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(57) ABSTRACT

An apparatus includes a housing, a medicament container,
and a movable assembly. The movable assembly includes a
first movable member and a second movable member. The
second movable member is configured to move relative to
the first movable member to move the movable assembly
from a first configuration to a second configuration. A distal
end portion of the second movable member is configured to
move a plunger disposed within the medicament container in
a distal direction when the movable assembly is moved to
the second configuration. The movable assembly is config-
ured to move between a first position and a second position
to move the medicament container within the housing
between a first container position and a second container
position.
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DEVICES AND METHODS FOR
DELIVERING MEDICAMENTS FROM A
MULTI-CHAMBER CONTAINER

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of U.S. patent
application Ser. No. 14/927.668, entitled “Devices and
Methods for Delivering Medicaments from a Multi-Cham-
ber Container,” filed Oct. 30, 2015, which is a continuation
of U.S. patent application Ser. No. 13/357,936, entitled
“Devices and Methods for Delivering Medicaments from a
Multi-Chamber Container,” filed Jan. 25, 2012, which
claims priority to U.S. Provisional Application Ser. No.
61/436,301, entitled “Devices and Methods for Delivering
Lyophilized Medicaments,” filed Jan. 26, 2011, each of
which is incorporated herein by reference in its entirety.

BACKGROUND

[0002] The embodiments described herein relate generally
to an injector, and more particularly to a medicament deliv-
ery device for mixing a medicament and delivering the
medicament into a body of a patient.

[0003] Exposure to certain substances, such as, for
example, peanuts, shellfish, bee venom, certain drugs, tox-
ins, and the like, can cause allergic reactions in some
individuals. Such allergic reactions can, at times, lead to
anaphylactic shock, which can cause a sharp drop in blood
pressure, hives, and/or severe airway constriction. Accord-
ingly, responding rapidly to mitigate the effects from such
exposures can prevent injury and/or death. For example, in
certain situations, an injection of epinephrine (i.e., adrena-
line) can provide substantial and/or complete relief from the
allergic reaction. In other situations, for example, an injec-
tion of an antidote to a toxin can greatly reduce and/or
eliminate the harm potentially caused by the exposure.
Similarly, an injection of glucagon can reduce and/or elimi-
nate the harm potentially caused by reduced blood glucose
levels in individuals who suffer from diabetes.

[0004] Because emergency medical facilities are not
always available when an individual is suffering from a
medical condition, some individuals carry an auto-injector
to rapidly self-administer a medicament in response to such
medical conditions. Some known auto-injectors include a
vial containing a liquid medicament and a spring loaded
needle to automatically penetrate the user’s skin and inject
the medicament. The storage of certain medicaments in a
liquid form, however, can result in a shorter shelf life and/or
an unstable medicament. Accordingly, some known auto-
injectors include a vial containing a first medicament that is
separated from a second medicament. Such auto-injectors
are often referred to as “wet/dry” auto-injectors, because one
medicament is often a liquid (e.g., water or another diluent)
and the other medicament can be substantially solid or dry
(e.g., glucagon powder). In use, the first medicament and the
second medicament must be mixed prior to injection.
[0005] Some known wet/dry injectors, however, require
that the user manually actuate a mixing mechanism prior to
injection (e.g., by twisting a portion of the device to com-
plete the mixing step). Such configurations can, however,
result in incomplete mixing and/or an injection occurring
without mixing. In addition, the operation of some known
wet/dry delivery systems includes manually inserting the
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needle into the skin prior to activation and subsequent
medicament delivery. The operation of such configurations
may also include separately attaching a needle to prepare the
device for injection, resulting in a delay in delivery of the
medicament. Moreover, such configurations can be compli-
cated, making them difficult for a user to operate during an
emergency situation or by an individual without medical
training.

[0006] Some known wet/dry injectors employ a single
mechanism to automatically mix and inject the medicaments
contained therein. Because the mixing operation is not
independent from the injection operation in such configu-
rations, however, the medicament can be injected prior to the
completion of the mixing operation and/or prior to the
injector being properly positioned for the injection opera-
tion.

[0007] Thus, a need exists for an improved auto-injector
that can separately store two or more medicaments and that
can mix and inject the medicaments in distinct operations. A
need also exists for improved methods of filling medicament
containers used in such devices.

SUMMARY

[0008] Medicament delivery devices for mixing a medi-
cament and delivering the medicament are described herein.
In some embodiments, an apparatus includes a housing, a
medicament container, and a movable assembly. The mov-
able assembly includes a first movable member and a second
movable member. The second movable member is config-
ured to move relative to the first movable member to move
the movable assembly from a first configuration to a second
configuration. A distal end portion of the second movable
member is configured to move a plunger disposed within the
medicament container in a distal direction when the movable
assembly is moved to the second configuration. The mov-
able assembly is configured to move between a first position
and a second position to move the medicament container
within the housing between a first container position and a
second container position.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIGS. 1-4 are schematic illustrations of a medica-
ment delivery device according to an embodiment, in a first,
second, third, and fourth configuration, respectively.
[0010] FIGS. 5-7 are schematic illustrations of a medica-
ment delivery device according to an embodiment, in a first,
second, and third configuration, respectively.

[0011] FIGS. 8-10 are schematic illustrations of a medi-
cament delivery device according to an embodiment, in a
first, second, and third configuration, respectively.

[0012] FIGS. 11-13 are schematic illustrations of a medi-
cament delivery device according to an embodiment, in a
first, second, and third configuration, respectively.

[0013] FIGS. 14-17 are schematic illustrations of a medi-
cament delivery device according to an embodiment, in a
first, second, third, and fourth configuration, respectively.
[0014] FIGS. 18 and 19 are perspective views of a medical
injector according to an embodiment, in a first configuration.
[0015] FIG. 20 is a rear view of the medical injector
illustrated in FIG. 18 with a cover removed.

[0016] FIG. 21 is a front view of the medical injector
illustrated in FIG. 18 with the cover removed.
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[0017] FIG. 22 is a rear view of a portion of the medical
injector illustrated in FIG. 18.

[0018] FIG. 23 is a bottom perspective view of a housing
of the medical injector illustrated in FIG. 18.

[0019] FIG. 24 is a front perspective view of a first portion
of the housing of the medical injector illustrated in FIG. 18.
[0020] FIG. 25 is a rear perspective view of the first
portion of the housing of the medical injector illustrated in
FIG. 24.

[0021] FIG. 26 is a front perspective view of a second
portion of the housing of the medical injector illustrated in
FIG. 18.

[0022] FIG. 27 is a rear perspective view of the second
portion of the housing of the medical injector illustrated in
FIG. 26.

[0023] FIG. 28 is a front view of a medicament delivery
mechanism of the medical injector illustrated in FIG. 18.
[0024] FIG. 29 is a rear view of a medicament delivery
mechanism of the medical injector illustrated in FIG. 18.
[0025] FIG. 30 is an enlarged front view of a portion of the
medicament delivery mechanism of the medical injector
illustrated in FIG. 29.

[0026] FIG. 31 is an enlarged rear view of a portion of the
medicament delivery mechanism of the medical injector
illustrated in FIG. 29.

[0027] FIG. 32 is a top view of a portion of the medical
injector illustrated in FIG. 18.

[0028] FIG. 33 is an exploded view of a medicament
container of the medical injector illustrated in FIG. 18.
[0029] FIG. 34 is a front view of the medicament container
shown in FIG. 33.

[0030] FIGS. 35-38 illustrate an elastomeric member
included in the medicament container of FIG. 33.

[0031] FIGS. 39-42 illustrate an elastomeric member
included in the medicament container of FIG. 33.

[0032] FIGS. 43 and 44 are perspective views of a carrier
included in the medical injector illustrated in FIG. 18.
[0033] FIG. 45 is a perspective view of a movable assem-
bly of the medical injector illustrated in FIG. 18.

[0034] FIGS. 46-48 illustrate a first movable member
included in the movable assembly illustrated in FIG. 45.
[0035] FIG. 49 illustrates a second movable member
included in the movable assembly illustrated in FIG. 45.
[0036] FIG. 50 is a perspective view of a transfer member
included in the medical injector illustrated in FIG. 18.
[0037] FIG. 51 is a rear view of an electronic circuit
system of the medical injector illustrated in FIG. 18.
[0038] FIG. 52 is a front view of a portion of the electronic
circuit system of the medical injector illustrated in FIG. 51.
[0039] FIG. 53 is a perspective view of a portion of an
electronic circuit system of the medical injector illustrated in
FIG. 18, in a first configuration.

[0040] FIGS. 54-56 are front views of a portion of the
electronic circuit system of the medical injector labeled as
Region Z in FIG. 53 in a first configuration, a second
configuration and a third configuration, respectively.
[0041] FIGS. 57 and 58 are perspective views of a cover
of the medical injector illustrated in FIG. 18.

[0042] FIG. 59 is a perspective view of a safety lock of the
medical injector illustrated in FIG. 18.

[0043] FIG. 60 is a front view of the safety lock of the
medical injector illustrated in FIG. 59.

[0044] FIG. 61 is a bottom view of the safety lock of the
medical injector illustrated in FIG. 59.
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[0045] FIG. 62 is a cross-sectional view of the safety lock
of the medical injector illustrated in FIG. 59.

[0046] FIG. 63 is a perspective view of a needle sheath of
the safety lock of the medical injector illustrated in FIG. 59.
[0047] FIG. 64 is a perspective view of a mixing actuator
included in the system actuator assembly of the medical
injector illustrated in FIG. 18.

[0048] FIG. 65 is a perspective view of a base included in
a system actuator assembly of the medical injector illus-
trated in FIG. 18.

[0049] FIG. 66 is a front view of the base included in the
medical injector illustrated in FIG. 65.

[0050] FIG. 67 is a back view of the medical injector
illustrated in FIG. 18 in a second configuration.

[0051] FIG. 68 is a front cross-sectional view of the
medical injector illustrated in FIG. 18 in the second con-
figuration.

[0052] FIG. 69 is a front view of a portion of the medical
injector of FIG. 18 just prior to transitioning to a third
configuration (i.e., the mixing configuration).

[0053] FIG. 70 is a top perspective view of the medical
injector illustrated in FIG. 18 in the third configuration.
[0054] FIG. 71 is a front cross-sectional view of the
medical injector illustrated in FIG. 18 in the third configu-
ration.

[0055] FIG. 72 is an enlarged view of a portion of the front
cross-section illustrated in FIG. 71.

[0056] FIG. 73 is a front cross-sectional view of the
medical injector illustrated in FIG. 18 in a fourth configu-
ration (i.e., the needle insertion configuration).

[0057] FIG. 74 is an enlarged view of a portion of the
cross-section illustrated in FIG. 73.

[0058] FIG. 75 is a front cross-sectional view of the
medical injector illustrated in FI1G. 18 in a fifth configuration
(i.e., the injection configuration).

[0059] FIG. 76 is a front cross-sectional view of the
medical injector illustrated in FIG. 18 in a sixth configura-
tion (i.e., the retraction configuration).

[0060] FIG. 77 is a front perspective view of a medical
injector according to an embodiment, in a first configuration.
[0061] FIG. 78 is a side view of the medical injector
illustrated in FIG. 77.

[0062] FIG. 79 is a cross-sectional view taken along line
X1-X1 of the medical injector illustrated in FIG. 78.
[0063] FIG. 80 is a front perspective view of the medical
injector illustrated in FIG. 77 in a second configuration.
[0064] FIG. 81 is a rear view of the medical injector
illustrated in FIG. 77 in the second configuration.

[0065] FIG. 82 is a front view of a portion of the medical
injector illustrated in FIG. 77 in the second configuration.
[0066] FIG. 83 is a front view of a medicament container
assembly of the medical injector illustrated in FIG. 77.
[0067] FIG. 84 is a side view of a portion of the medica-
ment container assembly illustrated in FIG. 83.

[0068] FIG. 85 is a perspective view of a portion of the
medicament container assembly illustrated in FIG. 83.
[0069] FIG. 86 is a front perspective view of a portion of
the medical injector illustrated in FIG. 77.

[0070] FIG. 87 is a perspective exploded view of a portion
of the movable assembly and the system actuator assembly
illustrated in FIG. 86.

[0071] FIG. 88 is a cross-sectional view of a portion of the
movable assembly illustrated in FIG. 86.
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[0072] FIG. 89 is a cross-sectional view of a portion of the
movable assembly illustrated in FIG. 86.

[0073] FIG. 90 is a front view of medicament delivery
mechanism included in the medical injector illustrated in
FIG. 77.

[0074] FIG. 91 is front perspective view of a portion of the
medical delivery mechanism illustrated in FIG. 90.

[0075] FIG. 92 is rear perspective view of the portion of
the medical delivery mechanism illustrated in FIG. 90.
[0076] FIG. 93 is a side view of the portion of the
medicament delivery mechanism illustrated in FIG. 90.
[0077] FIG. 94 is a perspective view of the transfer
member illustrated in FIG. 90.

[0078] FIG. 95 is a perspective view of a portion of the
medical injector of FIG. 77 illustrating a retraction member.
[0079] FIG. 96 is a perspective view of a portion of an
electronic assembly of the medical injector illustrated in
FIG. 77.

[0080] FIG. 97 is a rear perspective view of a portion of
the electronic assembly of the injector shown in FIG. 77.
[0081] FIG. 98 is a rear perspective view of a portion of
the electronic assembly and the base included in the medical
injector illustrated in FIG. 77.

[0082] FIG. 99 is a rear exploded view of a portion of the
electronic assembly, the base, and the safety lock included in
the medical injector illustrated in FIG. 77.

[0083] FIGS. 100-105 are cross-sectional views illustrat-
ing the operation of a medical injector according to an
embodiment.

[0084] FIGS. 106-111 are cross-sectional views illustrat-
ing the operation of a medical injector according to an
embodiment.

[0085] FIGS. 112-117 are cross-sectional views illustrat-
ing the operation of a medical injector according to an
embodiment.

[0086] FIG. 118 is a front view of a portion of a medical
injector in a first configuration, according to an embodiment.
[0087] FIG. 119 is a front cross-sectional view of the
portion of the medical injector illustrated in FIG. 118 in the
first configuration.

[0088] FIG. 120 is a front cross-sectional view of a portion
of the medical injector illustrated in FIG. 118 in a second
configuration.

[0089] FIG. 121 is an exploded perspective view of a
portion of the medical injector illustrated in FIG. 118.
[0090] FIG. 122 is a top view of the medical injector
illustrated in FIG. 118.

[0091] FIG. 123 is a bottom view of the medical injector
illustrated in FIG. 118.

[0092] FIG. 124 is a cross-sectional view of the medical
injector illustrated in FIG. 118.

[0093] FIG. 125 is a cross-sectional view of the medical
injector illustrated in FIG. 124 taken along the line W1-W1
in FIG. 124.

[0094] FIGS. 126-130 are cross-sectional views illustrat-
ing the operation of the medical injector illustrated in FIG.
118.

[0095] FIG. 131 is a top view of the medical injector
illustrated in FIG. 118.

[0096] FIG. 132 is a cross-sectional view of the medical
injector illustrated in FIG. 131 taken along the line W2-W2.
[0097] FIG. 133 is a perspective view of the medical
injector illustrated in FIG. 118 in the first configuration.
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[0098] FIG. 134 is a flow chart illustrating a method of
filling a medicament container according to an embodiment.
[0099] FIGS. 135-142 are schematic illustrations of an
embodiment of a filling assembly operating according to the
method illustrated in FIG. 134.

[0100] FIG. 143 is a flow chart illustrating a method of
filling a medicament container according to an embodiment.
[0101] FIGS. 144-150 are schematic illustrations of an
embodiment of a filling assembly operating according to the
method illustrated in FIG. 143.

[0102] FIG. 151 is a system block diagram of a filling
system according to an embodiment.

DETAILED DESCRIPTION

[0103] Medicament delivery devices for mixing and/or
delivering a medicament are described herein. In some
embodiments, an apparatus includes a housing, a medica-
ment container, and a movable assembly. The movable
assembly includes a first movable member and a second
movable member. The second movable member is config-
ured to move relative to the first movable member to change
the movable assembly from a first configuration to a second
configuration. A distal end portion of the second movable
member is configured to move a plunger disposed within the
medicament container in a distal direction when the movable
assembly is changed to the second configuration. The mov-
able assembly is configured to move between a first position
and a second position to move the medicament container
within the housing between a first container position and a
second container position.

[0104] In some embodiments, a medicament delivery
device includes a housing, a medicament container, and a
movable assembly. The movable assembly is configured to
increase in length when moved from a first configuration to
a second configuration to move a plunger disposed within
the medicament container a first distance. The movable
assembly is configured to move between a first position and
a second position within the housing to move the plunger a
second distance.

[0105] In some embodiments, a medicament delivery
device includes a housing, a medicament container, a mov-
able member, and a release member. The movable member
is configured to move a plunger disposed within the medi-
cament container. The release member includes a first end
portion and a second end portion. The second end portion is
configured to move between a first position and a second
position. In the first position, the second end portion of the
release member is configured to limit the movement of the
movable member. The second end portion is configured such
that when the first end portion is moved in a first direction,
the second end portion is moved in a second direction,
substantially different from the first, from the first position
to the second position.

[0106] In some embodiments, a medicament delivery
device includes a housing, a medicament container, a mov-
able member, and a release member. The movable member
is configured to move the medicament container within the
housing and/or a plunger disposed within the medicament
container. The release member includes a first end portion,
a second end portion, and a pivot portion. The second end
portion is configured to move between a first position and a
second position. In the first position the second end portion
of the release member is configured to limit the movement
of the movable member. The pivot portion is configured to
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be coupled to the housing. The first end portion of the release
member is offset a first distance from the pivot portion and
the second end portion of the release member is offset from
the pivot portion by a second distance, different than the
first. In some embodiments, for example, the first end
portion and the second end portion are configured, relative
to the pivot portion, to produce a mechanical advantage that
is related to the difference between the first distance and the
second distance.

[0107] As used in this specification and the appended
claims, the term “medicament” includes any constituent of
a therapeutic substance. A medicament can include such
constituents regardless of their state of matter (e.g., solid,
liquid or gas). Moreover, a medicament can include the
multiple constituents that can be included in a therapeutic
substance in a mixed state, in an unmixed state and/or in a
partially mixed state. A medicament can include both the
active constituents and inert constituents of a therapeutic
substance. Accordingly, as used herein, a medicament can
include non-active constituents such as, water, colorant or
the like.

[0108] As used herein, the words “proximal” and “distal”
refer to direction closer to and away from, respectively, an
operator of the medical device. Thus, for example, the end
of the medicament delivery device contacting the patient’s
body would be the distal end of the medicament delivery
device, while the end opposite the distal end would be the
proximal end of the medicament delivery device.

[0109] FIGS. 1-4 are schematic illustrations of a medica-
ment delivery device 1000 according to an embodiment in a
first, second, third and fourth configuration, respectively.
The medicament delivery device 1000 includes a housing
1100, a medicament container 1210, and a movable assem-
bly 1300. The housing 1100 can be any suitable size, shape,
or configuration and can be made of any suitable material.
For example, in some embodiments, the housing 1100 is an
assembly of multiple parts formed from a plastic material
and defines a substantially rectangular shape when
assembled.

[0110] The medicament container 1210 is disposed within
the housing 1100, and contains (i.e., is filled or partially
filled with) a medicament. The medicament container 1210
includes a proximal end portion and a distal end portion that
can be coupled to a delivery member, such as a tube, a
needle or the like (not shown in FIGS. 1-4). The medicament
container 1210 further includes an elastomeric member 1221
(also referred to herein as a “plunger”). The elastomeric
member 1221 is formulated to be compatible with the
medicament housed within the medicament container 1210.
Similarly stated, the elastomeric member 1221 is formulated
to minimize any reduction in the efficacy of the medicament
that may result from contact (either direct or indirect)
between the elastomeric member 1221 and the medicament.
For example, in some embodiments, the elastomeric mem-
ber 1221 can be formulated to minimize any leaching or
out-gassing of compositions that may have an undesired
effect on the medicament. In some embodiments, the elas-
tomeric member 1221 can be disposed within the medica-
ment container 1210 to seal the proximal end portion of the
medicament container 1210. In some embodiments, the
elastomeric member 1221 can be formulated to maintain its
chemical stability, flexibility and/or sealing properties when
in contact (either direct or indirect) with a medicament over
a long period of time (e.g., for up to six months, one year,
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two years, five years or longer). The medicament container
1210 can be any container suitable for storing the medica-
ment.

[0111] The movable assembly 1300 includes a first mov-
able member 1301 and a second movable member 1370 and
is configured to move between a first configuration and a
second configuration. The first movable member 1301 and
the second movable member 1370 are movably coupled
together such that the second movable member 1370 can
move with and/or relative to the first movable member 1301.
For example, in some embodiments, the second movable
member 1370 can include a channel that receives a protru-
sion included in the first movable member 1301. In this
manner, the protrusion of the first movable member 1301
can move within the channel of the second movable member
1370 such that the second movable member 1370 can move
relative to the first movable member 1301 while remaining
coupled to the first movable member 1370.

[0112] As shown in FIG. 1, the second movable member
1370 includes a distal portion 1372 that engages the plunger
1221 disposed within the medicament container 1210. In
some embodiments, the distal end portion 1372 of the
second movable member 1370 can be spaced apart from the
plunger 1221 when the movable assembly 1300 is in a first
configuration (e.g., FIG. 1). The second movable member
1370 can be any suitable mechanism for contacting and/or
moving the plunger 1221. For example, in some embodi-
ments, the second movable member 1370 can be a piston
that includes a base disposed at the distal end portion 1372
that engages the plunger 1221. The second movable member
1370 can be moved, relative to the first movable member
1301 to move the movable assembly 1300 from the first
configuration to a second configuration (FIG. 2). When the
second movable member 1370 moves relative to the first
movable member 1301, the distal end portion 1372 can
move the plunger 1221 in the distal direction within the
medicament container 1210, as shown by the arrow AA in
FIG. 2. The distal motion of the plunger 1221 can facilitate,
for example, a mixing of medicament constituents contained
within the medicament container 1210. For example, in
some embodiments, the medicament can include a first
medicament portion (or constituent) and a second medica-
ment portion (or constituent) configured to mix when pres-
surized. In some embodiments, the distal movement of the
plunger 1221 can facilitate the release of a pressurized gas.
In some embodiments, a pressurized gas can be included
within the medicament container to separate a first medica-
ment portion (or constituent) from a second medicament
portion (or constituent) when the movable assembly 1300 is
in the first configuration. Therefore, when the pressurized
gas is released, the first medicament portion mixes with the
second medicament portion. In yet other embodiments, the
distal movement of the plunger 1221 can facilitate the
release of gas that is undesirably contained within the
medicament prior to delivery of the medicament.

