in a 
sealed package. The sealed package forms an oxygen barrier 
to prevent oxygen from penetrating the dispensing assembly 
to degrade the dose of medication. In accordance with the 
present invention, the sealed package is a high barrier pouch, 
which prevents oxygen from entering the interior of the pack 
age. Preferably, the high barrier pouch is a laminated pouch 
having several layers. Furthermore, one of the layers is pref 
erably a layer of an aluminum foil. It is contemplated that the 
high barrier pouch may be located within a rigid secondary 
packaging Such as a rigid container or tube to prevent punc 
ture of the barrier pouch. It is also contemplated that the 
sealed package may be formed as a rigid container or formed 
from an oxygen barrier material Such as aluminum or a Suit 
able polymer. It is also contemplated that the sealed package 
may be a thermoformed package or a metal tube. 
0022. An inert gas is flushed through the interior compart 
ment of the sealed package when the dispensing assembly is 
placed in the package to remove the presence of any oxygen 
or undesired gas within the compartment. A gas absorbing 
material may be located in the sealed package to absorb any 
oxygen that may be outgassed from the dispensing assembly. 
It is contemplated that ascorbic acid, iron powder, borohy 
dride or mordenite/calcium oxide systems or halon gas or 
equivalent materials may be used as a gas absorbing material. 
It is also contemplated that a gas absorbing material be omit 
ted from the package. It is also contemplated that the interior 
compartment of the sealed package may be filled with an inert 
gas or air. It is further contemplated that the interior compart 
ment may be sealed under vacuum to create a vacuum within 
the sealed package. This will limit the amount of air or gas 
within the sealed package at the onset. It is contemplated that 
a certain amount of air will permeate the seal of the package 
and be absorbed by the absorbing material. The presence of 
the vacuum will increase the useful life of the gas absorbing 
material by limiting the exposure of the material to the undes 
ired gas at the onset. 
0023 The present invention is not limited to a single 
sealed package; rather, it is contemplated that the sealed 
package may include a plurality of separate sealed interior 
compartments. Each sealed compartment contains a dispens 
ing assembly having the predetermined dose of medication 
located therein. 

0024. The present invention is also directed to a method of 
packaging a predetermined dose of medication. The packag 
ing method reduces exposure of the medication to oxygen, 
which reduces degradation of the medication. The method 
includes providing a predetermined dose of medication, 
which is placed in a medicament container. The filling of the 
medicament container occurs in an environment containing 
an inert gas. The use of the inert gas (e.g., argon, nitrogen, 
CO or halon) limits oxygen exposure. During the filling 
operation, the interior compartment of the medicament con 
tainer is purged using the inert gas to eliminate the presence of 
OXygen. 