[0113] In some embodiments, the second movable mem-
ber 1370 can be configured to move in the direction AA (e.g.,
the distal direction) in response to a force exerted by a user
(e.g., via direct contact, a pull tab, a slider, and/or the like).
In some embodiments, the second movable member 1370
can be configured to move in the direction AA (e.g., the
distal direction) in response to a force exerted by an energy
storage member (not shown in FIGS. 1-4). In such embodi-
ments, an energy storage member can be any suitable
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mechanism or device for storing energy. For example, the
energy storage member can be a mechanical energy storage
member, such as a spring, a device containing compressed
gas, a device containing a vapor pressure-based propellant or
the like. In other embodiments, the energy storage member
can be an electrical energy storage member, such as a
battery, a capacitor, a magnetic energy storage member or
the like. In yet other embodiments, the energy storage
member can be a chemical energy storage member, such as
a container containing two substances that, when mixed,
react to produce energy. By employing the energy storage
member to produce the force rather than relying on a user to
manually produce the delivery force, the plunger 1221 can
be moved at the desired pressure and/or with the desired
force. Moreover, this arrangement reduces the likelihood of
partial or improper movement of the plunger 1221 (e.g., that
may result if the user is interrupted or otherwise rendered
unable to manually produce the force to complete the
movement of the second movable member 1370).

[0114] The movable assembly 1300 is configured to move
from a first position (e.g., FIG. 1) to a second position (e.g.,
FIG. 3) within the housing 1100, as shown by the arrow BB
in FIG. 3. In some embodiments, the movable assembly
1300 can move in the direction BB (e.g., the distal direction)
in response to a portion of the force exerted by the energy
storage member (described above). In other embodiments,
the movable assembly 1300 can move in the distal direction
in response to a second force exerted by the energy storage
member. In other embodiments, the movable assembly 1300
can be in contact with or operably coupled to a second
energy storage member (different from an energy storage
member used to move the second movable member 1370)
configured to exert the second force on the movable assem-
bly 1300. In still other embodiments, the movable assembly
1300 can be manually moved to the second position (e.g., as
described above).

[0115] The distal movement of the movable assembly
1300 is configured to move the medicament container 1210
within the housing 1100 from a first container position (e.g.,
FIG. 2) to a second container position. In some embodi-
ments, the distal movement (e.g., in the direction of the
arrow BB shown in FIG. 3) can facilitate the insertion of a
needle, disposed at the distal end portion of the medicament
container 1210, into a target location (e.g., the body of a
patient). Furthermore, with the medicament container 1210
in the second container position within the housing 1100, the
second movable member 1370 can continue to move in the
distal direction, as shown by the arrow CC in FIG. 4. In this
manner, the second movable member 1370 can move rela-
tive to the first movable member 1301 to move the plunger
1221 within the medicament container 1210 such that the
medicament disposed therein is delivered to a volume sub-
stantially outside the medicament container 1210 (e.g., into
the body of the patient via the needle).

[0116] Although the length of the movable assembly 1300,
as measured along a longitudinal axis thereof, is substan-
tially constant when the movable assembly 1300 is changed
from the first configuration (FIG. 1) to the second configu-
ration (FIG. 2) and/or to the third configuration (FIG. 4), in
other embodiments, the length of the movable assembly
1300 can change when the movable assembly 1300 changes
between various configurations. Similarly stated, although
the overall length of the movable assembly 1300 is the same
as the length of the second movable member 1370, and
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remains the same in the configurations shown in FIGS. 14,
in other embodiments, the overall length of the movable
assembly 1300 can change when the movable assembly
1300 when the movable assembly 1300 changes between
various configurations. For example, FIGS. 5-7 are sche-
matic illustrations of a medicament delivery device 2000
according to an embodiment in a first, second, and third
configuration, respectively. The medicament delivery device
2000 includes a housing 2100, a medicament container
2210, and a movable assembly 2300. The housing 2100 can
be any suitable size, shape, or configuration and can be made
of any suitable material. For example, in some embodi-
ments, the housing 2100 is an assembly of multiple parts
formed from a plastic material and defines a substantially
rectangular shape when assembled.

[0117] The medicament container 2210 is disposed within
the housing 2100, and contains (i.e., is filled or partially
filled with) a medicament. The medicament container 2210
includes a proximal end portion and a distal end portion that
is coupled to a delivery member, such as a tube, needle or the
like (not shown in FIGS. 5-7). The medicament container
2210 further includes an elastomeric member 2221 (also
referred to herein as a “plunger”). The elastomeric member
2221 is formulated to be compatible with the medicament
housed within the medicament container 2210. Similarly
stated, the elastomeric member 2221 is formulated to mini-
mize any reduction in the efficacy of the medicament that
may result from contact (either direct or indirect) between
the elastomeric member 2221 and the medicament. For
example, in some embodiments, the elastomeric member
2221 can be formulated to minimize any leaching or out-
gassing of compositions that may have an undesired effect
on the medicament. In some embodiments, the elastomeric
member 2221 can be disposed within the medicament con-
tainer 2210 to seal the proximal end portion of the medica-
ment container 2210. In some embodiments, the elastomeric
member 2221 can be formulated to maintain its chemical
stability, flexibility and/or sealing properties when in contact
(either direct or indirect) with a medicament over a long
period of time (e.g., for up to six months, one year, two
years, five years or longer). The medicament container 2210
can be any container suitable for storing the medicament.

[0118] The movable assembly 2300 can include any num-
ber of parts or components, and is configured to move
between a first configuration and a second configuration. For
example, in some embodiments, the movable assembly 2300
can include at least a first movable member and a second
movable member configured to “telescope” to change the
length of the movable assembly, as described herein. In other
embodiments, the movable assembly 2300 can include a
single component that is configured to change lengths. Such
single component embodiments can include, for example, an
inflatable or expandable member having flexible walls and/
or a bellows structure to facilitate a change in length as
described herein.

[0119] In particular, as shown in FIG. 5, the movable
assembly 2300 defines a first length [, when in the first
configuration. Similarly, when the movable assembly 2300
is in the first configuration and first position, the plunger
2221 is disposed within the medicament container 2210 at a
first depth D,. As shown in FIG. 6, the distal end portion of
the movable assembly 2300 is moved in the direction of the
arrow DD when the movable assembly 2300 changes to the
second configuration. In this manner, the length L., of the
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movable assembly 2300 is increased to a second length L,.
Furthermore, when the movable assembly 2300 changes to
the second configuration, the plunger 2221 is moved a first
distance to a second position within the medicament con-
tainer 2210 (i.e., such that the plunger 2221 is disposed at a
second depth D,, as shown in FIG. 6). In some embodi-
ments, the movable assembly 2300 can be configured to
move in the direction DD (e.g., the distal direction) and/or
change from the first configuration to the second configu-
ration in response to a force exerted by a user (e.g., via direct
contact, a pull tab, a slider, and/or the like). In other
embodiments, the movable assembly 2300 can be config-
ured to move in the direction DD and/or change from the
first configuration to the second configuration in response to
a force exerted by an energy storage member (not shown in
FIGS. 5-7). In such embodiments, an energy storage mem-
ber can be any suitable mechanism for storing energy of the
types shown and described herein (e.g., a mechanical energy
storage member, a device containing compressed gas, a
device containing a vapor pressure-based propellant, an
electrical energy storage member, a chemical energy storage
member or the like).

[0120] The distal motion of the plunger 2221 when the
movable assembly is moved to the second configuration can
facilitate, for example, a mixing of medicament constituents
contained within the medicament container 2210. For
example, in some embodiments, the medicament can include
a first medicament portion (or constituent) and a second
medicament portion (or constituent) configured to mix under
a given pressure. In some embodiments, the distal move-
ment of the plunger 2221 can facilitate such mixing. In some
embodiments, the distal movement of the plunger 2221 can
facilitate the removal (or purging) of air within the medi-
cament and/or medicament container 2210. In such embodi-
ments, the medicament container 2210 can be slightly over-
filled such that as the plunger is moved the first distance, the
overfilled portion and any undesirable air or gas within the
medicament container 2210 and/or needle is expelled before
delivery. This arrangement can be used to control the
accuracy of a delivery dosage and/or reduce the introduction
of'an air into the target location. For example, by moving the
plunger 2221 the first distance to a known location within
the medicament container 2210, the remaining amount of
medicament to be delivered (via the subsequent movement
of the plunger 2221, as described below) can be accurately
controlled.

[0121] When the movable assembly 2300 is in the second
configuration (e.g., FIG. 6), the movable assembly 2300 can
be moved from a first position to a second position within
the housing 2100, as shown by the arrow EE in FIG. 7. The
distal motion of the movable assembly 2300 (e.g., in the
direction of the arrow EE) moves the plunger 2221 within
the medicament container 2210 a second distance to place
the plunger 2221 at a third depth D3. In this manner, the
plunger 2221 is moved within the medicament container
2210 such that the medicament disposed therein is delivered
to a volume substantially outside the medicament container
2210 (e.g., into the body of the patient via the needle).
Although the medicament container 2210 is shown in FIGS.
5-7 as remaining substantially stationary when the movable
assembly 2300 moves, in other embodiments, movement of
the movable assembly can cause the medicament container
2210 to move within the housing 2100.
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[0122] FIGS. 8-10 are schematic illustrations of a medi-
cament delivery device 3000 according to an embodiment in
a first, second, and third configuration, respectively. The
medicament delivery device 3000 includes a housing 3100,
a medicament container 3210, a movable member 3300, and
a release member 3550. The housing 3100 can be any
suitable size, shape, or configuration and can be made of any
suitable material. For example, in some embodiments, the
housing 3100 is an assembly of multiple parts formed from
a plastic material and defines a substantially rectangular
shape when assembled.

[0123] The medicament container 3210 is disposed within
the housing 3100, and contains (i.e., is filled or partially
filled with) a medicament. The medicament container 3210
includes a proximal end portion and a distal end portion that
can be coupled to a delivery member, such as a tube, needle
or the like (not shown in FIGS. 8-10). The medicament
container 3210 further includes an elastomeric member 3221
(also referred to herein as a “plunger”). The elastomeric
member 3221 is formulated to be compatible with the
medicament housed within the medicament container 3210,
as described above.

[0124] The movable member 3300 can be any suitable
shape, size, or configuration, and is configured to move the
plunger 3221 between a first position and a second position,
as described herein. For example, in some embodiments, the
movable member 3300 can be a piston configured to engage
the plunger 3221 and to move the plunger within the
medicament container 3210. In some embodiments, the
movable member 3300 can be a movable assembly, includ-
ing any number of parts. For example, in some embodi-
ments, the movable assembly can include a first movable
member and a second movable member, such as, for
example, the movable assembly 3300 described with respect
to FIGS. 5-7.

[0125] The release member 3550 includes at least a first
end portion 3551 and a retention portion 3558. The release
member 3550 can be any suitable size, shape, or configu-
ration and is configured to move between a first position and
a second position. As shown in FIG. 8, the retention portion
3558 engages the movable member 3300 when the release
member 3550 is the first position. In this manner, the
retention portion 3558 is configured to limit the movement
of the movable member 3300 when the release member
3550 is in the first position. The release member 3550 can be
any suitable mechanism for limiting the movement of the
movable member, such as, a lever, a latch, a cable, a rod,
and/or the like. For example, as shown in FIGS. 9 and 10,
the retention portion 3558 disengages the movable member
3300 when the release member 3550 is moved to the second
position. While shown in FIGS. 8-10 as being partially
disposed within the housing 3100, in other embodiments, the
release member 3550 can be completely disposed within the
housing 3100.

[0126] As shown in FIG. 9, in use, the first end portion
3551 of the release member 3550 is urged to move in the
direction of the arrow FF to the second position to release
the movable member 3300. For example, in some embodi-
ments, the first end portion 3551 can be engaged by a portion
of the medicament delivery device 3000 such that a distal
movement of the portion moves the first end portion 3551 of
the release member 3550 in the direction of the arrow FF. In
some embodiments, the first end portion 3551 can be
coupled to, for example, a safety lock, an arming device, a
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cover or the like (not shown). In such embodiments, a user
can manipulate the safety lock, arming device, or cover as an
initial step in operating the medicament delivery device
3000, thereby urging the first end portion 3551 of the release
member 3550 to move in the direction FF. In other embodi-
ments, the first end portion 3551 can include, for example,
a pull tab, a push button, a slider, and/or the like that can be
engaged by the user such that the first end portion 3551 is
moved in the direction FF (e.g., the distal direction) when
manipulated.

[0127] As shown in FIG. 9, the movement of the first end
portion 3551 of the release member 3550 can facilitate a
pivoting motion of the release member 3550, as shown by
the arrow HH in FIG. 9. In this manner, the release member
3550 pivots, rotates, or otherwise reconfigures relative to the
housing 3100 such that the retention portion 3558 of the
release member 3550 is moved in a second direction as
shown by the arrow GG. In this manner, the retention
portion 3558 disengages the movable member 3300. By
changing the direction of motion of the retention portion
3558, this arrangement can result in more compact delivery
devices, placement of the first end portion 3551 of the
release member 3550 in an ergonomically desirable position
relative to the housing 3100 or the like. In some embodi-
ments, the second direction can be substantially normal to
the first direction. In other embodiments, the second direc-
tion can be substantially opposite and parallel to the first
direction.

[0128] In some embodiments, the release member 3550
can be configured such that the first end portion 3551 can be
moved in the first direction FF with a first force and the
retention end portion 3558 can be moved in the second
direction GG with a second force. For example, in some
embodiments, the arrangement of the release member 3550
defines a mechanical advantage such that by moving the first
end portion 3551 with the first force, the retention portion
3558 moves with the second force, substantially greater than
the first force. In other embodiments, the retention portion
3558 moves in the second direction GG with the first force.

[0129] With the retention portion 3558 disengaged from
the movable member 3300 (e.g., the release member 3550 is
in the second configuration), the movable assembly 3300 is
urged to move in the distal direction, as shown in FIG. 10.
In some embodiments, the movable member 3300 can be
configured to move in the distal direction in response to a
force exerted by an energy storage member (not shown in
FIGS. 8-10). In such embodiments, an energy storage mem-
ber can be any suitable mechanism for storing energy of the
types shown and described herein (e.g., a mechanical energy
storage member, a device containing compressed gas, a
device containing a vapor pressure-based propellant, an
electrical energy storage member, a chemical energy storage
member or the like).

[0130] While the release member 3550 is shown in FIGS.
8-10 as being pivotally coupled to the housing 3100, in other
embodiments, a release member can move between a first
position and a second position in any suitable manner (e.g.,
translation along any axis, rotation about any axis or com-
bination thereof). For example, FIGS. 11-13 show a medi-
cament delivery device 4000 that includes a housing 4100,
a medicament container 4210, a movable member 4300, and
a release member 4550. In some embodiments, the housing
4100 and the medicament container 4210 can be substan-
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tially similar to the housing 3100 and the medicament
container 3210 included in the medicament delivery device
3000.

[0131] The release member 4550 includes a first end
portion 4551, a second end portion 4552, and retention
portions 4558, and is configured to move between a first
configuration (FIG. 11) and a second configuration (FIG.
12). As shown in FIG. 11, the retention portions 4558 engage
and/or contact the movable member 4300 when the release
member 4550 is the first configuration. In this manner, the
retention portions 4558 limit the movement of the movable
member 4300 when the release member 4550 is in the first
configuration. The retention portions 4558 can engage and/
or contact the movable member 4300 in any suitable manner.
For example, in some embodiments, the movable member
4300 can include a protrusion (not shown in FIG. 11-13)
extending from a proximal surface that can be selectively
engaged by the retention portions 4558. In other embodi-
ments, the retention portions 4558 can be disposed with a
channel defined by the movable member 4300 (not shown).
[0132] As shown in FIG. 12, to actuate the medicament
delivery device 4000, the first end portion 4551 of the
release member 4550 is urged to move in the direction of the
arrow II from a first position to a second position. For
example, in some embodiments, the first end portion 4551
can be engaged by a portion of the medicament delivery
device 4000 such that a movement of the portion moves the
first end portion 4551 of the release member 4550 in the
direction of the arrow II. In other embodiments, the first end
portion 4551 can include, for example, a pull tab, a push
button, a slider, and/or the like that can be engaged by the
user such that the first end portion 4551 is moved in the
direction II (e.g., the distal direction).

[0133] The release member 4550 is configured such that
the distal movement of the first end portion 4551 moves the
retention portions 4558 in a lateral direction relative to the
movable member 4300. Said another way, the movement of
the first end portion 4551 in a first direction results in
movement of the second end portion 4552 in a second
direction different from the first direction. Expanding fur-
ther, the second end portion 4552 of the release member
4550 can be bifurcated such that the distal motion of the first
end portion 4551 urges the release member 4550 to separate
and/or deform at the second end portion 4552, thereby
moving the retention portions 4558 in a direction substan-
tially normal to the direction of motion of the first end
portion 4551. In some embodiments, the retention portions
4558 can move within a channel and/or guide portion of the
housing 4100 and/or the movable member 4300. In this
manner, the distal movement of the first end portion 4551
moves the retention portions 4558 such that the retention
portions 4558 disengage the movable member 4300.
[0134] When the retention portions 4558 are disengaged
from the movable member 4300 (e.g., the release member
4550 is in the second configuration), the movable assembly
4300 is urged to move in the distal direction, as shown by the
arrow JJ in FIG. 13. In some embodiments, the movable
member 4300 can be configured to move in the distal
direction in response to a force exerted by an energy storage
member (not shown in FIGS. 11-13). In such embodiments,
an energy storage member can be any suitable mechanism.
For example, the energy storage member can be any of the
energy storage members described above with respect to
FIGS. 11-13. Furthermore, the distal movement of the
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movable member 4300 moves the plunger 4221 in the
direction JJ (e.g., the distal direction) within the medicament
container 4210. In some embodiments, the distal motion of
the plunger 4221 can facilitate a mixing event, such as, for
example, the mixing event described above with respect to
FIGS. 5-7. In this manner (e.g., with or without a mixing
event), the plunger 4221 is moved within the medicament
container 4210 such that the medicament disposed therein is
delivered to a volume substantially outside the medicament
container 4210 (e.g., into the body of the patient via the
needle).

[0135] While the medicament containers described above
include a single plunger, in some embodiments, any of the
medicament containers described herein can include any
number of plungers and/or can define multiple volumes
therein that contain different medicament constituents. For
example, as shown in FIGS. 14-17, a medicament delivery
device 5000 includes a housing 5100, a medicament con-
tainer 5210, and a movable assembly 5300. The housing
5100 can be any suitable size, shape, or configuration and
can be made of any suitable material. For example, in some
embodiments, the housing 5100 is an assembly of multiple
parts formed from a plastic material and defines a substan-
tially rectangular shape when assembled.

[0136] The medicament container 5210 is disposed within
the housing 5100, and includes a first plunger 5221, a second
plunger 5225, and a bypass 5220. The medicament container
5210 defines a first volume 5236, and a second volume 5237.
Expanding further, the first volume 5236 is defined between
a distal end surface of the first plunger 5221, a portion of the
medicament container 5120 and a proximal end surface of
the second plunger 5225, and can contain a first substance,
such as any suitable diluent, as described in further detail
herein. Similarly, the second volume 5236 is defined
between a distal end surface of the second plunger a distal
end portion of the medicament container 5210, and can
contain a second substance, such as any suitable medica-
ment (e.g., a lyophilized medicament). In this manner, the
diluent contained within the first volume 5236 can be stored
separately from with the medicament within the second
volume 5237. Upon actuation the diluent can be mixed with
the medicament such that the combination of the diluents
and the medicament reconstitute the medicament for deliv-
ery into, for example, the body of a patient.

[0137] The movable assembly 5300 includes a first mov-
able member 5301 and a second movable member 5370, and
is configured to move between a first configuration, a second
configuration, and a third configuration. The first movable
member 5301 and the second movable member 5370 are
movably coupled such that the second movable member
5370 can move with and/or relative to the first movable
member 5301. As shown, in some embodiments, the second
movable member 5370 can substantially surround the first
movable member 5301. In some embodiments, the second
movable member 5370 can define a substantially annular
and/or cylindrical shape such that at least a portion of the
first movable member 5301 is disposed therein.

[0138] As shown in FIG. 14, the second movable member
5370 engages the first plunger 5221 disposed within the
medicament container 5210 and when the movable assembly
5300 is in the first configuration (FIG. 14). In other embodi-
ments, the second movable member 5370 can be spaced
apart from the plunger 5221 when the movable assembly
5300 is in the first configuration. The second movable
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member 5370 can be moved, relative to the first movable
member 5301 to move the movable assembly 5300 from the
first configuration to the second configuration. For example,
in some embodiments, the second movable member 5370
can be moved by a force exerted by an energy storage
member (e.g., such as those described herein). When the
second movable member 5370 moves relative to the first
movable member 5301, a distal end portion of the second
movable member 5370 moves the first plunger 5221 in the
distal direction within the medicament container 5210, as
shown by the arrow KK in FIG. 15. The distal motion of the
plunger 5221 can facilitate, for example, a mixing of
diluents and the medicament contained within the medica-
ment container 5210. For example, in some embodiments,
the distal movement of the first plunger 5221 can cause the
second plunger 5225 to move past the bypass 5220 and urge
the diluent, contained within the first volume 5236 to move
within the bypass 5220 and enter the second volume 5237.

[0139] The bypass 5220 can be any suitable bypass (exter-
nal or internal) configured to define a pathway between the
first volume 5236 and the second volume 5237. In some
embodiments, the bypass 5220 can include a one way valve
such that when a pressure within the first volume 5236
increases (e.g., as induced by the distal movement of the first
plunger 5221), the one way valve opens to allow a flow of
the diluent through the bypass 5220 to the mixing volume
5237. In other embodiments, the bypass 5220 can include a
frangible seal configured to break under the increase pres-
sure. In this manner, when first plunger 5221 is moved, the
first volume 5236 is reduced and the distal end surface of the
first plunger 5221 can contact the proximal end surface of
the second plunger 5255. Accordingly, as the volume
defined by the first volume 5236 is reduced, the volume of
the second volume 5237 increases. In this manner, the distal
end surface of the first plunger 5221 contacts the proximal
end surface of the second plunger 5225 at a position within
the medicament container 5210 such that the first plunger
5221 of the second plunger 5225 substantially seals an
opening of the bypass 5220, thereby preventing potential
backflow.

[0140] The movable assembly 5300 is configured to move
from a first position (e.g., FIG. 14) to a second position
within the housing 5100, as shown by the arrow LL in FIG.
16. In some embodiments, the movable assembly 5300 can
move in the direction LL (e.g., the distal direction) in
response to a portion of a force exerted, for example, by the
energy storage member (described above). The distal move-
ment of the movable assembly 5300 moves the medicament
container 5210 within the housing 5100 from a first con-
tainer position (e.g., FIG. 15) to a second container position
(e.g., FIG. 16). In some embodiments, the distal movement
(e.g., in the direction of the arrow LL shown in FIG. 16) can
facilitate the insertion of a needle (not shown in FIGS.
14-17), disposed at the distal end portion of the medicament
container 5210, into a target location (e.g., the body of a
patient).

[0141] When the medicament container 5210 is in the
second container position within the housing 5100, the first
movable member 5301 moves distally to engage the second
movable member 5370. In this manner, the first movable
member 5301 and the second movable member 5370 can
move together in the distal direction, as shown by the arrow
MM in FIG. 17. Thus, the movable assembly 5300 moves in
the distal direction and moves the first plunger 5221 and the
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second plunger 5225 within the medicament container 5210
such that the medicament disposed within the second vol-
ume 5237 is delivered to a volume substantially outside the
medicament container 5210 (e.g., into the body of the patient
via the needle).

[0142] In some embodiments, the medicament delivery
device can be a medical injector configured to automatically
mix and deliver a medicament contained within a medica-
ment container. For example, FIGS. 18-76 show various
views of a medical injector 6000, according to an embodi-
ment in various different configurations (or stages of opera-
tion). FIGS. 18-19 are perspective views of the medical
injector 6000 in a first configuration (i.e., prior to use). The
medical injector 6000 includes a housing 6100 (see e.g.,
FIGS. 20-27), a system actuator assembly 6500 (see e.g.,
FIGS. 28-32 and 64-66), a medicament container assembly
6200 containing a medicament 6240 (see e.g., FIGS. 33-44),
a movable assembly 6300 (see e.g., FIGS. 45-49), a transfer
member 6600 (see e.g., FIG. 50), an electronic circuit
system 6900 (see e.g., FIGS. 51-56), a cover 6190 (see e.g.,
FIGS. 57 and 58), and a safety lock 6700 (see e.g., FIGS.
59-63). A discussion of the components of the medical
injector 6000 will be followed by a discussion of the
operation of the medical injector 6000.

[0143] As shown in FIGS. 20-27, the housing 6100
includes a first housing member 6110 (FIGS. 24 and 25) and
a second housing member 6140 (FIGS. 26 and 27) that can
couple to form the housing 6100. The housing 6100 has a
proximal end portion 6101 and a distal end portion 6102.
The housing 6100 defines a first status indicator aperture
6130 (defined by the first housing member 6110) and a
second status indicator aperture 6160 (defined by the second
housing member 6140). The status indicator apertures 6130,
6160 can allow a patient to monitor the status and/or
contents of the medicament container 6210 contained within
the housing 6100. For example, by visually inspecting the
status indicator aperture 6130 and/or 6160, a patient can
determine whether the medicament container 6210 contains
a medicament 6240 and/or whether the medicament 6240
has been dispensed.

[0144] Asshown in FIGS. 24-25, the first housing member
6110 includes an outer surface 6113 and an inner surface
6116, and a proximal end portion 6111 and a distal end
portion 6112. The outer surface 6113 defines base retention
recesses 6134A and 6134B, an activation rod groove 6115,
and a base rail groove 6114, at the distal end portion 6112
of the first housing member 6110. The distal base retention
recesses 6134A are configured to receive base connection
knobs 6518 of an actuator 6510 (also referred to herein as
“base 6510,” see e.g., FIG. 66) when the base 6510 is in a
first (i.e., pre-actuated) position relative to the housing 6100.
The proximal base retention recesses 6134B are configured
to receive the base connection knobs 6518 of the base 6510
when the base 6510 is in a second (i.e., actuated) position
relative to the housing 6100. The base retention recesses
6134A, 6134B have a tapered proximal sidewall and a
non-tapered distal sidewall. This arrangement allows the
base retention recesses 6134A, 61348 to receive the base
connection knobs 6518 such that the base 6510 can move
proximally relative to the housing 6100, but cannot move
distally relative to the housing 6100. Said another way, the
distal base retention recesses 6134 A are configured to pre-
vent the base 6510 from moving in the distal direction when
the base 6510 is in the first position and the proximal base
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retention recesses 61348 are configured to prevent the base
6510 from moving in the distal direction when the base 6510
is in the second position. Similarly stated, the proximal base
retention recesses 6134B and the base connection knobs
6518 cooperatively lock the base 6510 to prevent undesir-
able movement of the base 6510 after the medical injector
6000 is actuated, and to further visually indicate to the user
that the medical injector has been actuated.

[0145] The activation rod groove 6115 is configured to
receive an activator 6530 (also referred to herein as “release
member 6530, and/or “rod 6530 see e.g., FIG. 66) of the
base 6510. As described in more detail herein, the release
member 6530 of the base 6510 is configured to engage a
portion of the movable assembly 6300 (also referred to
herein as “medicament delivery mechanism 6300”) when
the base 6510 is moved with respect to the housing 6100 to
actuate the medical injector 6000. The base rail groove 6114
is configured to receive a guide member 6517 of the base
6510. The guide member 6517 of the base 6510 and the base
rail groove 6114 of the housing 6100 engage each other in
a way that allows the guide member 6517 of the base 6510
to slide in a proximal and/or distal direction within the base
rail groove 6114 while limiting lateral movement of the
guide member 6517 and/or base 6510 with respect to the
housing 6100.

[0146] The inner surface 6116 of the first housing member
6110 includes a transfer member guide 6117, a movable
member guide 6118, a mixing actuator guide 6119, an upper
spring plate 6122, an upper mixing actuator plate 6123, and
a mixing actuator pivot protrusion 6124 (see e.g., FIG. 25).
The transfer member guide 6117 is configured to engage a
guide surface 6619 and a guide protrusion 6624 of the
transfer member 6600 (see FIG. 50). The guide surface 6619
and the guide protrusion 6624 of the transfer member 6600
and the transfer member guide 6117 of the first housing
member 6110 engage each other in a way that allows the
guide surface 6619 and the guide protrusion 6624 of the
transfer member 6600 to slide in a proximal and/or distal
direction along the transfer member guide 6117 while lim-
iting lateral movement of the transfer member 6600 within
the housing 6100.

[0147] The transfer member guide 6117 defines an upper
notch 6126 and a lower notch 6121. The upper notch 6126
defined by the transfer member guide 6117 can receive the
guide protrusion 6624 of the transfer member 6600 during
assembly of the medical injector 6000. Similarly stated, the
guide protrusion 6624 is inserted through the upper notch
6126 and is disposed on an opposite side of the transfer
member guide 6117 than the guide surface 6619 of the
transfer member 6600. This arrangement allows the transfer
member 6600 to move in a proximal and/or distal direction
with respect to the housing 6100 but prevents the transfer
member 6600 from moving in a lateral direction with respect
to the housing 6100. Furthermore, the guide protrusion 6624
can be moved through the upper notch 6126 to disengage the
transfer member 6600 from the medicament delivery device
6300 without moving the medicament delivery device 6300.
For example, in some embodiments, the medicament 6240
disposed within the medicament container 6210 can expire.
In such embodiments, the guide protrusion 6624 can be
moved through the upper notch 6126 to disengage from the
medicament delivery device 6300, thereby disarming the
medical injector 6000 (e.g., rendering the medical injector
6000 incapable of completing an injection event in the
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designed manner). The lower notch 6121 receives the guide
protrusion 6624 to facilitate a retraction event, as described
in further detail herein.

[0148] Similarly, the movable member guide 6118 is con-
figured to engage a first latch protrusion 6315 included in a
first movable member 6301 of the medicament delivery
mechanism 6300 (see e.g., FIGS. 29, 30 and 47). As
described in more detail below, the movable member guide
6118 defines a latch member notch 6120 that includes an
engagement surface 6109 (see FIG. 30) against which the
first latch protrusion 6315 of the latch portion 6310 of the
first movable member 6301 is disposed when the medical
injector 6000 is in the first configuration.

[0149] The mixing actuator guide 6119 engages a mixing
actuator member 6550 included in the system actuation
assembly 6500 (see e.g., FIG. 64). Furthermore, the inner
surface 6116 of the first housing portion 6110 includes lower
retention protrusions 6138 and an upper retention protrusion
6139. The arrangement of the mixing actuator guide 6119
and the upper and lower retention protrusions, 6139 and
6138 respectively, defines a channel or track within which
the mixing actuator member 6550 is disposed. Similarly
stated, the mixing actuator member 6550 is slidably dis-
posed against and between the mixing actuator guide 6119
and the upper and lower retention protrusions, 6139 and
6138. In this manner, the mixing actuator guide 6119, the
lower retention protrusions 6138, and upper retention pro-
trusion 6139 act to guide the mixing actuator member 6550
when the mixing actuator member 6550 is moved within the
housing 6100. For example, as described in further detail
herein, the mixing actuator member 6550 is disposed in a
space defined between the lower retention protrusions 6138
and the mixing actuator guide 6119, thereby limiting the
motion of the mixing actuator member to the proximal and
distal direction (i.e., limiting lateral movement of the mixing
actuator member 6550). Furthermore, the mixing actuator
member 6550 can engage and/or slide against the upper
retention protrusion 6139 such that the upper retention
protrusion 6139 facilitates a deformation of the mixing
actuator member 6550 (e.g., the mixing actuator member
6550 deforms, bends, curves, or otherwise reconfigures)
when the mixing actuator member 6550 is moved within the
housing 6100.

[0150] The upper spring plate 6122 is disposed at the
proximal end portion 6111 of the first housing member 6110.
The upper spring plate 6122 extends from the inner surface
6116 and is configured to contact a proximal end portion
6421 of an energy storage member 6420 (also referred to
herein as a “insertion spring 6420 and/or “spring 6420, see
FIG. 68). In this manner, when the medical injector 6000 is
activated, the upper spring plate 6122 limits proximal move-
ment of the spring 6420 such that the spring 6420 expands
distally to move the medicament delivery mechanism 6300
and/or the transfer member 6600 in a distal direction (see
e.g., FIG. 73). Similarly stated, the upper spring plate 6122
receives a force from the spring 6420 and applies an equal
and opposite reaction force to the proximal end portion 6421
of the spring 6420 such that a distal end portion 6422 of the
spring 6420 expands in a distal direction, as described in
further detail herein.

[0151] The upper mixing actuator plate 6123 is disposed at
the proximal end portion 6111 of the first housing member
6110 and extends from the inner surface 6116. The upper
mixing actuator plate 6123 is configured to selectively
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engage the mixing actuator member 6550 of the system
actuator assembly 6500 (see FIG. 68). In this manner, the
upper mixing actuator plate 6123 is configured to limit the
proximal movement of the mixing actuator member 6550, as
described in further detail herein. The mixing actuator pivot
protrusion 6124 defines an aperture 6125 that receives a
pivot protrusion 6557 of the mixing actuator member 6550.
In this manner, the mixing actuator member 6550 can pivot
about the pivot protrusion 6557 when the mixing actuator
member 6550 is moved within the housing 6100.

[0152] The inner surface 6116 of the first housing member
6110 further includes carrier engagement protrusions 6131
(see e.g., FIG. 25), and defines actuator grooves 6133 and
battery isolation protrusion grooves 6135. The carrier
engagement protrusions 6131 selectively engage a set of
tabs 6271 included in a carrier 6260 of the medicament
container assembly 6200 (see FIG. 71). The actuator
grooves 6133 receive a portion of a safety lock actuator 6724
of the safety lock 6700 and the mixing actuator member
6550 of the system actuator assembly 6500. Similarly, the
battery isolation protrusion grooves 6135 receive a portion
of a battery isolation protrusion 6197 included in the cover
6190 when the medical injector 6000 is in the first configu-
ration.

[0153] The first housing member 6110 further includes a
set of latches 6128 and a set of openings 6129. The latches
6128 extend from portions of the inner surface 6116 of the
first housing member 6110. The first housing member 6110
can include any number of latches 6128 that can have any
suitable shape or size. For example, in some embodiments,
the latches 6128 vary in size. The latches 6128 are config-
ured to engage portions of the second housing member 6140
to couple the first housing member 6110 to the second
housing member 6140, as described in further detail herein.
[0154] As shown in FIGS. 26 and 27, the second housing
member 6140 includes an outer surface 6143 and an inner
surface 6146 and a proximal end portion 6141, a proximal
cap 6103, and a distal end portion 6142. The second housing
member 6140 further includes a set of tabs 6158 and defines
a set of openings 6159. The second housing member 6140
can include any number of tabs 6158 such that the number
of tabs 6158 corresponds to the number of latches 6128 of
the first housing member 6110. Collectively, the latches
6128 of the first housing member 6110 and the tabs 6158 of
the second housing member 6140 couple the first housing
member 6110 to the second housing member 6140. Simi-
larly stated, the latches 6128 are configured to engage the
tabs 6158 to define a lock fit. Moreover, a surface of each of
the latches 6128 is in contact with a surface of the corre-
sponding tab 6158 to define a lock fit such that the first
housing member 6110 and the second housing member 6140
collectively define the housing 6100. The openings 6129 of
the first housing member 6110 and the openings 6159 of the
second housing member 6140 allow access to the internal
latches of the second housing member 6140 and the internal
tabs of the first housing member 6110, respectively. In this
manner, the first housing member 6110 can be decoupled
from the second housing member 6140.

[0155] The outer surface 6143 defines base retention
recesses 6134 A and 6134B and base rail grooves 6114, at the
distal end portion 6142 of the second housing member 6140.
The distal base retention recesses 6134A are configured to
receive base connection knobs 6518 of the base 6510 when
the base 6510 is in a first (prior to actuation) position relative
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to the housing 6100. The proximal base retention recesses
6134B are configured to receive the base connection knobs
6518 of the base 6510 when the base 6510 is in a second
(actuated) position relative to the housing 6100. The base
retention recesses 6134A, 61348 have a tapered proximal
sidewall and a non-tapered distal sidewall. This arrangement
allows the base retention recesses 6134A, 6134B to receive
the base connection knobs 6518 such that the base 6510 can
move proximally relative to the housing 6100, but cannot
move distally relative to the housing 6100. Said another
way, the distal base retention recesses 6134 A are configured
to prevent the base 6510 from moving distally when the base
6510 is in a first position and the proximal base retention
recesses 6134B are configured to prevent the base 6510 from
moving distally when the base 6510 is in a second position.
Similarly stated, the proximal base retention recesses 6134B
and the base connection knobs 6518 cooperatively lock the
base 6510 to prevent undesirable movement of the base
6510 after the medical injector 6000 is actuated, and to
further visually indicate to the user that the medical injector
has been actuated.

[0156] The base rail grooves 6114 are configured to
receive guide members 6517 of the base 6510. The guide
members 6517 of the base 6510 and the base rail grooves
6114 of the second housing member 6140 engage each other
in a way that allows the guide members 6517 of the base
6510 to slide in a proximal and/or distal direction within the
base rail grooves 6114 while limiting lateral movement of
the guide members 6517. This arrangement allows the base
6510 to move in a proximal and/or distal direction with
respect to the housing 6100 but prevents the base 6510 from
moving in a lateral direction with respect to the housing
6100.

[0157] The proximal cap 6103 extends from the proximal
end portion 6141 of the second housing member 6140 and
encloses the proximal end portion 6101 of the housing 6100
when the first housing member 6110 is coupled to the second
housing member 6140.

[0158] The inner surface 6146 of the second housing
member 6140 includes a transfer member guide 6147 and a
movable member guide 6148. The transfer member guide
6147 is configured to engage a second guide surface 6626 of
the transfer member 6600 (see FIG. 50). The second guide
surface 6626 of the transfer member 6600 and the transfer
member guide 6147 of the second housing member 6140
engage each other such that the second guide surface 6626
of the transfer member 6600 slides in a proximal and/or
distal direction along a surface of the transfer member
groove 6147 while limiting lateral movement of the transfer
member 6600. Similarly, the movable member guide 6148 is
configured to engage a top portion 6302 of the first movable
member 6301 included in the medicament delivery mecha-
nism 6300.

[0159] The inner surface 6146 of the second housing
member 6140 further includes a mixing actuator pivot
protrusion 6154, latches 6163, and a battery clip protrusion
6176. The mixing actuator protrusion 6154 defines and
aperture 6155 that receives a pivot protrusion 6557 of the
mixing actuator member 6550 (e.g., similar to the pivot
protrusion 6124 of the first housing member 6110 described
above). The latches 6163 are configured to receive tabs 6957
(see e.g., FIG. 52) included in the electronic circuit system
6900 adjacent the audible output device 6956. The battery
clip protrusion 6176 is configured to be coupled to the
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battery clip 6910. In this manner, the latches 6163 can
engage the tabs 6957 of electronic circuit system 6900 and
the battery clip 6910 can engage the battery clip protrusion
6176 to collectively couple the electronic circuit system
6900 to the housing 6100. In other embodiments, the elec-
tronic circuit system 6900 can be coupled to the housing
6100 by other suitable means such as an adhesive, a clip, a
label and/or the like.

[0160] The inner surface 6146 of the second housing
portion 6140 defines an audible output device recess 6165,
a battery recess 6166, multiple sound apertures 6173, an
LED aperture 6178, a first actuator groove 6179 and a
second actuator groove 6180. A battery 6962 is disposed
within the battery recess 6166 when the electronic circuit
system 6900 is coupled to the second housing portion 6140.
Similarly, an audible output device 6956 is disposed within
an audible output device recess 6165 such that a front face
of the audible output device 6956 is disposed adjacent the
sound apertures 6173. In this manner, the sound apertures
6173 are configured to allow sound produced by the audio
output device 6956 to pass from the audio output device
6956 to a region outside of the housing 6100. The LED
aperture 6178 is configured to receive LEDs 6958A and
6958B included in the electronic circuit system 6900 such
that a user can view the LEDs 6958A, 69588, which are
described in more detail herein.

[0161] The inner surface 6146 includes a circuit board
retention tab 6177 and a circuit board alignment protrusion
6167. The circuit board retention tab 6177 is configured to
engage a portion of a circuit board 6922 included in the
electronic circuit system 6900 such that the LEDs 6958A
and 6958B are maintained within the LED aperture 6178.
With the electronic circuit system 6900 coupled to the
second housing portion 6140 (as described above) the circuit
board alignment protrusion 6167 can engage the circuit
board to ensure alignment of the electronic circuit system
6900 relative to the second housing portion 6140.

[0162] The first actuator groove 6179 defined by the inner
surface 6146 of the second housing portion 6140 is config-
ured to be disposed adjacent the safety lock actuator groove
6133 defined by the inner surface 6116 of the first housing
portion 6110. As described above, the safety lock actuator
groove 6133 of the first housing portion 6110 receives the
safety lock actuator 6724 of the safety lock 6700 such that
the safety lock actuator 6724 can engage the mixing actuator
member 6550. In use, the safety lock actuator 6724 moves
the mixing actuator member 6550 in the distal direction and
a protrusion 6555 of the mixing actuator member 6550
moves in the distal direction within the first actuator groove
6179 to engage a portion of the electronic circuit system
6900, as described in more detail herein. Similarly, the
second actuator groove 6180 defined by the inner surface
6146 of the second housing portion 6140 is configured to
receive an actuator protrusion 6279 included in the carrier
6260. In use, the carrier 6260 moves in the distal direction
such that the actuator protrusion 6279 moves in the distal
direction within the second actuator groove 6180 to engage
a portion of the electronic circuit system 6900, as further
described herein.

[0163] As shown in FIG. 23, when the first housing
member 6110 and the second housing member 6140 are
assembled, the distal end portion 6102 of the housing 6100
defines a needle aperture 6108 and a transfer member access
opening 6106. Similarly stated, the first housing member
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6110 and the second housing member 6140 collectively
define the needle aperture 6108 and the transfer member
access opening 6106. The needle aperture 6108 is configured
to allow a needle 6216 (see e.g., FIGS. 73, 74, and 75) to exit
the housing 6100 when the medical injector 6000 is actu-
ated, and be retracted back into the housing 6100 upon
completion of the injection, as described in further detail
herein.

[0164] The transfer member access opening 6106 is con-
figured to provide access to the transfer member 6600 when
the transfer member 6600 is disposed within the housing
6100. For example, in some embodiments, the transfer
member 6600 can be disengaged from the medicament
delivery mechanism 6300 without moving the medicament
delivery mechanism 6300 in the distal direction. In this
manner, the medical injector 6000 can be disabled such that
the medicament delivery mechanism 6300 cannot engage
the medicament container 6210 to convey a medicament
6240. For example, in some embodiments, a user can
disengage the transfer member 6600 from the medicament
delivery mechanism 6300, via the transfer member access
opening 6106, to safely dispose of an unused medical
injector 6000 in which the medicament 6240 has expired. In
such embodiments, the user can engage the guide protrusion
6624, via the transfer member access opening 6106, and
move the guide protrusion 6624 through the upper notch
6126, as described above. In other embodiments, an operator
can manipulate the transfer member within the housing 6100
via the transfer member access opening 6106 during the
assembly of the medical injector 6000.