0025. The medicament container is then sealed in the inert 
gas environment, which may be provided by an isolator, a 
tunnel, through a flush of inert gas or a shower of inert gas. 
During the sealing operation, a sealing assembly is placed in 
an opening in the medicament container. The sealing assem 
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bly is located within the opening Such that it is in a venting 
position to permit the removal of any remaining gas from 
medicament container. It is also contemplated that a portion 
of the inert gas may remain within the medicament container. 
A partial vacuum may be created within the container using 
the inert gas. The inert gas is then withdrawn from the medi 
cament container by applying a vacuum to the medicament 
container. It is also contemplated that all of the inert gas, a 
portion of the inert gas, or none of the inert gas is removed 
from the medicament container. The sealing assembly is then 
seated in the opening to a sealing position, while the medica 
ment container is still Subject to the vacuum. Alternatively, 
the sealing assembly may be placed around the neck portion 
of the cartridge assembly after the inert gas purge. The sealing 
assembly may include a portion that fits within the neck 
portion and a portion that extends around the neck portion of 
the cartridge assembly. 
0026. The medicament container is then placed in a dis 
pensing assembly. The medicament container is positioned in 
the dispensing assembly Such that the user can simply activate 
the dispensing assembly to dispense the predetermined dos 
age of the medication. As discussed above, it is contemplated 
that dispensing assembly may be a syringe, an auto-injector, 
a nasal sprayer, or other Suitable means for dispensing the 
predetermined dosage. 
0027. The loaded dispensing assembly is then located in a 
package. Prior to and during the locating of the dispensing 
assembly in the package, the interior of the package may be 
flushed with an inert gas to remove any oxygen. An oxygen 
absorbing material is located within the package. The oxygen 
absorbing material may beformed on the wall of the package, 
inserted as a separate packet within the package, or provided 
as a powder within the interior of the package, formed as part 
of one of the components of the drug delivery system (e.g. a 
component of the autoinjector), located in a compartment 
within the drug delivery system, or a separate component of 
the drug delivery system. The package may be filled with an 
inert gas to prevent shrinkage of the pouch created by the 
absence of air within the pouch. As discussed above, the 
package is designed to limit exposure of the medication to 
oxygen. Furthermore, the packaging and the packaging pro 
cess are designed to limit oxygen exposure and absorb any 
oxygen that may be outgassed from the dispensing assembly 
once located in the package. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0028. The invention will be described in conjunction with 
the following drawing in which like reference numerals des 
ignate like elements and wherein: 
0029 FIG.1 is a cross sectional schematic view of a medi 
cament dispensing kit in accordance with an embodiment of 
the present invention; 
0030 FIG. 2 is a cross sectional schematic view illustrat 
ing the sealing assemblies and the container assembly for the 
medicament container; 
0031 FIG. 3 is a cross sectional schematic view illustrat 
ing the location of the sealing assemblies and the container 
assembly during the venting operation whereby the inert gas 
is vented from the interior of the container assembly: 
0032 FIG. 4 is a cross sectional schematic view illustrat 
ing the location of the sealing assemblies and the container 
assembly in the sealed position after the venting operation; 
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0033 FIG. 5 is a cross sectional view of the sealing assem 
bly for the medicament container in accordance with the 
present invention; 
0034 FIG. 6 is a cross sectional view of the medicament 
container illustrating the position of the sealing assembly in a 
storage position when the dispenser assembly is located in the 
sealed package; 
0035 FIG. 7 is a cross sectional view of the medicament 
container illustrating the position of the sealing assembly 
upon activation of the dispenser assembly by the user, 
0036 FIG. 8 is a cross sectional view of the medicament 
container illustrating the position of the sealing assembly in 
an ejection position whereby the medication is administered 
to the patient; 
0037 FIG. 9 is a cross sectional view of the medicament 
container in accordance with another embodiment of the 
present invention; 
0038 FIG. 10 is a cross sectional view of the medicament 
container of FIG. 9 located within a syringe: 
0039 FIG. 11 is a cross sectional view of the medicament 
container of FIG. 9 located in an auto-injector; 
0040 FIG. 12 is a cross sectional view of the sealing 
assembly of FIG. 9; and 
0041 FIG. 13 is a cross sectional view of a medicament 
dispensing kit having a cartrix type dispensing assembly in 
accordance with an embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