[0165] FIGS. 28-50 show the medicament container
assembly 6200, the system actuator assembly 6500, the
transfer member 6600 and the medicament delivery mecha-
nism 6300 of the medical injector 6000. As shown in FIGS.
28-32, the system actuator assembly 6500 includes the base
6510, a release member 6530, and a mixing actuator assem-
bly 6540. Although the base 6510 and the release member
6530 are shown as being monolithically constructed to form
a portion of the system actuator assembly 6500, in other
embodiments the system actuator assembly 6500 can
include a base that is constructed separately from (and later
joined to) a release member. The release member 6530 has
a proximal end portion 6531 and a distal end portion 6532.
The release member 6530 extends from a proximal surface
6511 of the base 6510.

[0166] As shown in FIGS. 29 and 30, the proximal end
portion 6531 of the release member 6530 is configured to
engage the latch portion 6310 of the medicament delivery
mechanism 6300 when the medical injector 6000 is in its
first (or storage) configuration. In this manner, the proximal
end portion 6531 of the release member 6530 maintains a
first latch protrusion 6315 of the latch portion 6310 in
contact with the engagement surface 6109 of the latch
member notch 6120 of the housing 6100. When the engage-
ment surface 6109 is in contact with the first latch protrusion
6315, the engagement surface 6109 applies a reaction force
to the first latch protrusion 6315 in response to the force
applied by the spring 6420, which urges the transfer member
6600 and the medicament delivery mechanism 6300 in a
distal direction. Similarly stated, when the first latch pro-
trusion 6315 is in contact with the engagement surface 6109,
the engagement surface 6109 limits distal movement of the
first latch protrusion 6315, and thus, the medicament deliv-
ery mechanism 6300. In this manner, when the base 6510 is
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in a first position (i.e., before actuation of the medical
injector 6000), the release member 6530 maintains the first
latch protrusion 6315 within the latch member notch 6120
and maintains the medical injector 6000 in the first configu-
ration (e.g., non-actuated configuration). Furthermore, as
shown in FIGS. 25 and 30, the first portion 6110 of the
housing 6100 includes a retention protrusion 6127 that
engages the release member 6530. The retention protrusion
contacts the release member 6530 to limit lateral deforma-
tion and/or movement of the release member 6530, thereby
ensuring that the first latch protrusion is maintained within
the latch member notch 6120. Similar stated, the retention
protrusion maintains the alignment of the first latch protru-
sion 6315 and the release member 6530 is maintained.

[0167] As shown in FIG. 31, when the medical injector
6000 is in its first configuration (i.e., the storage configura-
tion), the safety lock protrusions 6702 are disposed within
the safety lock protrusion openings 6514 of the base 6510
(see also FIG. 65), and engage a distal surface 6107 of the
housing 6100. In this manner, movement of the safety lock
6700 in the proximal direction is prevented. Therefore, the
system actuator assembly 6500 and/or the base 6510 cannot
move in the proximal direction to actuate the medicament
delivery mechanism 6300. Similarly stated, as shown in
FIG. 31, when the medical injector 6000 is in its first
configuration (i.e., the storage configuration), the safety lock
protrusions 6702 engage the distal surface 6107 of the
housing 6100 to limit the proximal movement of the base
6510.

[0168] The mixing actuator assembly 6540 includes the
mixing actuator member 6550 and the safety lock 6700. As
shown in FIGS. 31, 59 and 60 the safety lock 6700 includes
the safety lock actuator 6724. The safety lock actuator 6724
includes a protrusion 6726 and defines a channel 6725. The
channel 6725 receives a catch 6553 included in the mixing
actuator member 6550 such that the protrusion 6726 can
engage the catch 6553. In this manner, when the safety lock
6700 is moved in the distal direction to be removed from the
medical injector 6000, the protrusion 6726 contacts the
catch 6553 of the mixing actuator member 6550 such that
the removal of the safety lock 6700 moves a distal portion
6552 of the mixing release member 6550 in the distal
direction, as described in further detail herein.

[0169] As shown in FIGS. 32, 64 and 70, the mixing
actuator member 6550 includes a proximal end portion 6551
configured to engage the first movable member 6301 and the
mixing piston 6370. More specifically, the mixing actuator
member 6550 includes a retention portion 6558 movably
disposed within an actuator member channel 6306 defined
by the first movable member 6301. The retention portion
6558 is configured to move within the actuator member
channel 6306 between a first position (e.g., the locked
position) and a second position (e.g., the mixing position).
As described in more detail herein (see e.g., FIG. 45), the
mixing piston 6370 is disposed within the piston portion
6330 of the first movable member 6301 such that a proximal
end portion 6371 of the mixing piston 6370 can extend
through a proximal end portion 6331 of the piston portion
6330 to engage the mixing actuator 6550. In this manner,
when the mixing actuator 6550 is in the first position, a set
of retention protrusions 6379 of the mixing piston 6370 can
engage the retention portion 6558 of the mixing actuator
6550 such that the medical injector 6000 is maintained in the
first configuration. Furthermore, when the safety lock 6700
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is moved in the distal direction (e.g., removed from the
medical injector 6000), the retention portion 6558 is moved
to the second position such that the mixing piston 6370 is
actuated to urge a mixing event, as described in further detail
herein.

[0170] The medicament container assembly 6200 includes
a medicament container 6210, the needle 6216, and the
carrier 6260. The medicament container 6210 includes a
proximal end portion 6212, a distal end portion 6213, and a
bypass 6220. The bypass 6220 can be a singular channel
bypass or can define multiple channels. Although the bypass
6220 is shown in FIGS. 33 and 34 as an external bypass, in
other embodiments, the bypass 6220 can be internal to the
medicament container and/or a part of the elastomeric
member 6225. Said another way, in some embodiments the
bypass can be configured such that the outer diameter of the
medicament container 6210 is substantially constant. The
bypass 6220 is configured to facilitate the mixing and/or
injection of a medicament contained within the medicament
container 6210, as described in further detail herein. In
particular, the bypass 6220 is configured to place various
volumes within the medicament container 6210 in fluid
communication with each other.

[0171] Asshown in FIGS. 33 and 34, the distal end portion
6213 of the medicament container 6210 includes a neck
6215 and a flanged end 6214 configured to engage at least
a portion of the carrier 6260 and the needle 6216, as
described below. Furthermore, the distal end portion 6213 of
the medicament container 6210 includes a sealing member
6219. The sealing member 6219 can be any suitable mem-
ber, such as, for example, an o-ring. In this manner, the
sealing member 6219 is configured to engage an inner
surface of the medicament container 6210 and a portion of
aneedle hub 6264 included in the carrier 6260 (see e.g., FIG.
43) to define a fluidic seal, as described in further detail
herein.

[0172] The proximal end portion 6212 of the medicament
container 6210 receives a first elastomeric member 6221, a
second elastomeric member 6225, and a third elastomeric
member 6229. In some embodiments, the first elastomeric
member 6221, the second elastomeric member 6225, and the
third elastomeric member 6229 are placed within the medi-
cament container 6210 during the fill process, as further
described herein, to define a diluent volume 6236, a dry
medicament volume 6237, and a void volume 6238 (see,
e.g., FIG. 34). Said another way, the diluent volume 6236 is
a volume disposed within the medicament container 6210
defined between a distal surface 6223 of the first elastomeric
member 6221 and a proximal surface 6226 of the second
elastomeric member 6225. The dry medicament volume
6237 is a volume disposed within medicament container
6210 defined between a distal surface 6227 of second
elastomeric member 6225 and a proximal surface 6230 of
third elastomeric member 6229 and the void volume 6238 is
a volume disposed within the medicament container 6210
defined between a distal surface 6231 of the third elasto-
meric member 6229 and the distal end portion 6213 of the
medicament container 6210.

[0173] As shown in FIG. 34, the diluent volume 6236, the
dry medicament volume 6237, and the void volume 6238 are
defined by the positions of the first elastomeric member
6221, the second elastomeric member 6225, and the third
elastomeric member 6229, relative to and/or within the
medicament container 6210. In some embodiments, the
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diluent volume 6236 can contain a medicament diluent, such
as, for example, water. In some embodiments, the dry
medicament volume 6237 can contain a lyophilized medi-
cament (e.g., any suitable medicament produced via any
suitable lyophilizing process) including any of the formu-
lations and/or compositions described herein.

[0174] As shown in FIGS. 28 and 29, the proximal end
portion 6212 of the medicament container 6210 is coupled
to and/or receives a portion of the medicament delivery
mechanism 6300 such that medicament delivery mechanism
6300 can move the first elastomeric member 6221, the
second elastomeric member 6225, and/or the third elasto-
meric member 6229 to mix and/or inject the medicament
disposed therein. More specifically, the proximal end portion
6212 of the medicament container 6210 can receive a piston
portion 6330 of the first movable member 6301 and a second
movable member 6370 (also referred to herein as a “mixing
piston 6370” and shown, for example, in FIGS. 45 and 49).
[0175] The medicament container 6210 can have any
suitable size (e.g., length and/or diameter). Moreover, the
medicament container 6210, the piston portion 6330, and/or
the mixing piston 6370 can be collectively configured such
that the piston portion 6330 and/or the mixing piston 6370
travels a desired distance within the medicament container
6210 (i.e., the “stroke”) during an injection event. In this
manner, the medicament container 6210, the diluent con-
tained within the diluent volume 6236, the lyophilized
medicament contained within the dry medicament volume
6237, the void volume 6238, the piston portion 6330, and the
mixing piston 6370 can be collectively configured to provide
a desired fill volume and delivery volume.

[0176] The length of the medicament container 6210 and
the length of the piston portion 6330 and/or the mixing
piston 6370 can be configured such that the medicament
delivery mechanism 6300 can fit in the same housing 6100
regardless of the fill volume, the delivery volume and/or the
ratio of the fill volume to the delivery volume. In this
manner, the same housing and production tooling can be
used to produce devices having various dosages of the
medicament. For example, in a first embodiment (e.g.,
having a fill volume to delivery volume ratio of 0.4), the
medicament container has a first length and the second
movable member has a first length. In a second embodiment
(e.g., having a fill volume to delivery volume ratio of 0.6),
the medicament container has a second length shorter than
the first length, and the second movable member has a
second length longer than the first length. In this manner, the
stroke of the device of the second embodiment is longer than
that of the device of the first embodiment, thereby allowing
a greater dosage. The medicament container of the device of
the second embodiment, however, is shorter than the medi-
cament container of the device of the first embodiment,
thereby allowing the components of both embodiments to be
disposed within the same housing and/or a housing having
the same length.

[0177] The first elastomeric member 6221, the second
elastomeric member 6225, and the third elastomeric member
6229 can be of any design or formulation suitable for contact
with the medicament (e.g., the diluent contained in the
diluent volume 6236 and/or a lyophilized medicament con-
tained in the dry medicament volume 6237). For example,
the elastomeric members 6221, 6225, and 6229 can be
formulated to minimize any reduction in the efficacy of the
medicament that may result from contact (either direct or
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indirect) between the elastomeric members 6221, 6225, and
6229 and the medicament. For example, in some embodi-
ments, the first elastomeric member 6221, the second elas-
tomeric member 6225, and the third elastomeric member
6229 can be formulated to minimize any leaching or out-
gassing of compositions that may have an undesired effect
on the medicament. In other embodiments, the elastomeric
members 6221, 6225, and 6229 can be formulated to main-
tain its chemical stability, flexibility and/or sealing proper-
ties when in contact (either direct or indirect) with the
medicament over a long period of time (e.g., for up to six
months, one year, two years, five years or longer).

[0178] As shown in FIGS. 35-38, the first elastomeric
member 6221 includes a proximal surface 6222, the distal
surface 6223, and a set of grooves 6224. The grooves 6224
can be configured (e.g., have a size and/or shape) to allow
expansion of the first elastomeric member 6221 within a
medicament container 6210. Furthermore, the first elasto-
meric member 6221 has a diameter D, and a height H,. The
radius R, (FIG. 19) can be any suitable radius. For example,
in some embodiments, the diameter D, is directly related to
the inner diameter (e.g., diameter of an inner surface) of the
walls of the medicament container 6210. In such embodi-
ments, the diameter D, can be configured to be slightly
larger than the inner diameter of the medicament container
6210. In this manner, the sides of the first elastomeric
member 6221 can engage the inner surface of the medica-
ment container 6210 to define a fluid seal. Expanding
further, with the diameter D, of the first elastomeric member
6221 slightly larger than the inner radius of the medicament
container 6210, the grooves 6224 define a void such that the
side of the first elastomeric member 6221 can deform (e.g.,
be flattened) to occupy a portion of the void when disposed
within or moved within the medicament container 6210.
Similarly stated, the grooves 6224 allow the sides of the first
elastomeric member 6221 to deform such that the diameter
D, can be reduced to be substantially similar to the inner
diameter of the medicament container 6210.

[0179] The height H, (FIG. 37) of the first elastomeric
member 6221 can be any suitable height. In some embodi-
ments, the height H, of the first elastomeric member 6221
can be used to control the fill volume and/or the delivery
volume. In this manner, the first elastomeric member 6221
can further be configured to control the stroke length of the
piston portion 6330 of the first movable member 6301
and/or the mixing piston 6370. In some embodiments, the
height H; of the first elastomeric member 6221 can be such
that, in use, the first elastomeric member 6221 does not
substantially deform in a longitudinal direction (e.g., proxi-
mal and distal direction). Thus, the height H, of the first
elastomeric member 6221 can be such that the first elasto-
meric member 6221 does not substantially deform when
engaged by the first movable member 6301 and/or the
second movable member 6370. In some embodiments, the
second elastomeric member 6225 can be substantially simi-
lar to the first elastomeric member 6221; therefore, the
second elastomeric member 6225 is not shown or described
in detail herein.

[0180] As shown in FIGS. 39-42 the third elastomeric
member 6229 includes a proximal surface 6230, a distal
surface 6231, a set of grooves 6232, a proximal counter bore
6233, and a distal counter bore 6234. The grooves 6232 can
be configured (e.g., have a size and/or shape) to allow
expansion of the third elastomeric member 6229 within a
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medicament container 6210. Furthermore, the third elasto-
meric member 6229 has a diameter D,, a height H,, and a
thickness T. The diameter D, (FIG. 40) can be any suitable
diameter. For example, in some embodiments, the diameter
D, is directly related to the inner diameter (e.g., diameter of
an inner surface) of the walls of the medicament container
6210. In such embodiments, the diameter D, can be config-
ured to be slightly larger than the inner radius of the
medicament container 6210. In this manner, the sides of the
third elastomeric member 6229 can engage the inner surface
of the medicament container 6210 to define a fluid seal.
Expanding further, the grooves 6232 allow the sides of the
third elastomeric member 6229 to deform such that the
diameter D, can be reduced to be substantially similar to the
inner diameter of the medicament container 6210. In some
embodiments, the diameter D, of the third elastomeric
member 6229 can be substantially similar to the diameter D,
of the first elastomeric member 6221. Similarly, in some
embodiments, the height H, of the third elastomeric member
6229 can be substantially similar to the height H, of the first
elastomeric member.

[0181] The proximal counter bore 6233 and the distal
counter bore 6234 define a depth P, a width W, an angle O,
an external radius S, and an internal radius Q. In use, the
third elastomeric member 6229 is configured to engage a
portion of the carrier 6260 and the needle 6216. More
specifically, the distal counter bore 6234 receives a portion
of the needle hub 6264, as shown in FIGS. 73 and 74,
described in further detail herein. The width W and depth D
of the distal counter bore 6234 can be such that an upper
portion 6267 of the needle hub 6264 can be disposed within
the distal counter bore 6234 when the medicament container
6210 is moved to a second container position (in which the
needle 6216 is placed into fluid communication with the dry
medicament volume 6237). Furthermore, the distal counter
bore 6234 and the proximal counter bore 6233 reduces the
thickness T of the portion of the third elastomeric member
6229 through which the needle 6216 penetrates, as further
described herein.

[0182] In some embodiments a first elastomeric member,
a second elastomeric member, and/or a third elastomeric
member of an injector can be similar to first elastomeric
member 6221 or third elastomeric member 6229. Said
another way, in some embodiments, a medicament container
can include three elastomeric members similar to the first
elastomeric member 6221. In other embodiments, a medi-
cament container can include three elastomeric members
similar to the third elastomeric member 6229. For example,
in such embodiments, the first elastomeric member and the
second elastomeric member can define a proximal counter
bore and a distal counter bore and can be configured to
further control the fill volume and/or delivery volume of a
diluent and/or lyophilized medicament disposed within the
medicament container.

[0183] As described above, the medicament container
6210 is configured to engage and/or be coupled to the carrier
6260 (see e.g., FIGS. 28 and 29). Referring to FIGS. 43 and
44, the carrier 6260 includes a proximal end portion 6261,
a distal end portion 6262, a needle hub 6264, an electronics
engagement portion 6278, a first retention arm 6280, and a
second retention arm 6290. The first retention arm 6280 and
the second retention arm 6290 extend, in the proximal
direction, from a container-mounting portion 6263 disposed
at the distal end portion 6262 of the carrier 6260. The
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container-mounting portion 6263 is configured to selectively
engage the flanged end 6214 of the medicament container
6210. More specifically, the carrier 6260 includes the set of
tabs 6271 that include a container shoulder 6272. As
described above, the set of tabs 6271 are configured to
selectively engage the container engagement protrusions
6131 of the housing 6100 (see e.g., FIG. 31). The arrange-
ment of the tabs 6271, the container engagement protrusions
6131, and the container shoulders 6272 are such that the
flanged end 6214 of the medicament container 6210 can
selectively engage the container shoulder 6272 when mov-
ing between the first container position and the second
container position, as described in further detail herein.

[0184] The needle hub 6264 includes a base portion 6265,
an upper portion 6267, and a lower needle port 6268. The
base portion 6265 includes a proximal surface 6266 from
which the upper portion 6267 extends in the proximal
direction. The lower needle port 6268 is configured to
extend from the base portion 6265 in the distal direction. The
needle hub 6264 defines a needle passageway 6270 that
receives a proximal end portion 6217 of the needle 6216 (see
e.g., FIG. 31). Expanding further, the needle passageway
6270 can include an inner surface (not shown) that includes
any suitable feature to couple the needle 6216 within the
needle hub 6264. For example, in some embodiments, the
inner surface defining the needle passageway 6270 can
include a set of protrusions configured to define a friction fit
with the needle 6216. In other embodiments, an adhesive
can be applied to the inner surface defining the needle
passageway 6270 to couple the needle 6216 to the needle
hub 6264. The needle hub 6264 is configured to engage a
portion of the medicament container 6210 when the medi-
cament container 6210, as shown in FIG. 31.

[0185] The electronics engagement portion 6278 includes
an activator protrusion 6279. The electronics engagement
portion 6278 extends from a surface of the first retention arm
6280 and is configured to engage the electronic circuit
system 6900. More specifically, the activator protrusion
6279 of the electronics engagement portion 6278 is disposed
within a second actuation portion 6946 of the electronic
circuit system 6900 when the carrier 6260 is in the first
position. When the carrier 6260 is moved to the second
position (i.e., during the injection event), the activator
protrusion 6279 moves in the distal direction to actuate the
second actuation portion 6946 of the electronic circuit
system 6900 as described in further detail herein.

[0186] The first retention arm 6280 includes an inner
surface 6281 and an outer surface 6282. The inner surface
6281 engages the medicament container 6210 when the
medicament container 6210 is disposed within and/or is
coupled to the container-mounting portion 6263. The outer
surface 6282 defines a channel 6283 and includes a retrac-
tion spring surface 6284. The channel 6283 receives a
retraction spring 6440 (FIG. 29) such that a proximal end
portion 6441 of the retraction spring 6440 is in contact with
the retraction spring surface 6284. The outer surface 6282
further defines a slot 6285. The slot 6285 is configured to
receive a guide protrusion 6303 of the first movable member
6301. In this manner, the set of walls 6286 that define the
slot 6285 can engage the guide protrusion 6303 of the first
movable member 6301 such that the top portion 6302 of the
first movable member 6301 is aligned with the carrier 6260
when the first movable member 6301 moves relative to the
carrier 6260. Furthermore, during a retraction event, a distal
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surface of the wall 6286 defining the slot 6285 can engage
the guide protrusion 6303 to transfer a portion of a retraction
force, exerted by the retraction member 6440, on the first
movable member 6301 such that the first movable member
6301 moves in the proximal direction when the carrier 6260
is retracted.

[0187] The second retention arm 6290 includes an inner
surface 6291 and an outer surface 6292. Similar to the first
retention arm 6280, the inner surface 6291 of the second
retention arm 6290 engages the medicament container 6210
when the medicament container 6210 is disposed within
and/or is coupled to the container-mounting portion 6263. In
this manner, the container-mounting portion 6263, the inner
surface 6281 of the first retention arm 6280, and the inner
surface 6291 of the second retention arm 6290 act to couple
the medicament container 6210 to the carrier 6260. The
outer surface 6292 defines a channel 6293, and includes a
latch 6294. The channel 6293 receives a protrusion 6313
included in the latch portion 6310 of the first movable
member 6301. In this manner, the protrusion 6313 can move
within the channel during an injection event.

[0188] The medicament delivery mechanism 6300 (all or
portions of which can also be referred to as a “movable
assembly”) includes the first movable member 6301, the
second movable member 6370 (the mixing piston 6370), and
a mixing spring 6390 (see e.g., FIGS. 45-49). The first
movable member 6301 includes the top portion 6302, the
latch portion 6310, and the piston portion 6330. The top
portion 6302 includes the guide protrusion 6303 and the
actuator member channel 6306 (for receiving the mixing
actuator member 6550), as described above.

[0189] The latch portion 6310 includes a proximal end
portion 6311 and a distal end portion 6312 (see e.g., FIGS.
46 and 47). The proximal end portion 6311 is disposed at
and/or is joined with the top portion 6302 of the first
movable member 6301. Similarly stated, the latch portion
6310 is configured to extend from the top portion 6302 of the
first movable member 6301 in the distal direction. The distal
end portion 6312 of the latch portion 6310 includes a latch
arm 6314 having a first latch protrusion 6315, a second latch
protrusion 6317, and a protrusion 6313, and defines an
opening 6316 and channel 6322. As described above, the
first latch protrusion 6315 is configured to engage the release
member 6530 of the base 6510 and the engagement surface
6109 of the latch member notch 6120. In particular, as
shown in FIG. 30, the release member 6530 urges, bends
and/or deforms the latch arm 6314 to maintain the first latch
protrusion 6315 within the latch member notch 6120. Thus,
the latch arm 6314 can be constructed from a material
having sufficient flexibility such that the release member
6530 can urge, bend and/or deform the latch arm 6314 to
engage the first latch protrusion 6315 with the latch member
notch 6120.

[0190] The opening 6316 of the latch portion 6310 is
defined between a surface of the distal end portion 6312 of
the latch portion 6310 and a proximal surface 6318 of the
second latch protrusion 6317 (see e.g., FIG. 47). The open-
ing 6316 is configured to receive the latch 6620 of the
transfer member 6600 (see e.g., FIGS. 50 and 29). More
particularly, when the medical injector 6000 is in the first
configuration (i.e., prior to actuation), the proximal surface
6318 of the second latch protrusion 6317 is in contact with
a distal surface 6621 of the latch 6620 of the transfer
member 6600. In this manner, the transfer member 6600 can
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transfer a force produced by the spring 6420 to the latch
portion 6310 of the first movable member 6300 to move the
medicament delivery mechanism 6300 in the distal direction
when the medical injector 6000 is actuated. Similarly stated,
this arrangement allows the medicament delivery mecha-
nism 6300 and/or the first movable member 6301 to move
with and/or remain coupled to the transfer member 6600
during the insertion and/or injection operation. The channel
6322 receives the second retention arm 6290 of the carrier
6260. In this manner, the second retention arm 6290 can
move within the channel 6322 between the first position and
the second position. Similarly stated, this arrangement
allows at least a portion of the carrier 6260 to move within
the first movable member 6301 when the movable member
6301 moves relative to the carrier 6260 (e.g., during an
injection event).

[0191] The piston portion 6330 includes a proximal end
portion 6331 and a distal end portion 6332 and defines an
opening 6333 (see e.g., FIG. 48). More specifically, the
proximal end portion 6331 is disposed at and/or joined with
a bottom surface 6304 of the top portion 6302 of the first
movable member 6301. Expanding further, the piston por-
tion 6330 extends from the bottom surface 6304 of the top
portion 6302 and defines an annular shape. Thus, the open-
ing 6333 is defined by the inner walls of the piston portion
6330. The distal end portion 6332 is configured to be
disposed at least partially within the proximal end portion
6212 of the medicament container 6210 (see e.g., FIG. 68).

[0192] As shown in FIG. 45, the piston portion 6330 is
configured to receive at least a portion of the mixing spring
6390 and the mixing piston 6370. More specifically, the
medicament delivery mechanism 6300 is configured such
that when the medical injector 6000 is in the first configu-
ration (e.g., the storage configuration), the mixing spring
6390 is disposed within the piston portion 6330 and the
mixing piston 6370 in a first (e.g., compressed) configura-
tion (see e.g., FIG. 68). Furthermore, the mixing piston 6370
(e.g., the second movable member 6370) is disposed within
the piston portion 6330 such that a proximal end portion
6371 of the mixing piston 6370 extends, in the proximal
direction, through the piston portion 6330 of the first mov-
able member 6301. Similarly stated, when the mixing piston
6370 is in a first position (the storage position), the proximal
end portion 6371 extends through the proximal end portion
of the first movable member 6301 such that the mixing
piston 6370 can be retained within the piston portion 6330
of the first movable member 6301, as described below.

[0193] The mixing piston 6370 includes the proximal end
portion 6371 and a distal end portion 6372. The distal end
portion 6372 includes a base 6373 with a proximal surface
6374 and a distal surface 6375. The proximal surface 6374
of the base 6373 defines a spring seat that receives a distal
end portion 6392 of the mixing spring 6390. The distal
surface 6375 of the base 6373 is configured to engage the
proximal surface 6222 of the first plunger 6221, as described
above. The mixing piston 6370 further includes a set of walls
6376 that extend in the proximal direction from the proximal
surface 6374 of the base 6373. The walls 6376 define
channels 6377 and include tabs 6378 that selectively engage
the piston portion 6330 of the first movable member 6301.
The tabs 6378 are configured to move between a first
configuration (e.g., a retracted configuration) and a second
configuration (e.g., an extended configuration). In some
embodiments, the tabs 6378 can define a pre-stress load such
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that the tabs 6378, without an external force applied, are in
the extended configuration. In some embodiments, the tabs
6378 can be maintained in the first configuration by the inner
surface of the piston portion 6330. In such embodiments, the
tabs 6378 can be moved to the second configuration when
the mixing piston 6370 is moved in the distal direction to the
second position, as described in further detail herein. As
described herein, the tabs 6378 (also referred to as a reten-
tion portion or retention members) are configured to contact
and/or engage the distal end surface 6334 to limit proximal
movement of the mixing piston 6370 relative to the first
movable member 6301 (i.e., retraction of the mixing piston
6370 into the piston portion 6330) after the mixing piston
6370 has been actuated. This arrangement prevents retrac-
tion of the mixing piston 6370 when the force produced by
the spring 6420, which can exceed the force produced by the
mixing spring 6390, is applied to the first movable member
6301 via the transfer member 6600.

[0194] The proximal end portion 6371 includes retention
protrusions (or portions) 6379 and alignment grooves 6380.
The retention grooves 6379 extend laterally from a surface
of the walls 6376 that define the channels 6377. Similarly
stated, as shown in FIG. 49, the retention protrusions 6379
extend into the channels 6377. As described above, the
proximal end portion 6371 of the mixing piston 6370
extends through the proximal end portion 6331 of the piston
portion 6330. In this manner, the alignment grooves 6380
receive alignment protrusions 6305 included in the top
portion 6302 of the first movable member 6301 (see e.g.,
FIG. 32). Furthermore, when the medical injector 6000 is in
the first configuration, the retention protrusions 6379 engage
the retention portion 6558 of the mixing actuator member
6550. Thus, when the medical injector 6000 is in the first
configuration, the mixing piston 6370 is in a first (e.g.,
locked) position, in which the movement of the mixing
piston 6370 relative to the first movable member 6301 is
limited and/or prevented.

[0195] The arrangement of the first movable member
6301, the mixing piston 6370, and the mixing actuator
member 6550 is such that when the mixing actuator member
6550 is moved to actuate a mixing event, the mixing spring
6390 expands to move the mixing piston 6370 in the distal
direction. More particularly, when the retention protrusions
6379 are in contact with the retention portion 6558 of the
mixing actuator member 6550, a lock surface 6560 (see e.g.,
FIG. 64) of the retention portion 6558 applies a reaction
force to a distal surface of the retention protrusions 6379
equal to the force exerted by the mixing spring 6390.
Therefore, when the mixing actuator member 6550 is moved
to the second position (e.g., no longer in contact with the
retention protrusions 6379) the reaction force is removed
and the mixing spring 6390 expands. Furthermore, the
bottom surface 6304 of the top portion 6302 of the first
movable member 6301 engages the proximal end portion
6391 of the mixing spring 6390 such that when the mixing
spring 6390 expands, the distal end portion 6392 moves in
the distal direction. Thus, the expansion of the mixing spring
6390 is such that the mixing spring 6390 exerts a force on
the mixing piston 6370 to move the mixing piston 6370 in
the distal direction, as further described herein.

[0196] Referring to FIG. 50, the transfer member 6600
includes a proximal end portion 6610 and a distal end
portion 6611, and is configured to move between a first
configuration (see e.g., FIGS. 50 and 68, in which the
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transfer member 6600 is engaged to the first movable
member 6301) and a second configuration (see e.g., FIG. 76,
in which the transfer member 6600 is disengaged from the
first movable member 6301). The proximal end portion 6610
is substantially cylindrical and is configured to engage
and/or contact the spring 6420. Moreover, the transfer
member 6600 includes a ring protrusion 6612 that includes
a proximal surface 6613 defining a spring seat 6615. The
distal end portion 6422 of the spring 6420 is disposed about
the proximal end portion 6610 of the transfer member 6600,
and is configured to engage the spring seat 6615 defined by
the ring protrusion 6612.

[0197] The transfer member 6600 further includes a latch
extension 6617 that extends from a distal surface 6614 of the
ring protrusion 6612. The latch extension 6617 includes the
latch arm 6618 and a bendable portion 6622. The latch arm
6618 includes the first guide surface 6619, the latch 6620,
the guide protrusion 6624, and the second guide surface
6626. As described above, the latch extension 6617 extends
in a distal direction from the ring protrusion 6612 of the
transfer member 6600. The latch arm 6618 is configured to
extend from the distal end portion 6611 of the transfer
member 6610. Similarly stated, the latch arm 6618 extends
from a distal end portion of the latch extension 6617.
Moreover, the latch arm 6618 extends from the distal end
portion of the latch extension 6617 at a suitable angle such
that the latch 6620 is received within the opening 6316 of the
first movable member 6301 (see e.g., FIGS. 46 and 47). For
example, in some embodiments, the latch arm 6618 extends
from the distal end portion of the latch extension 6617 at an
acute angle. The first guide surface 6619, the second guide
surface 6626, and the guide protrusion 6624 engage the
transfer member guide 6117 of the housing 6100, as
described above.

[0198] The latch 6620 extends from a proximal end por-
tion 6623 of the latch arm 6618. The latch 6620 is configured
to engage the second latch protrusion 6317 of the latch
portion 6310 of the first movable member 6301. As
described above, the distal surface 6621 of the latch 6620 is
configured to be in contact with a proximal surface 6318 of
the second latch protrusion 6317 when the transfer member
6600 is in the first configuration. In this manner, the transfer
member 6600 transfers a force from the actuation of the
spring 6420 to the first movable member 6301 and/or the
medicament delivery mechanism 6300 to move the medi-
cament delivery mechanism 6300 in the distal direction
within the housing 6100. In this manner, the force produced
by the spring 6420, which is offset from the medicament
delivery mechanism 6300 and/or the medicament container
6210, results in both the insertion of the needle 6216 and
injection of the medicament within the medicament con-
tainer 6210. Although, as described below, the mixing spring
6390 produces a force to mix a diluent and a lyophilized
medicament, in other embodiments, a portion of the force
produced by the spring 6420 can be used to facilitate the
mixing process.

[0199] Furthermore, when the transfer member 6600 has
moved a desired distance in the distal direction in response
to the force produced by the actuation of the spring 6420
(e.g., upon completion of the medicament injection), the
guide protrusion 6624 of the latch 6620 aligns with the lower
notch 6121 of the housing 6100 (see e.g., FIG. 25) to allow
the transfer member 6600 to be moved to the second
configuration (see e.g., FIG. 76). Expanding further, when
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the guide protrusion 6624 is aligned with the lower notch
6121 the guide protrusion 6624 moves through the lower
notch 6121 thereby placing transfer member 6600 in the
second configuration. In this manner, the latch 6620 can be
disengaged from the second latch protrusion 6317. Similarly
stated, when the transfer member 6600 is in its second
configuration, the late 6620 is disengaged from the first
movable member 6301, and the force produced by the spring
6420 is no longer transferred to the medicament delivery
mechanism 6300. In particular, the bendable portion 6622 of
the latch extension 6617 is configured to bend, relative to the
latch extension 6617. In some embodiments, the bendable
portion 6622 can define a pre-stress load such that when the
transfer member 6600 is in the first configuration, the
bendable portion 6622 is in a bent or deformed position.
Thus, when the guide protrusion 6624 is aligned with the
lower notch 6121, the bendable portion 6622 of the transfer
member 6600 bends (e.g., returns to an undeformed posi-
tion), thereby placing the transfer member 6600 in its second
configuration (see FIG. 76).

[0200] When the transfer member 6600 is in its second
configuration, the latch 6620 is disengaged from the second
latch protrusion 6317 of the first movable member 6301.
Said another way, when the guide protrusion 6624 of the
latch 6620 is aligned with the lower notch 6121, the bend-
able portion 6622 of the transfer member 6600 bends (e.g.,
returns to the undeformed configuration) such that the angle
between the latch arm 6618 and the latch extension 6617 is
reduced, thus disengaging the transfer member 6600 from
the medicament delivery mechanism 6300. Said yet another
way, when the transfer member 6600 is in its second
configuration, the medicament delivery mechanism 6300 is
isolated and/or no longer operably coupled to the spring
6420. In this manner, as described below, the retraction force
exerted by the retraction spring 6440 moves the medicament
delivery mechanism 6300 and/or the medicament container
assembly 6200 proximally within the housing 6100 to retract
the needle 6216.

[0201] FIGS. 51-56 show the electronic circuit system
6900. The electronic circuit system 6900 of the medical
injector 6000 includes a printed circuit board 6922, a battery
assembly 6962, an audio output device 6956, two light
emitting diodes (LEDs) 6958A, 6958B and a battery clip
6910. The electronic circuit system 6900 is disposed within
the housing 6100 (see e.g., FIG. 69). As described herein, the
electronic circuit system 6900 is configured to output an
electronic output associated with the use of the medical
injector 6000.

[0202] As described above, the electronic circuit system
6900 is coupled to the second housing member 6140 of the
housing 6100. In some embodiments, the electronic circuit
system 6900 can be coupled to the housing 6100 by any
suitable means such as an adhesive, a clip, a label and/or the
like. As described in more detail herein, the battery clip
protrusion 6176 of the second housing member 6140 is
configured to hold the battery clip 6910 in place. Similarly
stated, the battery clip protrusion 6176 of the second housing
member 6140 is configured to exert a force on the battery
clip 6910 to ensure that electrical contact between the
battery assembly 6962 and the battery clip 6910 is main-
tained when the battery isolation protrusion 6197 of the
cover 6190 is removed.

[0203] As shown and described above with respect to FIG.
26, the second housing member 6140 defines the sounds
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apertures 6173, the LED aperture 6178, the first actuator
groove 6179, and the second actuator groove 6180. The
audible output device 6956 is disposed within the recess
6165 defined by the inner surface 6146 of the second
housing member 6140 such that the front face of the audible
output device 6956 is disposed adjacent the sound apertures
6173. In this manner, the sound apertures 6173 are config-
ured to allow sound produced by the audio output device
6956 to pass from the audio output device 6956 to a region
outside of the housing 6100. Furthermore, the audio output
device 6956 includes the tabs 6957 configured to engage the
latches 6163 of the second housing member 6140.

[0204] The first actuator groove 6179 defined by the
second housing member 6140 is disposed adjacent the safety
lock actuator groove 6133 defined by the first housing
member 6110. In this manner, the first actuator groove 6179
of the second housing member 6140 and the safety lock
actuator groove 6133 of the first housing member 6110
collectively receive the protrusion 6555 of the mixing actua-
tor member 6550 (see e.g., FIGS. 53 and 64), which is
described in more detail herein. The second actuator groove
6180 of the second housing member 6140 is configured to
receive the protrusion 6279 of the electronic engagement
portion 6278 included in the carrier 6260 (see e.g., FIGS. 44
and 53), which is described in more detail herein.

[0205] The printed circuit board 6922 of the electronic
circuit system 6900 includes a substrate 6924, a first actua-
tion portion 6926 and a second actuation portion 6946. The
substrate 6924 of the printed circuit board 6922 includes the
electrical components for the electronic circuit system 6900
to operate as desired. For example, the electrical compo-
nents can be resistors, capacitors, inductors, switches,
microcontrollers, microprocessors and/or the like. The
printed circuit board 6922 may also be constructed of
materials other than a flexible substrate such as a FR4
standard board (rigid circuit board).

[0206] As shown in FIGS. 53-56, the first actuation por-
tion 6926 includes a first electrical conductor 6934 and
defines an opening 6928 having a boundary 6929. The
opening 6928 of the first actuation portion 6926 is config-
ured to receive the protrusion 6555 of the mixing actuator
member 6550. The boundary 6929 of the opening 6928 has
a discontinuous shape, such as, for example, a teardrop
shape, that includes a stress concentration riser 6927. The
discontinuity and/or the stress concentration riser 6927 of
the boundary 6929 can be of any suitable shape to cause the
substrate 6924 to deform in a predetermined direction when
the protrusion 6555 of the mixing actuator member 6550 is
moved relative to the opening 6928, as shown by the arrow
NN in FIG. 55.

[0207] The opening 6928 is defined adjacent the first
electrical conductor 6934 that electronically couples the
components included in the electronic circuit system 6900.
The first electrical conductor 6934 includes a first switch
6972, which can be, for example a frangible portion of the
first electrical conductor 6934. In use, when the safety lock
6700 is moved in the distal direction from the first position
to the second position, the protrusion 6726 of the actuator
6724 engages the catch 6553 of the mixing actuator member
6550 and moves the distal end portion 6551 of the mixing
actuator member 6550 in the distal direction. In this manner,
the protrusion 6555 of the mixing actuator member 6550
moves from a first position (see e.g., FIG. 54) to a second
position (see e.g., FIG. 55). The movement of the mixing
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actuator member 6550 causes the protrusion 6555 to move
within the first opening 6928, as indicated by the arrow NN
in FIG. 55. The movement of the protrusion 6555 tears the
first actuation portion 6926 of the substrate 6924, thereby
separating the portion of the first electrical conductor 6934
including the first switch 6972. Said another way, when the
safety lock 6700 is moved from its first position to its second
position (see e.g., FIG. 69), the mixing actuator member
6550 is actuated and the protrusion 6555 moves the first
switch 6972 from a first state (e.g., a state of electrical
continuity) to a second state (e.g., a state of electrical
discontinuity). Said yet another way, when the safety lock
6700 is moved from its first position to its second position,
the mixing actuator member 6550 disrupts the first electrical
conductor 6934.

[0208] The second actuation portion 6946 includes a sec-
ond electrical conductor 6935 and defines an opening 6945
having a boundary 6949. As shown in FIGS. 53-56, the
opening 6945 of the second actuation portion 6946 is
configured to receive the protrusion 6279 of the electronic
engagement portion 6278 of the carrier 6260. The boundary
6949 of the opening 6945 has a discontinuous shape that
includes a stress concentration riser 6947. The discontinuity
and/or the stress concentration riser 6947 of the boundary
6949 can be of any suitable shape to cause the substrate 6924
to deform in a predetermined direction when the protrusion
6279 of the carrier 6260 is moved in a proximal direction
relative to the opening 6945, as shown by the arrow OO in
FIG. 56.

[0209] The second electrical conductor 6935 includes a
second switch 6973, which can be, for example, a frangible
portion of the second electrical conductor 6935. In use,
when the carrier 6260 is moved from its first position to its
second position (see e.g., FIG. 73), the protrusion 6555
moves in a distal direction, substantially parallel to a plane
defined by a surface of the second actuation portion 6946 of
the substrate 6924. The distal movement of the protrusion
6555 tears the second actuation portion 6946 of the substrate
6924, thereby separating the portion of the second electrical
conductor 6935 including the second switch 6973. Said
another way, when the carrier 6260 is moved from its first
position to its second position, the protrusion 6555 moves
the second switch 6973 from a first state (e.g., a state of
electrical continuity) to a second state (e.g., a state of
electrical discontinuity). In some embodiments, other por-
tions the medical injector 6000 can engage the first electrical
conductor 6934 or the second electrical conductor 6935 to
actuate the electronic circuit system 6900. For example, in
some embodiments, a base can include an actuator such that
the proximal movement of the base can urge an actuator to
move in the proximal direction to actuate the electronic
circuit system.

[0210] In some embodiments, the safety lock 6700, the
mixing actuator member 6550 and/or other portions of the
medical injector 6000 can be configured to interact with
mechanical and/or optical switches to produce an electronic
output in a reversible manner. For example, in some embodi-
ments, the electronic circuit system 6900 can include one or
more optical switches configured to change states based on
the sensed position of one of the plungers within the
medicament container 6210. In some such embodiments, the
electronic circuit system 6900 can produce an output when
the mixing event has ended based at least in part upon the
location of a plunger within the medicament container.
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[0211] The battery assembly 6962 of the electronic circuit
system 6900 includes two batteries stacked on top of one
another. In other embodiments, the electronic circuit system
can include any number of batteries and/or any suitable type
of power source. In some embodiments, for example, the
battery assembly can include Lithium batteries such as, for
example, CR61616, CR62016s, type AAA or the like. The
battery assembly 6962 has a first surface 6964 and a second
surface 6966. The first surface 6964 of the battery assembly
6962 can contact an electrical contact (not shown) disposed
on the substrate 6924. The second surface 6966 of the
battery assembly 6962 is configured to contact a contact
portion 6918 of a distal end portion 6916 of a battery clip
6910. When both the electrical contact of the substrate 6924
and the contact portion 6918 of the distal end portion 6916
of the battery clip 6910 contact the battery assembly 6962,
the batteries of the battery assembly 6962 are placed in
electrical communication with the electronic circuit system
6900. Said another way, when the electrical contact of the
substrate 6924 and the contact portion 6918 of the distal end
portion 6916 of the battery clip 6910 contact the battery
assembly 6962, the battery assembly 6962 is configured to
supply power to the electronic circuit system 6900.

[0212] The battery clip 6910 (shown in FIG. 51) includes
a proximal end portion 6912 and a distal end portion 6916.
The proximal end portion 6912 defines a retention aperture
(not shown). The retention aperture is configured to receive
a screw 6911 to couple the battery clip 6910 to the battery
clip protrusion 6176 of the second housing member 6140. In
this manner, the battery clip protrusion 6176 maintains the
position of the battery clip 6910 with respect to the elec-
tronic circuit system housing 6170 and/or the battery assem-
bly 6962.

[0213] The distal end portion 6916 of the battery clip 6910
includes a contact portion 6918 and an angled portion 6917.
As described above, the contact portion 6918 is configured
to contact the second surface 6966 of the battery assembly
6962 to place the battery assembly 6962 in electrical com-
munication with the electronic circuit system 6900. The
angled portion 6917 of the distal end portion 6916 of the
battery clip 6910 is configured to allow a proximal end
portion 6236 of a battery isolation protrusion 6197 (see e.g.,
FIG. 58) to be disposed between the second surface 6966 of
the battery assembly 6962 and the contact portion 6918 of
the distal end portion 6916 of the battery clip 6910. When
the battery isolation protrusion 6197 is disposed between the
second surface 6966 of the battery assembly 6962 and the
contact portion 6918 of the distal end portion 6916 of the
battery clip 6910, the electrical path between the battery
assembly 6962 and the remainder of the electrical circuit
system 6900 is disrupted, thereby removing power from the
electronic circuit system 6900. The contact portion 6918 of
the distal end portion 6916 of the battery clip 6910 is biased
such that when the battery isolation protrusion 6197 is
removed, the contact portion 6918 will move into contact the
second surface 6966 of the battery assembly 6962, thereby
restoring electrical communication between the battery
assembly 6962 and the electronic circuit system 6900. In
some embodiments, the battery isolation protrusion 6197
can be repeatedly removed from between the second surface
6966 of the battery assembly 6962 and the contact portion
6918 of the distal end portion 6916 of the battery clip 6910
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and reinserted. Said another way, the battery isolation pro-
trusion 6197 and the battery clip 6910 collectively form a
reversible on/off switch.