0042. A medicament dispensing kit 1 is illustrated in FIG. 
1. The kit 1 includes a sealed package 10, a medication 
dispensing assembly 20, and a medicament container 30. The 
kit 1 also includes an oxygen absorbing component 40. 
0043. The medicament container 30 will now be described 
in greater detail in connection with FIGS. 2-8. The medica 
ment container 30 includes a cartridge assembly or vial 31 
having an interior compartment for receiving a predetermined 
dose of medication. The cartridge assembly or vial 31 is 
preferably formed from glass. The present invention, how 
ever, is not limited to a cartridge assembly 31 formed from 
glass; rather, other materials that are non reactive with DHE 
or other oxygen sensitive medicaments and prevent the pas 
sage of oxygen there through are considered to be well within 
the scope of the present invention. The medicament container 
30 also includes a pair of sealing assemblies 32 and 33 for 
sealing the open end portions of the cartridge assembly 31 as 
shown in FIG. 4. The sealing assemblies 32 and 33 are pref 
erably formed from rubber. It is contemplated that the sealing 
assemblies 32 and 33 may be formed from a material (e.g., 
rubber or other suitable material) that has oxygen barrier 
capabilities (e.g., West 4405/50 or 4416/50 bromobutyl rub 
ber) or oxygen absorbing capabilities (e.g., Diakyo 777 series 
rubber or PTFE). It is further contemplated that either of the 
sealing assemblies 32 and 33 may beformed from an oxygen 
permeable material to permit the passage of oxygen from the 
interior of the medicament container 30 to the oxygen orgas 
absorbing material. It is also contemplated that the medica 
ment container 30 may be formed from an oxygen or gas 
permeable material to permit the withdrawal of oxygen or 
other undesirable gas from the interior of the medicament 
container 30 by the oxygen/gas absorbing material. 
0044. A first sealing assembly 32 is positioned in the inte 
rior compartment of the cartridge assembly 31, as shown in 
FIG. 2. The first sealing assembly 32 is adapted to frictionally 
engage the inner Surface of the cartridge assembly 31 to 
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prevent the medication from passing between the first sealing 
assembly 32 and the inner surface of the cartridge assembly 
31. The first sealing assembly 32 is adapted to be engaged by 
an actuator element of the dispensing assembly 20, as shown 
in FIG.1. Under the action of the dispensing assembly 20, the 
first sealing assembly 32 slides within the interior compart 
ment of the cartridge assembly 31 towards the second sealing 
component 33, as shown in FIGS. 6-8. The movement of the 
first sealing assembly 32 pressurizes the medication within 
the cartridge assembly 31 to dislodge the second sealing 
component 33 to permit the administering of the medication. 
The medication may be administered through a dispensing 
element 34, as shown in FIGS. 1 and 6-8. The dispensing 
element 34 includes a housing 341 that is adapted to engage a 
neck portion 311 of the cartridge assembly 31. The dispens 
ing element 34 also includes a needle assembly 342 for inject 
ing the medication directly into the bloodstream, skin tissue, 
or muscle tissue. The needle assembly 342 may be used when 
the dispensing assembly 20 is an auto-injector, a Syringe, or 
an alternative drug delivery system. The present invention, 
however, is not limited to the use of a needle assembly 342: 
rather, the aspirating element may be provided to permit 
aspiration of the medication Such that it can be dispensed 
through a nasal sprayer, needle free auto-injector, or alterna 
tive drug delivery system. 
0045. The second sealing component 33 is illustrated in 
greater detail in FIG.5. Like the first sealing assembly 32, the 