[0214] The audio output device 6956 of the electronic
circuit system 6900 is configured to output audible sound to
a user in response to use of the medical injector 6000. In
some embodiments, the audible output device 6956 can be
a speaker. In some embodiments, the audible sound can be,
for example, associated with a recorded message and/or a
recorded speech. In other embodiments, the audible instruc-
tions can be an audible beep, a series of tones and/or or the
like.

[0215] In some embodiments, the medical injector 6000
can have a network interface device (not shown) configured
to operatively connect the electronic circuit system 6900 to
a remote device (not shown) and/or a communications
network (not shown). In this manner, the electronic circuit
system 6900 can send information to and/or receive infor-
mation from the remote device. The remote device can be,
for example, a remote communications network, a computer,
a compliance monitoring device, a cell phone, a personal
digital assistant (PDA) or the like. Such an arrangement can
be used, for example, to download replacement processor-
readable code from a central network to the electronic circuit
system 6900. In some embodiments, for example, the elec-
tronic circuit system 6900 can download information asso-
ciated with a medical injector 6000, such as an expiration
date, a recall notice, updated use instructions or the like.
Similarly, in some embodiments, the electronic circuit sys-
tem 6900 can upload compliance information associated
with the use of the medical injector 6000 via the network
interface device.

[0216] FIGS. 57 and 58 show the cover 6190 of the
medical injector 6000. The cover 6190 includes a proximal
end portion 6191 and a distal end portion 6192, and defines
a cavity 6196. The cavity 6196 of the cover 6190 is
configured to receive at least a portion of the housing 6100.
Thus, when the portion of the housing 6100 is disposed
within the cover 6190, the cover 6190 blocks an optical
pathway between the medicament container 6210 and a
region outside of the housing 6100. Similarly stated, when
the portion of the housing 6100 is disposed within the cover
6190, the cover 6190 is obstructs the first status indicator
aperture 6130 and/or the second status indicator aperture
6160 of the housing 6100 to reduce the amount of light
transmitted to the medicament within the medicament con-
tainer 6210. In this manner, the life of the medicament can
be extended by the prevention and/or reduction of degrada-
tion to the medicament that may be caused by ultra-violet
radiation. In some embodiments, for example, when the
medicament is not degraded by ultra-violet radiation, the
cover 6190 can include status indicator apertures similar to
the status indicator aperture 6130 and/or 6160.

[0217] As described above, the electronic circuit system
6900 can be actuated when the housing 6100 is at least
partially removed from the cover 6190. More particularly,
the distal end portion 6192 of the cover 6190 includes the
battery isolation protrusion 6197. The battery isolation pro-
trusion 6197 includes a proximal end portion 6198 and a
distal end portion 6199. The proximal end portion 6198 of
the battery isolation protrusion 6197 is configured to be
removably disposed between the second surface 6966 of the
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battery assembly 6962 and the contact portion 6918 of the
distal end portion 6916 of the battery clip 6910, as described
above.

[0218] The cover 6190 can be any suitable configuration
and can include any suitable feature. For example, the cover
6190 includes notches 6194 disposed at the proximal end of
the cover 6190. In some embodiments, the notches 6194 can
be used to reduce the material needed to manufacture the
cover 6190. In some embodiments, the cover 6190 can
include openings that can receive inserts (not shown). The
inserts can be a flexible inserts and can be configured to
increase friction between the cover 6190 and a surface. For
example, the inserts can increase the friction between the
cover 6190 and a surface on which the medical injector 6000
is placed, to prevent sliding.

[0219] FIGS. 59-63 show the safety lock 6700 of the
medical injector 6000. The safety lock 6700 of the medical
injector 6000 includes a proximal surface 6730, a distal
surface 6740 opposite the proximal surface 6730 and a
needle sheath 6820. The safety lock 6700 defines a needle
sheath aperture 6703 and a battery isolation protrusion
aperture 6728. The battery isolation protrusion aperture
6728 is configured to receive the battery isolation protrusion
6197 of the cover 6190 such that the battery isolation
protrusion 6197 can be disposed within the housing 6100
and/or in engagement with the electronic circuit system
6900, as described above. Similarly stated, the battery
isolation protrusion aperture 6728 of the safety lock 6700 is
aligned with the battery isolation protrusion aperture 6135 of
the housing 6100, such that the battery isolation protrusion
6197 can be disposed within the housing 6100 when the
cover 6190 is disposed about a portion of the housing 6100.
[0220] The proximal surface 6730 of the safety lock 6700
includes the safety lock protrusions 6702, the actuator 6724,
two opposing pull-tabs 6710, and an engagement portion
6720. As described above, when the safety lock 6700 is in
a first (locked) position, the safety lock protrusions 6702 are
disposed in the safety lock protrusion opening 6514 defined
by the base 6510 and in contact with a distal surface 6107
of the housing 6100 (see e.g., FIGS. 31 and 68). Accord-
ingly, the safety lock protrusions 6702 are configured to
prevent the proximal movement of the base 6510 and/or
delivery of the medicament.

[0221] The actuator 6724 of the safety lock 6700 defines
the channel 6725 and includes the protrusion 6726. The
actuator 6724 can extend from the proximal surface 6730 of
the safety lock 6700 and through a safety lock actuator
opening 6524 of the base 6510 (see e.g., FIG. 65). As
described above, the channel 6725 receives a catch 6553 of
the mixing actuator member 6550 such that the protrusion
6726 can engage the catch 6553. The protrusion 6726
extends in a direction substantially transverse to the actuator
6724 and/or substantially parallel to the proximal surface
6730 of the safety lock 6700. As described above, the
protrusion 6726 can engage the catch 6553 to move the
mixing actuator member 6550 in the distal direction when
the safety lock 6700 is moved distally to remove the needle
sheath 6820 and/or prepare the medical injector 6000 for
use.

[0222] The pull-tabs 6710 of the safety lock 6700 include
a grip portion 6712 and indicia 6713. The grip portion 6712
of the pull-tabs 6710 provides an area for the user to grip
and/or remove the safety lock 6700 from the rest of the
medicament delivery system 6700. The indicia 6713 provide
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instruction on how to remove the safety lock 6700. The
distal end surface 6740 also includes indicia 6741 (see e.g.,
FIG. 61). In some embodiments, for example, indicia can
indicate the direction the user should pull the safety lock
6700 to remove the safety lock 6700. In other embodiments,
indicia can indicate the medical injector 6000 is a trainer
(e.g., that the medical injector 6000 is devoid of a needle
and/or an active medicament).

[0223] The engagement portion 6720 of the safety lock
6700 includes engagement members 6721. The engagement
members 6721 extend in a proximal direction from the
proximal surface 6730. The engagement members 6721
have tabs 6722 that extend from a surface of the engagement
members 6721. The tabs 6722 are configured to engage a rib
6825 disposed at a distal end portion 6822 of the needle
sheath 6820. In this manner, distal movement of the safety
tab 6700 results in distal movement (e.g., removal of) the
needle sheath 6820.

[0224] As shown in FIGS. 62 and 63, the needle sheath
68210 includes the distal end portion 6822, a proximal end
portion 6821, the rib 6825, and a needle plug 6827. The
needle sheath 6820 also defines a bore 6828. The bore 6828
is defined by an inner surface 6826 of the needle sheath 6820
and is configured to receive the needle 6216 and/or a distal
end portion of the 6213 of the medicament container 6200.
The needle plug 6827 is disposed within the bore 6828 at the
distal end portion 6822 of the needle sheath 6820. The
needle plug 6827 can be any suitable material configured to
engage a proximal end portion 6218 of the needle 6216. For
example, in some embodiments, the needle plug can be a
cork material or any other suitable porous material (e.g., any
suitable PorexTM material) to allow for exposure to ethyl-
ene oxide during a sterilization operation.

[0225] The inner surface 6826 further define an annular
protrusion 6829 disposed at the proximal end portion 6281
of the needle sheath 6820 and is configured to engage an
annular notch 6269 defined by the lower needle port 6268 of
the carrier 6260. The annular protrusion 6829 defines a
friction fit with the annular notch 6269 of the carrier 6260.
In this manner, the needle sheath 6820 can be coupled to the
carrier 6260 and can protect the user from the needle 6216
and/or can keep the needle 6216 sterile before the user
actuates the medical injector 6000.

[0226] The distal end portion 6822 of the needle sheath
6820 is configured to be inserted into a space defined
between the tabs 6722 of the engagement members 6721 of
the safety lock 6700. The tabs 6722 are angled and/or bent
towards the distal direction to allow the distal end portion
6822 of the needle sheath 6810 to move between the
engagement members 6721 in a distal direction, but not in
a proximal direction. Similarly stated, the tabs 6722 include
an edge that contacts the rib 6825 of the needle sheath 6820
to prevent the safety lock 6700 from moving in a distal
direction relative to the needle sheath 6820. In this manner,
the needle sheath 6820 is removed from the needle 6216
when the safety lock 6700 is moved in a distal direction with
respect to the housing 6100 (see e.g., FIG. 69).

[0227] FIG. 64 shows the mixing actuator member 6550
of the medical injector 6000. The mixing actuator member
6550 includes the proximal end portion 6551, the distal end
portion 6552, and the engagement portion 6558. The distal
end portion 6552 includes the protrusion 6555 and the catch
6553 having an engagement surface 6554. As described
above, the catch 6553 is configured to engage the protrusion



US 2019/0151548 Al

6726 of the actuator 6724 included in the safety lock 6700.
In this manner, when the safety lock 6700 is moved in the
distal direction, the protrusion 6726 contacts the engage-
ment surface 6554 of the catch 6553 and moves the distal
end portion 6552 of the mixing actuator member 6550 in the
distal direction. Thus, when the distal end portion 6552 of
the mixing actuator member 6550 is moved in the distal
direction, the protrusion 6555 is moved in the distal direc-
tion to actuate a portion of the electronic circuit system
6900, as described above.

[0228] The proximal end portion 6551 defines a curved
portion 6556 and includes the pivot protrusions 6557. As
described above, the pivot protrusions 6557 are disposed
within the pivot protrusion apertures 6125 and 6155 of the
housing 6100, such that the mixing actuator member 6550
can pivot about the pivot protrusions 6557 when actuated.
Furthermore, the proximal end portion 6551 includes a
stiffening arm 6564 configured to facilitate the pivot motion
of the mixing actuator member 6550. Expanding further, the
stiffening arm 6564 can be configured to transfer and/or
amplify of a portion of a force exerted on the catch 6553 by
the distal movement of the safety lock 6700 to move the
retention portion 6558 in a lateral direction (e.g., a direction
substantially perpendicular to the distal direction), as
described in further detail herein. More particularly, the
stiffening arm 6564 is configured such that the curved
portion 6556 of the mixing release member 6550 is spaced
apart from the pivot protrusions 6557 by a first distance and
the retention portion 6558 is spaced apart from the pivot
protrusions 6557 by a second distance, less than the first
distance. In this manner the force exerted by the retention
portion 6558 during rotation of a portion of the mixing
release member 6550 is greater than the force applied to the
distal end portion 6552 of the mixing release member 6550.

[0229] The retention portion 6558 extends in a substan-
tially normal direction from distal end portion 6552 of the
mixing release member 6550. Similarly stated, the retention
portion 6558 is substantially perpendicular to a portion of
the mixing release member 6550 defined between the proxi-
mal end portion 6551 and the distal end portion 6552. The
retention portion 6558 includes a lock surface 6560 and
defines a set of notches 6559. As described above, the lock
surface 6560 can selectively engage the retention protru-
sions 6379 of the mixing piston 6370 to maintain the mixing
piston 6370 in the first (e.g., locked) configuration. The
notches 6559 are configured to receive a set of the retention
protrusions 6379 when the retention portion 6558 is moved
to the second position (e.g., when the safety lock 6700 is
removed from the housing 6100).

[0230] FIGS. 65 and 66 show the base 6510 of the medical
injector 6000. The base 6510 includes a proximal surface
6511, a distal surface 6523 and base connection knobs 6518.
The base 6510 defines a needle aperture 6513, the safety
lock protrusion apertures 6514, the battery isolation protru-
sion aperture 6521, the safety lock actuator opening 6524,
and pull-tab openings 6519. The needle aperture 6513 is
configured to receive the needle 6216 when the medical
injector 6000 is actuated. The safety lock protrusion aper-
tures 6514 of the base 6510 receive the safety lock protru-
sions 6702 of the safety lock 6700 when the safety lock 6700
is coupled to the housing 6100 and/or the base 6510. The
battery isolation protrusion aperture 6521 of the base 6510
receives the battery isolation protrusion 6197 of the cover
6190. The safety lock actuator opening 6524 receives the
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actuator 6724 of the safety lock 6700 when the safety lock
6700 is coupled to the housing 6100 and/or the base 6510.
The pull-tab openings 6519 are configured to receive the
pull-tabs 6710 of the safety lock 6700 when the safety lock
6700 is coupled to the housing 6100 and/or the base 6510.

[0231] The proximal surface 6511 of the base 6510
includes and/or is coupled to the release member 6530 and
the guide members 6517. The release member 6530 includes
a proximal end portion 6531 and a distal end portion 6532
and defines a channel 6533 between a system lock surface
6534 and the distal end portion 6532 (see e.g., FIG. 66). The
system lock surface 6534 is disposed at the proximal end
portion 6531, and is configured to engage the first latch
protrusion 6315 of the medicament delivery mechanism
6300 when the medical injector 6000 is in the first configu-
ration. Moreover, the system lock surface 6534 engages the
first latch protrusion 6315 such that the system lock surface
6534 maintains the engagement of the first latch protrusion
6315 and the latch member notch 6120, as described above
and shown in FIGS. 29 and 30. Similarly stated, the system
lock surface 6534 of the release member 6530 applies a
force to the first latch protrusion 6315 to maintain the first
latch protrusion 6315 within the latch member notch 6120.
In this manner, distal movement of the first movable member
6301 and/or the medicament delivery mechanism 6300 is
limited. When the base 6510 is moved in a proximal
direction, as described in further detail herein, the system
lock surface 6534 moves in the proximal direction to dis-
engage from the first latch protrusion 6315. In response, the
first latch protrusion 6315 moves within the channel 6533 of
the release member 6530 in a distal direction, as described
in further detail herein. Similarly stated, upon actuation of
the medicament injector 6000, a portion of the medicament
delivery mechanism 6300 moves within the release member
6530.

[0232] The guide members 6517 of the base 6510 are
configured to engage and/or slide within the base rail
grooves 6114 of the housing 6100, as described above. As
described above, the base connection knobs 6518 are con-
figured to engage the base retention recesses 6134A, 61348
in a way that allows proximal movement of the base 6510
but limits distal movement of the base 6510 relative to the
housing 6100.

[0233] As shown in FIG. 67, the medical injector 6000 is
first enabled by moving the medicament delivery device
6000 from the first configuration to the second configuration
by moving the cover 6190 from a first position to a second
position. The cover 6190 is moved from the first position to
the second position by moving it with respect to the housing
6100 in the direction shown by the arrow PP in FIG. 67.
When the cover 6190 is moved with respect to the housing
6100 in the direction PP, the battery isolation protrusion
6197 is removed from the area between the battery clip 6910
and the second surface 6966 of the battery assembly 6962.
In this manner, the battery assembly 6962 is operatively
coupled to the electronic circuit system 6900 when the cover
6190 is removed, thereby providing power to the electronic
circuit system 6900. Similarly stated, this arrangement
allows the electronic circuit system 6900 to be actuated
when the cover 6190 is removed.

[0234] When power is provided, as described above, the
electronic circuit system 6900 can output one or more
predetermined electronic outputs. For example, in some
embodiments, the electronic circuit system 6900 can output
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an electronic signal associated with recorded speech to the
audible output device 6956. Such an electronic signal can
be, for example, associated with a .WAV file that contains a
recorded instruction, instructing the user in the operation of
the medical injector 6000. Such an instruction can state, for
example, “Remove the safety tab near the base of the
auto-injector.” The electronic circuit system 6900 can simul-
taneously output an electronic signal to one and/or both of
the LEDs 6958 A, 6958B thereby causing one and/or both of
the LEDs 6958A, 6958B to flash a particular color. In this
manner, the electronic circuit system 6900 can provide both
audible and visual instructions to assist the user in the initial
operation of the medical injector 6000.

[0235] In other embodiments, the electronic circuit system
6900 can output an electronic output associated with a
description and/or status of the medical injector 6000 and/or
the medicament contained therein. For example, in some
embodiments, the electronic circuit system 6900 can output
an audible message indicating the symptoms for which the
medicament should be administered, the expiration date of
the medicament, the dosage of the medicament or the like.
[0236] In yet other embodiments, the electronic circuit
system 6900 can output a wireless signal to a cell phone,
computer, compliance tracking device, emergency dispatch
system or the like. For example, in some embodiments, the
electronic circuit system 6900 can output an wireless signal
to a compliance tracking device, which receives the signal
and monitors the activity (e.g., the arming of, the use of or
the like) of the medical injector 6000.

[0237] In some embodiments, the medical injector 6000
can be repeatedly moved between the first configuration and
the second configuration when the cover 6190 is moved
repeatedly between the first position and the second posi-
tion, respectively. Said another way, in some embodiments,
the cover 6190 can be removed and replaced about the
housing 6100 any number of times. When the cover 6190 is
moved from the second position to the first position, the
battery isolation protrusion 6197 is inserted between the
battery clip 6910 and the second surface 6966 of the battery
assembly 6962, deactivating the electronic circuit system
6900. When the cover is moved from the first position to the
second position a second time, the electronic circuit system
6900 is once again activated. In other embodiments, the
cover 6190 is configured to be removed from the housing
only one time and the electronic circuit system 6900 is
therefore configured output a single electronic output in
response thereto, which, for example, can warn the user
about the compromised sterility of the needle 6216.

[0238] After the cover 6190 is removed from the housing
6100, the medical injector 6000 is in the second configura-
tion. As shown in FIG. 68, the medical injector 6000 is in a
locked or pre-actuated position while in the second configu-
ration. Thus, the safety lock protrusions 6702 of the safety
lock 6700 are disposed within the safety lock protrusion
openings 6514 of the base, and in contact with the distal
surface 6107 of the housing 6100. With the safety lock 6700
coupled to the housing 6100 and/or the base 6510, the
mixing actuator member 6550 is in a first position and/or
configuration. As described above, the lock surface 6560 of
the retention portion 6558 included in the mixing actuator
member 6550 exerts a reaction force on the retention pro-
trusions 6379 of the mixing piston 6370 (e.g., the second
movable member 6370). In this manner, the mixing spring
6390 is maintained in the compressed configuration and the
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mixing piston 6370 remains in a first position, relative to the
piston portion 6330 of the first movable member 6301.
Therefore, the medicament container assembly 6200
remains in a first configuration (e.g., a pre-mixed configu-
ration). In this configuration, the diluent volume 6236 is
separated and/or fluidically isolated from the dry medica-
ment volume 6237. Similarly, the dry medicament volume
6237 is substantially separated from the void volume 6238.
The proximal end portion 6217 of the needle 6216 is
disposed within the void volume 6238, and is therefore
substantially isolated from the medicament. Furthermore,
the distal end portion 6218 of the needle 6216 is disposed
within the needle sheath 6820 such that a user is protected
from a sharp point defined by the distal end of the needle
6216, and the sterility of the needle 6216 is maintained.

[0239] The medical injector 6000 can be moved from the
second configuration (FIGS. 67 and 68) to a third configu-
ration (FIGS. 69-72) by moving the safety lock 6700 from
a first position to a second position. The safety lock 6700 is
moved from a first position to a second position by moving
the safety lock 6700 with respect to the housing 6100 in the
direction shown by the arrow QQ in FIG. 69. When the
safety lock 6700 is moved from the first position to the
second position, the safety lock protrusions 6702 are no
longer in contact with the distal surface 6107 of the housing
6100, and are removed from safety lock protrusion openings
6514 of the base, thereby enabling the medicament delivery
mechanism 6300. Additionally, when the safety lock 6700 is
removed from and/or moved relative to the housing 6100,
the actuator 6724 of the safety lock 6700 also moves in the
direction QQ to actuate the mixing actuator member 6550.
More specifically, as described above (e.g., with respect to
FIGS. 31, 62 and 64) the protrusion 6726 of the actuator
6724 is in contact with the engagement surface 6554 of the
catch 6553 therefore, when the actuator 6724 is moved in
the direction QQ, the protrusion 6726 exerts a first force F,
on the engagement surface 6554 of the catch 6553 to move
at least the distal end portion 6552 of the mixing actuator
member 6550 in the direction QQ.

[0240] With the distal end portion 6552 of the mixing
actuator member 6550 moved in the direction QQ, the
protrusion 6555 of the mixing actuator member 6550 moves
with relation to the first actuation portion 6926 of the
electronic circuit system 6900, thereby moving the first
switch 6972 from a first state (e.g., a state of electrical
continuity) to a second state (e.g., a state of electrical
discontinuity). When the protrusion 6555 moves the first
switch 6972 of the electronic circuit system 6900 to the
second state, the electronic circuit system 6900 can output
one or more predetermined electronic outputs. For example,
the protrusion 6555 can irreversibly move the first switch
6972 to the second state such that a processor (not shown)
can output an electronic signal associated with recorded
speech to the audible output device 6956. Such an electronic
signal can be, for example, associated with a recorded
message notifying the user of the status of the medical
injector 6000. Such a status message can state, for example,
“The needle guard has been removed and the mixing opera-
tion is no ongoing.” The electronic circuit system 6900 can
also simultaneously output an electronic signal to one and/or
both of the LEDs 6958 A, 6958B, thereby causing one and/or
both of the LEDs 6958A, 6958B to start flashing, stop
flashing, change color, or the like.



US 2019/0151548 Al

[0241] In some embodiments, the first actuation portion
6926 and the protrusion 6555 can be configured such that the
protrusion 6555 must move a predetermined distance before
the protrusion 6555 engages the boundary 6929 of the
opening 6928. For example, in some embodiments, the
protrusion 6555 must move approximately 0.62 inches
before the protrusion 6555 engages the boundary 6929 of the
opening 6928. In this manner, the safety lock 6700 can be
moved slightly without irreversibly moving the first switch
6972 of the electronic circuit system 6900 to the second
state. Accordingly, this arrangement will permit the user to
inadvertently and/or accidentally move the safety lock 6700
without actuating the electronic circuit system 6900.
[0242] Insome embodiments, the electronic circuit system
6900 can be configured to output the status message for a
predetermined time period, such as, for example, five sec-
onds. After the predetermined time period has elapsed, the
electronic circuit system 6900 can output an audible mes-
sage further instructing the user in the operation of the
medical injector 6000. Such an instruction can state, for
example, “The mixing operation is now complete. Place the
base of the auto-injector against the patient’s thigh. To
complete the injection, press the base firmly against the
patient’s thigh.” In some embodiments, the electronic circuit
system 6900 can simultaneously output an electronic signal
to one and/or both of the LEDs 6958A, 6958B, thereby
causing one and/or both of the LEDs 6958A, 6958B to flash
a particular color. In this manner, the electronic circuit
system 6900 can provide both audible and/or visual instruc-
tions to assist the user in the placement and actuation of the
medical injector 6000. In some embodiments, the electronic
circuit system 6900 can be configured to repeat the instruc-
tions after a predetermined time period has elapsed.

[0243] In other embodiments, the output associated with
the completion of the mixing operation (or any other opera-
tions described herein) need not be based on an elapsed time.
For example, as described above, some such embodiments,
the electronic circuit system 6900 can produce an output
when the mixing event has ended based at least in part upon
the location of a plunger within the medicament container.
[0244] As described above, in other embodiments, the
medical injector 6000 can have a network interface device
(not shown) configured to operatively connect the electronic
circuit system 6900 to a remote device (not shown) and/or
a communications network (not shown). In this manner, the
electronic circuit system 6900 can send a wireless signal
notifying a remote device that the safety lock 6700 of the
medical injector 6000 has been removed and that the medi-
cal injector 6000 has been armed. In other embodiments, the
electronic circuit system 6900 can send a wireless signal
(e.g., a wireless 911 call) notifying an emergency responder
that the medical injector 6000 has been armed.

[0245] The actuation of the mixing actuator member 6550
also actuates the mixing piston 6370. As described above,
the protrusion 6726 of the actuator 6724 exerts the first force
F, on the engagement surface 6554 of the catch 6553 such
that at least a portion of the first force F; moves the mixing
actuator member 6550 in the direction QQ. The mixing
actuator guide 6119, the lower retention protrusions 6138,
the upper retention protrusion 6139, and the upper mixing
actuator plate 6123 of the first housing member 6110 (see
e.g., FIG. 25) engage portions of the mixing actuator mem-
ber 6550 to facilitate a desired motion, bending, flexing, or
reconfiguration of at least a portion of the mixing actuator
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member 6550. This arrangement allows at least a portion of
the mixing actuator member 6550 to pivot about the pivot
protrusions 6557 disposed within the pivot protrusion aper-
tures 6125 and 6155 of the housing, as shown by the arrow
QQ' in FIG. 69. Furthermore, the upper retention protrusion
6139 defines a curved shape configured to engage the curved
portion 6556 of the mixing actuator member 6550. Thus, the
housing 6100 and/or the upper retention protrusion 6139
define a channel and/or track within which and/or against
which a portion of the mixing actuator member 6550 can
move, flex, and/or bend in a non-linear manner.

[0246] The arrangement of the portion of the mixing
actuator member 6550 that defines the curved path 6556, the
stiffening arm 6564, and the upper mixing actuator plate
6123 facilitate a transferring of a portion of the first force F,
in the direction QQ into a second force F, in the direction
RR, as shown in FIG. 70. Similarly stated, mixing actuator
member 6550 is configured such that at least a portion of the
first force F, exerted on the catch 6553 by the protrusion
6726 of the safety lock 6700 moves the retention portion
6558 in the direction RR. In some embodiments, the position
of the pivot protrusions 6557, relative to the rest of the
mixing actuator member 6550 and the stiffening arm 6564
are such that the transferring of the first force F, includes
amplifying the first force F,. More specifically, the length of
the stiffening arm 6564 defines a first moment arm and the
distance defined between the pivot protrusions 6557 and the
retention portion 6558 defines a second moment arm, sub-
stantially smaller than the first moment arm. In this manner,
a torque produced from the rotation about the pivot protru-
sions 6557 results in the amplification of the first force F| by
the ratio of the length of the first moment arm to the length
of the second moment arm.

[0247] By way of example, in some embodiments, the
length of the first moment arm (e.g., the length of the
stiffening arm 6564) can be four times as long as the length
of the second moment arm (e.g., the length defined between
the pivot protrusions 6557 and the retention portion 6558).
Therefore, as a first force is applied in the direction QQ, the
pivot motion of the mixing actuator member 6550 about the
pivot protrusions 6557 results in a second force in the
direction RR that is four times greater than the first force.
Furthermore, this arrangement reduces the lateral translation
of the retention portion 6558 (e.g., the translation of the
portion of the mixing actuator member 6550 in the direction
QQ is greater than the translation of the retention portion
6558 in the direction RR. In this manner, in some embodi-
ments, the retention portion 6558 can be configured move in
the direction RR with the second force F,, resulting in a
relatively fast movement of the retention portion 6558.

[0248] As shown in FIG. 70, the lateral motion of the
retention portion 6558 disengages the lock surface 6560
from the retention protrusions 6379 of the mixing piston
6370. More specifically, with reference to FIG. 70, the
retention portion 6558 is moved within the retention portion
channel 6306 in the direction RR such that the retention
protrusions 6379 disposed to the left of the alignment
protrusion 6305 are at least momentarily positioned in
alignment with the notches 6559 and the retention protru-
sions 6379 disposed to the right of the alignment protrusions
6305 are at least momentarily positioned adjacent to an end
of the retention portion 6558. In this manner, the lock
surface 6560 no longer exerts the reaction force on the distal
surface of the retention protrusions 6379 to maintain the
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mixing spring 6390 in the first configuration (e.g., the
compressed configuration). Therefore, when the retention
portion 6558 moves laterally, the mixing spring 6390
expands to the second configuration and exerts a force F; to
move the mixing piston 6370 in the distal direction, as
indicated by arrow SS in FIG. 71.

[0249] With the mixing spring 6390 in the second con-
figuration (e.g., the expanded configuration), much of the
proximal end portion 6371 of the mixing piston 6370 is
disposed outside of the opening 6333 defined by the piston
portion 6330 of the first movable member 6301. Similarly
stated, the proximal end portion 6371 of the mixing piston
6370 is disposed in a distal position relative to the distal end
6334 of the piston portion 6330 of the first movable member
6301. As described above, with the mixing piston 6370
outside of the piston portion 6330, the tabs 6378 (i.e.,
retention members or portions) included in the walls 6376 of
the mixing piston 6370 expand to an undeformed position,
as shown in FIG. 71. In this manner, the tabs 6378 can
engage the distal end 6334 of the piston portion 6330 after
the first movable member 6301 is moved to a second
position, as described in further detail herein. More particu-
larly, as shown in FIG. 73, the tabs 6378 (i.e., retention
members or portions) are configured to engage the distal end
6334 of the piston portion 6330 to limit movement of the
mixing piston 6370 relative to the first movable member
6301 during the needle insertion and/or injection operations.

[0250] The distal movement of the mixing piston 6370
begins the mixing event, as shown in FIGS. 71 and 72. More
specifically, the distal surface 6375 of the mixing piston
6370 engages the proximal surface 6222 of the first elasto-
meric member 6221 and transfers a portion of the force F,
exerted by the mixing spring 6390 to move at least the first
elastomeric member 6221 in the distal direction. The
arrangement of the elastomeric members within the medi-
cament container 6210 is such that the portion of the force
F; exerted on the first elastomeric member 6221 moves the
first elastomeric member 6221, the second elastomeric
member 6225, and the third elastomeric member 6229 in the
distal direction. Expanding further, the constituents in the
diluent volume 6236, the dry medicament volume 6237, and
the void volume 6238 are such that when the force F; is
applied, the volume of the void volume 6238 is reduced. For
example, in some embodiments, at a portion of a gas within
the void volume 6238 is evacuated from the void volume
6238. In some embodiments, the gas can exit the void
volume 6238 via the distal end portion 6213 of the medi-
cament container 6210. In some embodiments, the gas can
exit the void volume 6238 via the needle 6216. In this
manner, the third elastomeric member 6229 is moved in the
distal direction to contact a distal shoulder 6239 of the
medicament container 6210. As shown in FIG. 72, the distal
shoulder 6239 engages the distal surface 6231 of the third
elastomeric member 6229 to stop the distal movement of the
third elastomeric member 6229 such that the proximal end
portion 6217 of the needle 6216 does not substantially
puncture through the thickness T of the third elastomeric
member 6229.

[0251] Concurrently, the application of the force F; results
in the distal movement of the first elastomeric member 6221
and the second elastomeric member 6225. Therefore, as
shown in FIG. 71, the diluent volume 6236 and the dry
medicament volume 6237 are placed in fluid communication
via the bypass 6220 such that the diluent within the diluent
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volume 6236 is transferred to the dry medicament volume
6237. In this manner, the diluent can mix with the
lyophilized medicament disposed within the dry medica-
ment volume 6237 to reconstitute the medicament for injec-
tion.

[0252] After the mixing event, the medical injector 6000
can be moved from the third configuration (FIG. 69-72) to
a fourth configuration (FIGS. 73 and 74) by moving the base
6510 from a first position to a second position. Similarly
stated, the medical injector 6000 can be actuated by the
system actuator assembly 6500 by moving the base 6510
proximally relative to the housing 6100. The base 6510 is
moved from its first position to its second position by
placing the medical injector 6000 against the body of the
patient and moving the base 6510 with respect to the housing
6100 in the direction shown by the arrow TT in FIG. 73.
[0253] When the base 6510 is moved from the first posi-
tion to the second position, the system actuator assembly
6500 actuates the medicament delivery mechanism 6300,
thereby placing the medical injector 6000 in its fourth
configuration (i.e., the needle insertion configuration), as
shown in FIGS. 73 and 74. More specifically, the proximal
movement of the system actuator assembly 6500 and/or the
base 6510 moves the release member 6530 in the proximal
direction within the housing 6100, thereby allowing the first
latch protrusion 6315 to be disengaged from the system lock
surface 6534 of the proximal end portion 6533 of the release
member 6530. Similarly stated, when the system actuator
assembly 6500 is moved in the proximal direction, the
system lock surface 6534 disengages the first latch protru-
sion 6315. Moreover, when the system lock surface 6534
moves in the proximal direction relative to the first latch
protrusion 6315, the first latch protrusion 6315 moves and/or
deforms substantially laterally into the channel 6533 defined
by the release member 6530.

[0254] When the first latch protrusion 6315 is disposed
within the channel 6533, the force applied by the system
lock surface 6534 of the base 6510 to maintain the first latch
protrusion 6315 within the latch member notch 6120 is
removed and the first latch protrusion 6315 is allowed to
disengage the latch member notch 6120. Therefore, the
engagement surface 6109 of the latch member notch 6120
no longer applies the reaction force to the first latch protru-
sion 6315; thus, the spring 6420 is allowed to expand. As
described above, the proximal end portion 6421 of the spring
6420 is in contact with the upper spring plate 6122 of the
first housing member 6110 such that the spring 6420
expands in the direction shown be the arrow UU in FIG. 73.
With the distal end portion 6422 of the spring 6420 in
contact with the spring seat 6615 of the transfer member
6600, a force F, produced by the expansion of the spring
6420 is applied to the transfer member 6600, which moves
the transfer member 6600 in the direction shown by the
arrow UU. In this manner, the latch 6620 of the transfer
member 6600 transfers at least a portion of the force F, to
the second latch protrusion 6317 of the latch portion 6310 of
the first movable member 6301 such that the portion of the
force moves the medicament delivery mechanism 6300 in
the distal direction, shown by the arrow UU in FIG. 73.
Thus, the first movable member 6301 and the transfer
member 6600 move together distally within the housing
6100.

[0255] When the medicament delivery mechanism 6300 is
moving distally, the piston portion 6330 of the first movable
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member 6301 applies a portion of the force F, to the
medicament container 6210. More specifically, the distal end
6334 of the piston portion 6330 engages the latches 6378 of
the mixing portion 6370. With the latches 6378 in the
extended position (described above), the piston portion 6330
can transfer a portion of the force F, to the mixing piston
6370 such that the mixing piston 6370 further transfers a
portion of the force F, to the first elastomeric member 6221.
With the first elastomeric member 6221, the second elasto-
meric member 6225, and the third elastomeric member 6229
in their respective second positions, the portion of the force
F, transferred to the first elastomeric member 6221 moves
the medicament container assembly 6200 within the housing
6100 to a third configuration. Expanding further, the mixed
medicament contained within the mixed volume 6237 is
such that the medicament is a substantially incompressible
liquid; thus the portion of the force F, acts to move the
medicament container assembly 6200 in the distal direction
rather than moving the first elastomeric member 6221, the
second elastomeric member 6225, and/or the third elasto-
meric member 6229 within the medicament container 6210.

[0256] As described above, the portion of the force F,
exerted by the piston portion 6330 and/or the mixing piston
6370 moves the medicament container assembly 6200 in the
distal direction. As shown in FIG. 72, when the medicament
container assembly 6200 is in the first position (e.g., prior to
being moved by the portion of the force F,), an engagement
surface 6275 of the needle insertion tabs 6271 included in
the carrier 6260 are in contact with the carrier engagement
surface 6131 included in the first housing member 6110. In
this configuration, the flanged end 6214 of the medicament
container 6210 is disposed on a proximal surface 6273 of the
container shoulder 6272. Therefore, when the portion of the
force F, is exerted on the first elastomeric member 6221, the
force is transferred through the medicament container 6210
to the proximal surface 6273 of the container shoulder 6272.
Thus, a portion of the force F, is exerted on the container
shoulder 6272 to move the carrier 6260 in the distal direction
(FIGS. 73 and 74).

[0257] As described above, when the carrier 6260 and/or
medicament container assembly 6200 moves to the second
position, the protrusion 6279 of the electronic engagement
portion 6278 actuates the electronic circuit 6900 to trigger a
predetermined output or sequence of outputs. When the
protrusion 6279 is moved in the distal direction relative to
the opening 6945, the second switch 6973 is moved from a
first state (e.g., a state of electrical continuity) to a second
state (e.g., a state of electrical discontinuity). When the
protrusion 6279 moves the second switch 6973 of the
electronic circuit system 6900 to the second state, the
electronic circuit system 6900 can output one or more
predetermined electronic outputs.

[0258] For example, in some embodiments, the electronic
circuit system 6900 can output an electronic signal associ-
ated with recorded speech to the audible output device 6956.
Such an electronic signal can be, for example, associated
with an audible countdown timer, instructing the user on the
duration of the injection procedure. Said another way, if it
takes, for example, ten seconds to complete an injection, an
audible countdown timer can count from ten to zero ensur-
ing that the user maintains the medical injector 6000 in place
for the full ten seconds. In other embodiments, the electronic
signal can be, for example, associated with a recorded
message notifying the user that the injection is complete,
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instructing the user on post-injection disposal and safety
procedures, instructing the user on post-injection medical
treatment or the like. Such a status message can state, for
example, “The injection is now complete. Please seek fur-
ther medical attention from a doctor.” The electronic circuit
system 6900 can also simultaneously output an electronic
signal to one and/or both LEDs 6958A, 6958B, thereby
causing one and/or both LEDs 6958A, 6958B to stop
flashing, change color or the like, to provide a visual
indication that the injection is complete. In other embodi-
ments, the electronic circuit system 6900 can send a wireless
signal notifying a remote device that the injection is com-
plete. In this manner, a patient’s compliance can be moni-
tored.

[0259] As shown in FIG. 74, the carrier 6260 moves to a
second position within the housing 6100 during the needle
insertion operation. With the carrier 6260 in the second
position, a distal surface 6296 of the carrier 6260 contacts
the housing 6100, thereby limiting the distal movement of
the carrier 6260. Furthermore, with the carrier 6260 in the
second position, the carrier engagement surface 6131 is
disposed within a recesses 6277 defined by the needle
insertion tabs 6271. With the carrier engagement surface
6131 disposed within the recesses 6277, the needle insertion
tabs 6271 return to an undeformed configuration, as
described above. In the undeformed configuration, the
needle insertion tabs 6271 extend such that the flanged end
6214 is no longer in contact with the container shoulders
6272. Thus, the portion of the force F, applied to the first
elastomeric member 6221 moves the medicament container
6210 in the distal direction, relative to the carrier 6260.

[0260] When the medicament container 6210 moves in the
distal direction relative to the carrier 6260, the medicament
container 6210 moves distally about the needle hub 6264
such that the upper portion 6267 of the needle hub 6264 is
disposed within the distal counter bore 6234 of the third
elastomeric member 6229. In this manner, the proximal end
portion 6217 of the needle 6216 punctures through the
thickness T of the third elastomeric member 6229 and the
medical injector 6000 can be placed in a fifth configuration
(i.e., the medicament delivery configuration).

[0261] The medical injector 6000 is placed in the fifth
configuration when the proximal end portion 6217 of the
needle 6216 is disposed within the mixing volume 6237 and
a portion of the force F, is exerted on the first elastomeric
member 6221, as shown in FIG. 75. With the medicament
container 6210 and the carrier 6260 in the second position
within the housing 6100 (e.g., moved in the distal direction),
the portion of the force F, exerted on the first elastomeric
member 6221 can move the first elastomeric member 6221
and the second elastomeric member 6225 from the second
position to a third position within the medicament container
6210. More specifically, the mixing piston 6370 and/or
piston portion 6330 exerts the portion of the force F, on the
proximal surface 6222 of the first elastomeric member 6221
as indicated by arrow VV in FIG. 75 to move the first
elastomeric member 6221 and the second elastomeric mem-
ber 6225 to the third position. In this manner, the medica-
ment disposed within the dry medicament volume 6237
(e.g., the volume defined between the distal surface 6227 of
the second elastomeric member 6225 and the proximal
surface 6230 of the third elastomeric member 6229) is
transferred to the needle 6216 and injected into the body of
the patient.
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[0262] When the spring 6420 fully expands, the medica-
ment delivery mechanism 6300 moves in the distal direction
to fully inject the medicament within the medicament con-
tainer 6210. Additionally, when the spring 6420 is fully
expanded and/or when the medicament delivery mechanism
6300 has moved a desired distance within the housing 6100,
the guide protrusion 6624 of the transfer member 6600
engages the lower notch 6121 of the housing 6100 (see e.g.,
FIG. 25) to place the transfer member 6600 in the second
configuration. Expanding further, the guide protrusion 6624
is aligned with the lower notch 6121 such that the guide
protrusion 6624 moves through the lower notch 6121 to
move the transfer member 6600 to the second position. As
described above, when the guide protrusion 6624 moves
through the lower notch 6121, the bendable portion 6622 of
the transfer member 6600 bends (e.g., returns to an unde-
formed position), thereby placing the transfer member 6600
in its second configuration, as shown in FIG. 76. In this
manner, the latch 6620 can be disengaged from the second
latch protrusion 6317. Similarly stated, the spring 6420
and/or the transfer member 6600 are decoupled from the
medicament delivery mechanism 6300. With the latch arm
6618 disengaged from the latch portion 6310, the medical
injector 6000 can be moved from the fifth configuration to
the sixth configuration (i.e., the retraction configuration).

[0263] With the transfer member 6600 disengaged from
the medicament delivery mechanism 6300, the medicament
container assembly 6200 and the medicament delivery
mechanism 6300 are configured to move within the housing
6100 in the direction shown by the arrow WW in FIG. 76 in
response to a force exerted by the retraction member 6440
(e.g., the retraction spring). Similarly stated, with the medi-
cament delivery mechanism 6300 disengaged from the
transfer member 6600 and/or the spring 6420, the force F,
is no longer applied to the medicament delivery mechanism
6300. In this manner, the retraction member 6440 is con-
figured to expand in the direction of the arrow WW to apply
a retraction force to the medicament container assembly
6200. Similarly stated, with the portion of the force F,
configured to compress the retraction spring 6440 removed,
the retraction member 6440 expands, returning to its uncom-
pressed (i.e., non-deformed) configuration.

[0264] During the retraction operation, the retraction
spring 6440 exerts a retraction force on the retraction spring
surface 6284 to move the carrier 6260 in the direction WW.
The proximal movement of the carrier 6260 (e.g., the
retraction) places the carrier engagement surface 6131 in
contact with an angled surface 6276 of the needle insertion
tabs 6271. In this manner, the angled surface 6276 is
configured to slide relative to the carrier engagement surface
6131 as the carrier 6260 moves in the proximal direction in
response to the retraction force exerted by the retraction
member 6440. As the carrier 6260 continues to move in the
proximal direction the engagement surface 6275 is placed
into contact with the carrier engagement surface 6131 such
that the needle insertion tabs 6271 are placed in the
deformed configuration (e.g., non-extended configuration).
Therefore, the container shoulders 6272 move closer
together to maintain the flanged end 6214 of the medicament
container 6210 between a distal surface 6274 of the con-
tainer shoulder 6272 and a proximal surface 6297 of the
container-mounting portion 6263. In this manner, the medi-
cament container 6210 is coupled to the carrier 6260 and a
portion of the retraction force moves the medicament con-
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tainer 6210 in the proximal direction. This motion, removes
the needle 6216 from the target location of the patient and
retracts the needle into the housing 6100, as shown in FIG.
76.