second sealing component 33 includes a body portion 331 
that is designed to frictionally engage the inner surface of the 
cartridge assembly 31 adjacent the neck portion 311. The 
second sealing component 33 further includes one or more 
venting passageways 332 formed in a portion of the exterior 
surface of the body portion 331. As described in greater detail 
below, the venting passageways 332 permit the venting of 
gases from the interior compartment of cartridge assembly 31 
during the filling operation, as shown in FIG. 3. The venting 
passageways 332 further permit the passage of medication 
there through during the medication dispensing operation, as 
shown in FIG.8. The body portion 331 of the second sealing 
component 33 includes a plurality of ribs or projections 333 
extending from an end portion, as shown in FIG. 5. The ribs 
333 are radially spaced around the perimeter of the second 
sealing component 33. During the dispensing operation, the 
second sealing component 33 moves from the position illus 
trated in FIG. 6 to the position illustrated in FIG.8 whereby 
the ribs 333 of the second sealing component 33 contact an 
interior Surface of the housing 341. The venting passageways 
332 permit the passage of medication into the housing 341. 
The medication then travels through the space between the 
ribs 333 and interior surface of the housing 341 to the needle 
assembly 342. The space between the ribs 333 and interior 
Surface of the housing 341 ensures a liquid communication 
path between the cartridge assembly 31 and the needle assem 
bly. This space may also control the size of medication par 
ticles traveling through the needle assembly 342 to prevent 
clogging of the needle assembly 342. 
0046. The medicament container 30 is adapted to be 
received within a dispensing assembly 20. In accordance with 
one embodiment of the present invention, the dispensing 
assembly 20 is an auto-injector, as shown in FIG. 1. It is 
contemplated that the medicament container 30 may be used 
in a wide variety of single use auto-injectors as disclosed, for 
example but not limited to, in U.S. Pat. No. 4,031,893 to 
Kaplanet al., U.S. Pat. No. 5.295,965 to Wilmot et al., U.S. 
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Pat. No. 5,102,393 to Sarnoff et al., and U.S. Pat. No. 5,092, 
843 to Monroe et al. The disclosures of each of these patents 
are specifically incorporated herein by reference. It is also 
contemplated that the medicament container 30 may be used 
in a multi-use auto-injector as disclosed, for example in, U.S. 
Pat. No. 5,085,642 to Sarnoff et al. The disclosure of this 
patent is specifically incorporated herein by reference. The 
present invention, however, is not limited to an auto-injector; 
rather other dispensing assemblies including but not limited 
to prefilled Syringes, nasal sprayers, needle free auto-injec 
tors and other medication administering devices are consid 
ered to be well within the scope of the present invention. 
0047. The auto-injector 20 illustrated in FIG. 1 includes a 
housing 21. The medicament container 30 is located within 
the housing 21. The auto-injector 20 further includes an oper 
ating assembly 22 located within the housing 21. The oper 
ating assembly 22 includes an actuator arm 221, which is 
adapted to engage the first sealing assembly 32. Upon actua 
tion of the operating assembly 22, the biased actuator arm 221 
moves the first sealing assembly 32 from the storage position 
illustrated in FIG. 6 through the dispensing position illus 
trated in FIG. 7 to the position illustrated in FIG. 8. The 
pressure within the interior compartment of the cartridge 
assembly 31 causes the second sealing component 33 to move 
to an extended position, as shown in FIG. 8, such that the dose 
of medication can be dispensed through the dispensing ele 
ment 34. 

0048. The dispensing assembly 20 and the medicament 
container 30 are packaged in a sealed package 10. The sealed 
barrier package 10 prevents oxygen from entering the interior 
of the package 11 through the package walls 12. The package 
walls 12 are preferably formed as a laminate containing more 
than one layer. For example, each wall 12 of the package 10 
preferably includes a layer of aluminum foil. The wall 12 may 
beformed with three laminate layers including polyethylene 
terephthalate (PET), aluminum foil and polyethylene (PE). 
Alternatively, the wall 12 may be formed with five laminate 
layers including biaxial nylon, polyvinyl dichloride (PVDC), 
low density polyethylene (LDPE), aluminum foil, another 
layer of LDPE and linear, low density polyethylene (LL 
DPE). The present invention is not limited to the above 
described laminated layers. Various combinations of these 
materials are possible and are contemplated to be within the 
Scope of the present invention provided these combinations 
provide a barrier to oxygen penetration. The laminated walls 
12 form a package 10 having an interior compartment 11. The 
above-described dispensing assembly 20 containing the 
medicament container 30 are located within the compartment 
11 prior to sealing the package 10. The package 10 can be 
sealed by any Suitable means that would prevent the passage 
of oxygen into the interior compartment 11. To protect the 
package 10 from inadvertent rupture, the package 10 may be 
located in a rigid secondary package 90. It is also contem 
plated that the package 10 may be formed as a rigid container 
(such as for example a can) using aluminum or other Suitable 
oxygen barrier materials. It is further contemplated that the 
package 10 may be thermoformed or formed as a rigid tube. 
0049. To absorb any oxygen that may be present in the 
interior compartment 11, that may infiltrate the package 10 at 
the seal between, for example, the laminate layers or that may 
be out gassed from the dispensing assembly 20, an oxygen 
absorbing material 40 is located within the interior compart 
ment. Ascorbic acid, iron powder, borohydride or mordenite/ 
calcium oxide systems, or halon gas are all suitable oxygen 
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absorbing materials. The oxygen absorbing material may be 
applied to the interior wall of the walls 12. A package 40 of the 
material may be located within the package 10, as shown in 
FIG. 10. Alternatively, the material may be placed in powder 
form within the compartment 11. The oxygen absorbing 
material may take the form of a self adhesive patch or disc 80 
sewed to an inner wall of the package 10. It is also contem 
plated that one or more of the components of the dispensing 
assembly 20 may beformed from the oxygen absorbing mate 
rial. It is also contemplated, but not preferred, that the interior 
compartment 11 may be evacuated of all gas so that a gas 
absorbing component is unnecessary. 
0050 Packaging the dispensing assembly 20 into a high 
barrier laminate package 10 preferable incorporating alumi 
num foil with an oxygen absorber and preferably an inert gas 
flush will provide a very good oxygen barrier to prevent 
ingress of oxygen into the pouch. The oxygen absorber will 
absorb any oxygen that maybe present in the pouch, in the 
dispensing assembly 20 and the medicament container 30, 
dissolved oxygen that may outgas from the assembly 20 and 
the container 30 and in particular the sealing assemblies 32 
and 33. The absorber 40 will act as an oxygen sink to draw any 
extraneous oxygen out of the container 30. It is contemplated 
that a sufficient amount of the oxygen absorber will be pro 
vided to absorb any oxygen that permeates in through the 
seals in the package 10 over the expected lifetime of the 
product. 
0051 A variation of the medicament container 30 will be 
described in connection with FIG. 9. The medicament con 
tainer 300 includes a cartridge assembly 31, as discussed 
above. A first sealing assembly 32 is located within the inte 
rior of the cartridge assembly 31. The sealing assembly 31 is 
adapted to engaged by the actuator assembly 51 of a syringe 
50, as shown in FIG. 10, or the actuator assembly 61 of the 
auto-injector 60, as shown in FIG. 11. The medicament con 
tainer 300 does not include a second assembly 33 that is 
received in an opening of the cartridge assembly 31. Instead, 
a sealing assembly 310 is provided. The sealing assembly 310 
includes an inner sealing member 320, which is formed from 
a rubber material, as described above. As shown in FIG. 12, 
the sealing assembly 310 further includes an outer sealing 
member 330 formed as a metal cap assembly. The outer 
sealing member has a hole formed therein to permit the pas 
sage of the needle assembly 521 or 621 therethrough. A foil 
layer 331 may be provided to cover the hole prior to passage 
of the needle assembly 521 or 621 therethrough to prevent the 
passage of oxygen into the inner compartment 11. It is con 
templated that the foil layer 331 may be positioned on the 
outer surface of the outer sealing member 330 or between the 
outer sealing member 330 and the inner sealing member 320. 
The outer sealing member is adapted to be crimped, screw fit 
or compression fit onto the neck portion of the cartridge 
assembly 31. The outer sealing member 330 provides an axial 
seal. The inner sealing member 320 provides an inner radial 
seal in the opening in the neckportion of the cartridge assem 
bly 31. The second sealing assembly 310 is adapted to engage 
the outer surface and the inner surface of the neckportion of 
the cartridge assembly 31, as shown in FIG. 9. The outer 
sealing member 330 may be formed as a foil sheet that is 
laminated onto the top surface of the inner sealing member 
320. The foil may be pierceable by the needle or an end of the 
actuator assembly. The foil is not intended to contact the 
medication. It is also contemplated that a reducing die could 
be used to push the sealing assembly into the cartridge assem 
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bly 31 without the use of vacuum pressure. It is also contem 
plated that a foil layer may be provided on the surface of the 
plunger 32. 
0.052 A dispensing element 52 is adapted to engage the 
outer surface of the cartridge assembly 31 such that the seal 
ing assembly 310 is sandwiched there between, as shown in 
FIG. 10. During operation, the actuator assembly 51 moves 
the first sealing assembly 32 within the interior compartment 
of the cartridge assembly 31. The pressure supplied by the 
user causes the needle assembly 521 to move towards the 
sealing assembly 310. In response, the sealing assembly 310 
contacts an end portion of a needle assembly 521 in the 
dispensing element 52, which causes the needle assembly 521 
to penetrate the inner sealing member 320. The dose of medi 
cation then passes through the needle assembly 521. For a 
Syringe type dispensing element, the needle assembly 521 
punctures the seal before the actuator assembly 51 is 
depressed. For a cartrix type dispensing assembly illustrated 
in FIG. 13, the diaphragm 600 expands and is ruptured after 
the actuator assembly has been actuated. 
0053. It is also contemplated that the present invention 
may be used in connection with a Hypak.R. syringe. With this 
arrangement, the needle assembly 342 is bonded or attached 
directly to the end of the cartridge assembly. The needle 
assembly 342 is located within a hole within the cartridge 
assembly, which preferably formed from glass. As such, the 
housing 341 can be eliminated. Furthermore, only one sealing 
assembly in contact with the medicament is necessary. An 
additional seal may be provided around the outer periphery of 
the needle assembly. 
0054. A dispensing element 62 is adapted to engage the 
outer surface of the cartridge assembly 31 such that the seal 
ing assembly 310 is sandwiched there between, as shown in 
FIG. 11. During operation, the actuator assembly 61 moves 
the first sealing assembly 32 within the interior compartment 
of the cartridge assembly 31. In response, the cartridge 
assembly 31 and the sealing assembly 310 move within the 
dispensing assembly 60 in the direction of the needle assem 
bly 621 in the dispensing element 62. After injection of the 
needle assembly 621 into the user, the end portion of the 
needle assembly 621 located within the dispensing assembly 
60 penetrates the sealing assembly 310 such that the medica 
tion is then transmitted through the needle assembly 621 into 
the user. The operation of the needle assembly 621 penetrat 
ing a sealing assembly 310 is described in greater detail in 
U.S. Pat. No. 6,210,369 to Wilmot et al., the disclosure of 
which is hereby specifically incorporated herein by reference. 
The dose of medication then passes through the needle 
assembly 621. It is preferably that the inner sealing assembly 
320 extend into the neckportion of the cartridge assembly 31 
to provide a radial seal and increased protection against oxy 
gen penetration. It, however, is contemplated that the size the 
inner sealing member 320 that projects into the opening of the 
neck portion may be reduced or eliminated, as shown for 
example in FIG. 9. This, however, may result in increased 
oxygen penetration. 
0055. The packaging process will now be described. The 
packaging method reduces exposure of the medication to 
oxygen. Thus, reducing degradation of the medication. The 
method includes providing a predetermined dose of medica 
tion, which is placed in a medicament container 30. The 
filling of the medicament container 30 occurs in an environ 
ment containing an inert gas. The inert gas may be located in 
an isolator, a tube or tunnel containing a flush of inert gas or 
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a shower of inert gas. The use of the inert gas (e.g., argon or 
nitrogen), which is heavier than oxygen, reduces oxygen 
exposure. During the filling operation, the interior compart 
ment of the cartridge assembly 31 is purged using the inert gas 
to eliminate the presence of oxygen. It is also contemplated 
that the cartridge assembly 31 may be filled from either open 
end 

0056. The cartridge assembly 31 is then sealed in the inert 
gas environment. During the sealing operation, the sealing 
assembly 33 is placed in an opening in the cartridge assembly 
31, as shown in FIG. 3. The sealing assembly 33 is located 
within the opening such that it is in a venting position to 
permit the removal of any remaining gas from the interior 
compartment of the cartridge assembly 31. The inert gas is 
then withdrawn from the cartridge assembly 31 by applying a 
vacuum. It is not necessary to remove all of the inert gas. The 
sealing assembly 33 is then seated in the opening to a sealing 
position by the application of pressure to the sealing assembly 
33 while the medicament container 30 is still subject to the 
vacuum. It is also contemplated that a reducing die could be 
used to push the sealing assembly into the cartridge assembly 
31 without the use of vacuum pressure. The venting operation 
is not performed when the sealing assembly 310 is used. 
0057 The medicament container 30 is then placed in a 
dispensing assembly 20. The medicament container 30 is 
positioned in the dispensing assembly 20 Such that the user 
can simply activate the operating assembly 22 of dispensing 
assembly 20, as shown for example in FIG. 1, to dispense the 
predetermined dosage of the medication. As discussed above, 
it is contemplated that dispensing assembly 20 may be a 
Syringe, as shown in FIG. 10, an auto-injector, as shown in 
FIGS. 1 and 11, a nasal sprayer or other suitable means for 
dispensing the predetermined dosage. It is also contemplated 
that the dispensing assembly 20 may be more tightly sealed to 
prevent the passage of oxygen or gas if the gas absorbing 
material is located within the assembly 20. 
0058. In one embodiment, the gas absorbing material 40 is 
a separate member that is stored within a space within the 
autoinjector housing 21, and in gaseous communication with 
the medicament cartridge assembly. In Such embodiment, it 
may be desirable (though not required) to manufacture com 
ponents of the dispensing assembly 20 itself substantially 
impervious to air to shield the gas absorbing material 40 from 
air. In this embodiment, the outer package 12 can be dis 
pensed with. 
0059. The loaded dispensing assembly 20 is then located 
in a package 10. Prior to and during the locating of the 
dispensing assembly 20 in the package 10, the interior of the 
package 10 is flushed with an inert gas to remove any oxygen. 
It is not necessary to perform this operation, but it is prefer 
able because it reduces the stress on the oxygen absorbing 
material thereby permitting the material to Withdraw more 
oxygen from the components. An oxygen absorbing material 
40 is located within the package 10. The oxygen absorbing 
material 40 may be formed on the wall of the package, 
inserted as a separate packet, as shown in FIG. 1 within the 
package or powder within the interior of the package or as part 
of the dispensing assembly 20. As discussed above, the pack 
age 10 is designed to limit exposure of the medication to 
oxygen. Furthermore, the packaging 10 and the packaging 
process are designed to limit oxygen exposure and absorb any 
oxygen that may be outgassed from the dispensing assembly 
20 once located in the package 10. The containers 11 are filled 
in an argon or inert gas environment, may be inspected and 
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packaged in air as quickly as possible to minimize the expo 
Sure of the medicament to oxygen or other undesired gases. 
The inert gas environment may be provided by means of an 
isolator, a tunnel, through a flush of inert gas or a shower of 
inert gas 
0060. The above described medicament container, kit and 
packaging process simplify the use of DHE and other oxygen 
sensitive medications, while improving the stability of DHE. 
Furthermore, the dispensing assembly 20 provides for stan 
dard easier use allowing immediate easy use by the patient 
without significant manipulation or assembly. The dispensing 
assembly 20 will be user friendly, more convenient & provide 
better dosing accuracy over an ampoule based system. This is 
particularly important for the migraine application during 
patient self-injection when patient's functional and concen 
tration abilities are reduced, their vision maybe impaired & 
they maybe feeling nausea. It will be apparent to those skilled 
in the art that various modifications and variations may be 
made without departing from the scope of the present inven 
tion. Although the present invention has been described in 
connection with the treatment of migraines using DHE, it is 
contemplated that various medications including epinephrine 
may be employed while practicing the present invention. 
Furthermore, a single package 10 has been described. It is 
contemplated, however, that each package 10 may include a 
plurality of interior compartments 11 that may be separately 
opened. Each compartment may contain a dispensing assem 
bly 20 and a medicament container 30. Alternatively, one 
compartment may contain a dispensing assembly and a medi 
cament container, while the remaining compartments contain 
additional doses of medication in medicament containers 30 
that are loaded into the dispensing assembly by the patient or 
healthcare provider when opened. Thus, it is intended that the 
present invention covers the modifications and variations of 
the invention, provided they come within the scope of the 
appended claims and their equivalents. 
We claim: 
1. A method of storing and dispensing a dose of medica 

tion, the method comprising: 
filling a medicament container with a dose of medication; 
positioning a sealing assembly in an open end of the medi 

cament container at a first position to allow any gases 
from the medicament container to vent through a pas 
sageway in the sealing assembly to outside the medica 
ment container, 

positioning the sealing assembly at a second position in the 
open end of the medicament containerto Seal the dose of 
medication in the medicament container, 

placing the medicament container in a dispensing assem 
bly; and 

positioning the sealing assembly at the first position to 
allow the dose of medication to pass through the pas 
sageway to the dispensing assembly during a dispensing 
operation. 

2. The method of claim 1 wherein prior to filling the medi 
cament container with a dose of medication, the method 
further comprises purging the medicament container with an 
inert gas. 

3. The method of claim 1 wherein placing the medicament 
container in a dispensing assembly comprises placing the 
medicament container in a syringe, an automatic injector, or 
a nasal sprayer. 

4. The method of claim 1 wherein prior to positioning the 
sealing assembly at the second position, the method further 
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comprises applying a vacuum to the medicament container 
while the sealing assembly is at the first position to withdraw 
any gases from the medicament container. 

5. The method of claim 1 further comprising placing a gas 
absorbing material in the dispensing assembly. 

6. The method of claim 1 wherein after placing the medi 
cament container in a dispensing assembly and prior to posi 
tioning the sealing assembly at the first position, the method 
further comprises: 

placing the dispensing assembly in a package; and 
sealing the package to limit exposure of the dispensing 

assembly to oxygen. 
7. The method of claim 6 wherein sealing the package 

comprises sealing the package under vacuum to create a 
vacuum within the sealed package to limit exposure of the 
dispensing assembly to oxygen. 

8. The method of claim 6 wherein prior to placing the 
dispensing assembly in a package, the method further com 
prises flushing the package with an inert gas. 

9. The method of claim 6 wherein prior to sealing the 
package, the method further comprises inserting or attaching 
an oxygen absorbing material in the package. 

10. A method of storing and dispensing a dose of medica 
tion, the method comprising: 

filling a medicament container with a dose of medication; 
venting any gases present in the medicament container via 

a passageway formed in a sealing assembly positioned in 
an open end of the medicament container, 

sealing the dose of medication in the medicament container 
with the sealing assembly: 

placing the medicament container in a dispensing assem 
bly; and 

passing the dose of medication from the medicament con 
tainer into the dispensing assembly via the passageway 
formed in the sealing assembly. 

11. The method of claim 10 wherein filling a medicament 
container comprises filling a medicament container having a 
neck portion with a dose of medication. 

12. The method of claim 11 wherein Venting any gases 
comprises venting any gases present in the medicament con 
tainer via a passageway formed in a sealing assembly inserted 
into an open end of the neck portion of the medicament 
container. 

13. The method of claim 10 wherein prior to passing the 
dose of medication, the method further comprises creating a 
pressure in the medicament container to move the sealing 
assembly to a dispensing position. 

14. The method of claim 10 wherein passing the dose of 
medication comprises creating a pressure to force the dose of 
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medication from the medicament container into the dispens 
ing assembly via the passageway formed in the sealing 
assembly. 

15. A method of storing and dispensing a dose of medica 
tion, the method comprising: 

filling a medicament container with a dose of medication; 
forming a sealing assembly having a first end and a second 

end, the second end having a plurality of ribs or projec 
tions extending therefrom; 

positioning the sealing assembly in an open end of the 
medicament container to allow gases to vent from the 
medicament container, 

positioning the sealing assembly in the open end of the 
medicament container to seal the dose of medication in 
the medicament container, 

placing the medicament container in a dispensing assem 
bly; and 

positioning the sealing assembly in the open end of the 
medicament container Such that the ribs or projections 
contact an interior Surface of the dispensing assembly to 
allow the dose of medication to flow out from the con 
tainer into the dispensing assembly through a space cre 
ated between the ribs or projections and the interior 
Surface of the dispensing assembly. 

16. The method of claim 15 wherein the respective posi 
tions to allow gases to vent from the medicament container 
and to allow the dose of medication to flow out from the 
container are the same position. 

17. The method of claim 15 wherein forming a sealing 
assembly further comprises forming a sealing assembly hav 
ing an exterior Surface between the first and second ends, the 
exterior Surface having a passageway formed therein extend 
ing from the first end toward the second end, the passageway 
operable to vent there through gases from the container dur 
ing a container filling operation and operable to pass there 
through the dose of medication from the container during a 
medication dispensing operation. 

18. The method of claim 15 further comprising creating a 
pressure to position the sealing assembly such that the ribs or 
projections contact an interior Surface of the dispensing 
assembly 

19. The method of claim 15 further comprising creating a 
pressure to force the dose of medication to flow out from the 
container. 

20. The method of claim 15 wherein positioning the sealing 
assembly in an open end of the medicament container com 
prises frictionally engaging an inner Surface of the medica 
ment container with the sealing assembly. 
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