[0265] While specific components are discussed above
with respect to the medical injector 6000, in other embodi-
ments, any of the medicament delivery devices and/or
medical injectors described herein can include components
that are modified and/or removed from those shown and
described above with respect to the medical injector 6000.
Similarly stated, in other embodiments, a medical injector
can include different, more or fewer components than are
shown in the medical injector 6000 without substantially
changing the mixing and/or medicament injection event. For
example, FIGS. 77-105 show a medical injector 7000,
according to an embodiment.

[0266] FIG. 77 is a perspective view, FIG. 78 is a side
view, and FIG. 79 is a cross-sectional view taken along line
X1-X1, of an injector 7000 in a first configuration. The
injector 7000 includes a housing 7100 including a body
7105 and a proximal cap 7103. The injector 7000 includes
a case 7190 and a safety lock 7700 (shown in FIG. 80). The
case 7190 and the safety lock 7700 can be configured to
prevent damage to the injector 7000, to prevent the acci-
dental actuation of the injector, to identify the contents of the
injector 7000, and/or to initiate an electronic output during
operation of the injector, as described in further detail
herein.

[0267] FIG. 80 is a rear perspective view, and FIG. 81 is
a rear view, of the injector 7000 in a second configuration
(e.g., with the case 7190 removed). FIG. 82 is a front view
of the injector 7000, shown without the body 7105 to more
clearly show the components disposed within the housing
7100, as described below. The injector 7000 includes a
system actuator assembly 7500 having components (includ-
ing the base 7510) configured to initiate an injection and/or
mixing of a medicament contained within the injector 7000.
The injector 7000 includes an electronic assembly 7900 (as
shown in FIGS. 96-99) configured to provide at least one
electronic output associated with injection and/or mixing.
The housing 7100 can include openings configured to pro-
vide an indication of a status to a user of the injector 7000
and/or to interact with the internal components of injector
7000, specifically, the housing 7100 includes a status win-
dow 7130 and a catch 7136. The injector 7000 includes a
medicament container assembly 7200 (as shown in FIGS.
82-86), a medicament delivery mechanism 7300 (as shown
in FIGS. 86-93), a transfer member 7600 (as shown in FIGS.
93 and 94), and a retraction member 7440 (as shown in FIG.
95).

[0268] FIGS. 83-85 show components of the medicament
container assembly 7200 of the injector 7000. The medica-
ment container assembly 7200 includes components config-
ured to store a medicament, segregate stored medicament
components, and mix medicament components. The medi-
cament container assembly 7200 includes a carrier 7260 and
a medicament container 7210. The carrier 7260 includes a
retraction member protrusion 7284, a container mounting
portion 7263, a needle hub 7264, and a latch 7294. The
retraction member protrusion 7284 receives a proximal end
portion of the retraction member 7440 (as shown in FIG.
90), such that the retraction member 7440 can move the
carrier 7260 in the proximal direction. The container mount-
ing portion 7293 receives a distal end portion 7213 of the
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medicament container 7210. The needle hub 7264 can
receive, hold, and/or contain at least a portion of a needle
7216 and can be configured to receive a needle guard 7800.
A plug (similar to the plug 6827 shown and described above)
can be disposed within the needle guard 7800. In some
embodiments, the needle 7216 penetrates the plug during
injection. In other embodiments, the needle guard 7800 can
be coupled to the safety lock 7700 such that the needle guard
7800 is removed from the needle 7216 when the safety lock
7700 is removed from the housing 7100. The latch 7294
presses against and/or is disposed within the catch7136 of
the housing (shown in FIG. 81) to prevent and/or limit
proximal movement of the medicament container 7210
when the injector 7000 is in the first configuration, the
second configuration, a third configuration (e.g., the mixing
configuration), and a fourth configuration (e.g., the needle
insertion configuration).

[0269] The medicament container 7210 includes a first
elastomeric member 7221, a second elastomeric member
7225, and a third elastomeric member 7229. The first
elastomeric member 7221, the second elastomeric member
7225, and the third elastomeric member 7229 are placed
within the medicament container 7210 during the fill pro-
cess, as described below, to define a diluents volume 7236,
a mixing volume 7237, and a void volume 7238. Said
another way, the diluents volume 7236 is the volume within
the medicament container 7210 between a distal surface of
first elastomeric member 7221 and a proximal surface of
second elastomeric member 7225, the mixing volume 7237
is the volume within medicament container 7210 between a
distal surface of second elastomeric member 7225 and a
proximal surface of third elastomeric member 7229, and the
void volume 7238 is the volume within the medicament
container 7210 distal to the distal surface of the third
elastomeric member 7229.

[0270] The medicament container 7210 includes a bypass
7220, a proximal end portion 7212, and a distal end portion
7213. The bypass 7220 can be a singular channel bypass or
can define multiple channels. Although the bypass 7220 is
shown as an external bypass, alternatively, in some embodi-
ments, the bypass 7220 can be internal (e.g., defined by an
internal structure of the container) and/or defined by the
second elastomeric member 7225. Said another way, in
some embodiments the bypass can be configured such that
the outer diameter of the medicament container 7210 is
substantially constant. As shown in FIGS. 83 and 85, the
diluents volume 7236, the mixing volume 7237, and the void
volume 7238 are defined by the relative positions of the first
elastomeric member 7221, the second elastomeric member
7225, and the third elastomeric member 7229. The diluents
volume 7236 can contain medicament diluents, such as, for
example, water; the mixing volume 7237 can contain a
lyophilized medicament. The second elastomeric member
7225 and a sidewall of the medicament container 7210 can
collectively produce a fluid tight seal between the diluents
volume 7236 and the mixing volume 7237 to prevent
premature mixing of the diluents and the lyophilized medi-
cament.

[0271] The proximal end 7212 of the medicament con-
tainer 7210 receives a second movable member 7370 (i.e., a
mixing piston, as shown in FIG. 86). In use, when the system
actuator assembly 7500 is actuated, the second movable
member 7370 moves in the distal direction within the
proximal end portion 7212 of the medicament container
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7210, which moves the first elastomeric member 7221 in the
in the distal direction (see e.g., FIGS. 101 and 102). The
distal movement of the first elastomeric member 7221
causes the diluents in diluents volume 7236 to move the
second elastomeric member 7225 in the distal direction (see
e.g., FIG. 101). In some embodiments, the movement can be
substantially simultaneous (e.g. when the diluent is an
incompressible fluid). As shown in FIG. 101, distal move-
ment of the second elastomeric member 7225 can cause the
substantially dry, solid and/or lyophilized medicament in
mixing volume 7237 to move the third elastomeric member
7229 in the distal direction. When the first elastomeric
member 7221, the second elastomeric member 7225, and the
third elastomeric member 7229, move in the in the distal
direction, the volume and location of the diluents volume
7236, the mixing volume 7237, and the void volume 7238,
can change. By way of example, when the first elastomeric
member 7221, second elastomeric member 7225, and third
elastomeric member 7229, move in the in the distal direc-
tion, the volume of the diluents volume 7236 and the mixing
volume 7237 can initially remain substantially unchanged
while the volume of the void volume 7238 can be reduced
(see e.g., FIG. 101). When the proximal end of the second
elastomeric member 7225 moves in the distal direction past
the proximal end portion of the bypass 7220, the diluents
volume 7236 can be placed in fluid communication with
mixing volume 7237. Thus, continued distal movement of
first elastomeric member 7221 can cause the diluents in
diluents volume 7236 to flow into mixing volume 7237 via
the bypass 7220 and can cause the diluents and the substan-
tially dry, solid and/or lyophilized medicament to mix in the
mixing volume 7238, forming a reconstituted medicament
within the mixing volume 7237. In some embodiments,
when the diluents volume 7236 and the mixing volume 7237
are in fluid communication, the movement of the second
elastomeric member 7225 can slow or stop.

[0272] Asshown and described below with respect to FIG.
102, when the diluents flows into the mixing volume 7237,
the volume of the diluents volume 7236 can be reduced, the
volume of the mixing volume 7238 can increase, and the
volume of the void volume 7238 can be reduced. In some
embodiments, when the volume of the void volume 7238 is
decreased, air within the void volume 7238 can escape via
the needle 7216. The first elastomeric member 7221 can
contact the second elastomeric member 7225 and can con-
tinue to move in the distal direction as shown in FIG. 102.
The distal movement of the first elastomeric member 7221
and the second elastomeric members 7225 can cause the
medicament to move the third elastomeric member 7229 in
the distal direction, thereby forcing air within the void
volume 7238 to escape from medicament container 7210.

[0273] Insome embodiments, the distal movement of third
elastomeric member 7229 during the mixing operation can
cause the third elastomeric member 7229 to contact needle
7216. Furthermore, in some embodiments, the distal move-
ment of third elastomeric member 7229 can cause the third
elastomeric member 7229 to contact needle 7216 such that
the needle 7216 penetrates through only a portion of the
third elastomeric member 7229, thus preventing fluid com-
munication between the needle 7216 and the mixing volume
7237 (and the medicament therein) until injection. In this
manner, the needle 7216 remains fluidly isolated from the
mixing volume 7237 until after the needle insertion event as
described below. After completion of the mixing event
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and/or the insertion event, continued movement of the third
elastomeric member 7229 within the medicament container
7210 can cause the needle 7216 to substantially penetrate
through the third elastomeric member 7229 and allow the
needle 7216 to be placed in fluid communication with
mixing volume 7237 and the medicament.

[0274] As shown in FIG. 85, in some embodiments, a
distal surface of the third elastomeric member 7229 includes
a counter bore to allow the third elastomeric member 7229
to move about needle hub 7264 during the mixing operation,
as shown in FIGS. 101-103. This configuration effectively
reduces the thickness of the portion of the third elastomeric
member 7229 through which the needle 7216 penetrates. In
some embodiments, the distal surface and a proximal sur-
face of the third elastomeric member 7229 can include a
counter bore to reduce the thickness of the portion of the
third elastomeric member 7229 through which the needle
7216 penetrates, as described above with respect to FIGS. 73
and 74. In some embodiments, this arrangement can also be
used to increase the volume of the mixing volume 7237. In
some embodiments, the proximal and/or distal sides of any
of the elastomeric members 7221, 7225, or 7229, can be
shaped to increase or decrease the volumes of the diluents
volume 7236, the mixing volume 7237, and/or the void
volume 7238, respectively. Thus, the flow of a fluid to or
from the diluents volume 7236, the mixing volume 7237,
and/or the void volume 7238 and/or the mixing of medica-
ment formulations within the mixing volume 7237 can be
controlled.

[0275] FIGS. 86-90 depict portions of the injector 7000
including the medicament delivery mechanism 7300 and the
transfer member 7600. The injector 7000 includes compo-
nents configured to store, transport, and mix medicaments
such as the safety lock 7700, the proximal cap 7103,
medicament container assembly 7200, and the medicament
delivery mechanism 7300. The medicament delivery mecha-
nism 7300 can be activated by portions of the system
actuator assembly 7500 and includes a first movable mem-
ber 7301, the second movable member 7370 and a mixing
spring 7390. When the injector 7000 is in the first and
second configurations, the second movable member 7370
and the mixing spring 7390 are disposed within a piston
portion 7330 of the first movable member 7301 (as shown in
FIG. 89). A mixing activator member 7550 is operatively
coupled to the safety lock 7700 via a hook portion 7553. The
mixing activator member 7550 includes a pivot protrusion
7557 operatively coupled to proximal cap 7103 (see e.g.,
FIG. 82) that allows the mixing activator member 7550 to
pivot about the pivot protrusion 7557.

[0276] As shown in FIGS. 86, 87 and 89, the mixing
activator member 7550 includes a retention portion 7558
that is operatively engaged with an external retention portion
7381 of the second movable member 7370 when the injector
7000 is in the first configuration (e.g., before actuation of the
second movable member 7370). The second movable mem-
ber 7370 includes an internal retention shoulder 7382 that
engages a portion of the first movable member 7301 upon
completion of the mixing operation. More particularly, the
internal retention shoulder 7182 engages a mixing retainer
7335 included in the piston portion 7330 of the first movable
member 7301 (shown in FIG. 89) to stop the distal move-
ment of second movable member 7370 upon completion of
the mixing event. The mixing spring 7390 is configured
exert a force to move the second movable member 7370 in
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the distal direction when moving from a compressed con-
figuration (e.g., when the injector is in the first configura-
tion) to an uncompressed configuration (e.g., when the
injector is in the second configuration) in the distal direction
such that the second movable member 7370 contacts the first
elastomeric member 7221.

[0277] The medicament delivery mechanism 7300 is con-
figured such that when the safety lock 7700 is removed from
the injector 7000, a force acting in the distal direction (as
shown by the arrow AAA in FIG. 86) is applied to the hook
portion 7553 prior to the hook portion 7553 being disen-
gaged from a retention portion 7750 of the safety lock 7700.
The distal force causes the mixing activator member 7550 to
freely rotate about pivot protrusion 7557 thereby moving the
retention portion 7558 in the direction of the arrow BBB
shown in FIG. 86. When the retention portion 7558 is
disengaged from the external retention portion 7381, the
mixing spring 7390 moves from the compressed configura-
tion to the uncompressed configuration and exerts a force on
the second movable member 7370, thereby moving the
second movable member 7370 in the distal direction. The
distal movement of the second movable member 7370
causes the external retention portion 7381 to act against the
retention portion 7558 of the mixing activator member 7550,
causing the mixing activator member 7550 to further rotate.
The mixing activator member 7550 rotates such that the
external retention portion 7381 of the second movable
member 7370 is no longer operatively coupled to the reten-
tion portion 7558 of the mixing activator member 7550, and
the mixing spring 7390 moves the second movable member
7370 into contact with the first elastomeric member 7221.
Continued movement of the second movable member 7370
moves the first elastomeric member 7221, the second elas-
tomeric member 7225 and/or the third elastomeric member
7229, as described above.

[0278] The first movable member 7301 includes the piston
portion 7330 and a latch portion 7310. The piston portion
7330 is operatively coupled to the injection spring 7420 via
the transfer member 7600. In this manner, expansion of the
injection spring 7420 moves transfer member 7600 in the
distal direction, thereby moving the piston portion 7330 in
the distal direction to move the medicament container 7210.

[0279] As shown in FIGS. 91-93, the latch portion 7310 of
the first movable member 7301 includes a release portion
7319 and a ramp 7321 and defines a channel 7320 and an
opening 7316. The injection spring 7420 can move between
a compressed configuration and an uncompressed configu-
ration to exert an insertion force against the proximal cap
7103 and the transfer member 7600. When the injector 7000
is in the first, second and third configuration (i.e., prior to
actuation of the insertion spring 7420), the release portion
7319 rests on and/or engages a rod 7530 of the base 7510 (as
shown in FIGS. 91 and 92). The release portion 7319, the
base 7510, and the injection spring 7420 are collectively
configured such that injection spring 7420 cannot produce
enough force to deform the release portion 7319 to move the
release portion 7319 in the distal direction over the rod 7530.
The release portion 7319, however, is configured (e.g.,
flexible) such that pushing the base 7510 in the proximal
direction deforms the release portion 7319, thereby allowing
the rod 7530 to move in the proximal direction through
release portion7319. The channel 7320 allows the first
movable member 7301 to move about the rod 7530 during
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injection and retraction. The opening 7316 receives a latch
7620 of the transfer member 7600.

[0280] With the movement of the rod 7530 past the release
portion 7319, the insertion spring 7420 is released from the
compressed configuration (e.g., allowed to expand). The
arrangement of the proximal cap 7103 is such that the
proximal cap 7103 exerts a reaction force equal to and in an
opposite direction of the portion of the insertion force
exerted on the proximal cap 7103 by the insertion spring
7420. In this manner, the distal end portion of the insertion
spring 7420 is configured to extend in the distal direction.
Thus, the expansion of the insertion spring 7420 can move
the transfer member 7600 and therefore the first movable
member 7301 in the distal direction. The mixing retainer
7335 can be configured to engage the internal retention
shoulder 7382 of the second movable member 7370 to limit
the distal movement of the second movable member 7370,
as described above. In some embodiments, the second
movable member 7370 can include a retention portion
configured to limit movement of the second movable mem-
ber 7370 relative to the first movable member 7301 in a
proximal direction (i.e., to limit and/or prevent retraction of
the second movable member 7370 back into the piston
portion 7330).

[0281] FIG. 93 depicts the first movable member 7301, the
transfer member 7600, and the injection spring 7420 (the
first movable member 7301 is shown translucent to better
show the interaction between the transfer member 7600 and
the latch portion 7310 of the first movable member 7301).
The latch 7620 of the transfer member 7600 includes a top
surface 7625, and a bottom surface 7621 configured to
engage the distal end portion of the sidewall defining the
opening 7316. The transfer member 7600 also includes an
injection spring seat 7615.

[0282] FIG. 95 depicts the retraction member 7440 and
other components that interact with retraction member 7440
to retract the needle 7216 back into the housing 7100 after
injection of the medicament. The retraction member 7440 is
seated about the retraction member protrusion 7284 of the
carrier 7260 and can be seated about a spring seat (not
shown) on the base 7510 and/or a sidewall of the housing
7100. The retraction member 7440 can be disposed substan-
tially uncompressed (i.e., substantially expanded) between
the retraction member protrusion 7284 and the base 7510
and/or the sidewall of the housing 7100. In some embodi-
ments, the retraction member 7440 can be disposed partially
compressed between the retraction member protrusion 7284
and the base 7510. In those embodiments in which the
retraction member 7440 is disposed in an at least partially
compressed state, the latch 7294 interacts and/or engages
with the catch 7136 of the housing 7100 to limit the
proximal movement of the carrier 7260. In this manner, the
force exerted on the carrier 7260 by the retraction member
7440 is not transferred to the medicament container 7210,
the medicament delivery mechanism 7300, the system
actuator assembly 7500, and/or the transfer member 7600.
When the carrier 7260 moves in the distal direction during
injection, the retraction member 7440 is compressed
between the base 7510 and the carrier 7260. In this manner,
as described in more detail below, the retraction spring 7440
exerts a proximal (or retraction) force on the carrier 7260
upon completion of the injection operation.

[0283] FIGS. 96-99 depict the electronic assembly 7900,
and other components of the injector 7000 that interact with
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the electronic assembly 7900. The electronic assembly 7900
includes any suitable electronic components operatively
coupled to produce and/or output an electronic output and/or
to perform the functions described herein. The electronic
assembly 7900 can be similar to the electronic circuit
systems described in U.S. Pat. No. 7,731,686, entitled
“Devices, Systems and Methods for Medicament Delivery,”
filed Jan. 9, 2007, and/or U.S. Patent Application Publica-
tion Number 2008/0269689, entitled “Medicament Delivery
Device Having an Electronic Circuit System,” filed May 12,
2009, both of which are incorporated herein by reference in
their entirety. As shown in FIG. 96, the housing 7100 of the
injector 7000 defines a volume 7137 configured to receive
an electronic circuit housing 7170. The electronic assembly
7900 can include an audio output device 7956, (e.g. a
speaker), a battery assembly 7964, and at least one visual
output device 7958 (e.g., an LED light). As shown in FIG.
99, the electronic circuit housing 7170 defines a first actua-
tion groove 7179 and a second actuation groove 7180. The
safety lock 7700 includes first switch actuator 7724 disposed
within the first actuation groove 7179 such that removal of
the safety lock 7700 from the injector 7000 engages a first
switch of the electronic assembly 7900 to initiate an elec-
tronic output of the electronic assembly 7900. The base 7510
includes second switch actuator 7520 disposed within sec-
ond switch actuation groove 7180 such that actuation of the
base 7510 engages a second switch of the electronic assem-
bly 7900 to initiate an electronic output of the electronic
assembly 7900.

[0284] The operation of the injector 7000 can be described
as follows with reference to an injector 7000' shown in
FIGS. 100-105. The injector 7000' is similar to, and can have
similar components as the injector 7000. Accordingly, simi-
lar components can perform similar functions. By way of
example, the first elastomeric member 2217' of the injector
7000 can be similar in configuration to the first elastomeric
member 7221 of the injector 7000. Furthermore, any com-
ponent described in relation to injector 7000, can be
included in injector 7000'. By way of example, the injector
7000' can have an electronic assembly 7900 (not shown in
FIGS. 100-105). Thus, the following description of the
injector 7000 includes references to components described
above with regards to injector 7000.

[0285] FIG. 100 depicts injector 7000' with the case 7190
disposed about the housing 7100 (e.g., the first configura-
tion). As depicted in FIG. 101, the case 7190' can be
removed from the injector 7000' (e.g., the second configu-
ration). Removing the case 7190' can actuate the electronic
assembly 7900 to produce an electronic output, such as, for
example, an output indicating the status of injector 7000' or
providing instructions for operation. Removing the case
7190' can actuate the electronic assembly 7900 by engaging
a portion of the electronic assembly 7900, placing the
battery assembly 7964 in electronic communication with a
processor, or the like.

[0286] The safety lock 7700' can be removed from the
injector 7000' to place the injector 7000' in a third configu-
ration (e.g., the initiation of the mixing operation). Remov-
ing the safety lock 7700 can cause the first switch actuator
7724 to activate a first switch to produce a second electronic
output and/or continue producing the current electronic
output. Removing the safety lock 7700 also initiates the
mixing operation (e.g., the third configuration). Specifically,
removing the safety lock 7700 causes the retention portion
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7558 to disengage from the release portion 7553 of the
mixing activator member 7550 and can allow the mixing
activator member 7550 to rotate freely about the pivot
protrusion 7557. As described above with reference to
medicament delivery mechanism 7300, force from the mix-
ing spring 7390' acts on the second movable member 7370'
and causes the second movable member 7370' to move in the
distal direction. The distal movement of the second movable
member 7370' causes the external retention portion 7381 to
act against the retention portion 7558 of the mixing activator
member 7550 causing the mixing activator member 7550 to
rotate. The mixing activator member 7550 rotates such that
the external retention portion 7381 of the second movable
member 7370' is disengaged from the retention portion 7558
of the mixing activator member 7550, thereby allowing the
mixing spring 7390' to move the second movable member
7370" into the medicament container 7210" and subsequently
into contact with the first elastomeric member 7221'.
[0287] The distal movement the second movable member
7370' within the medicament container 7210' moves the first
elastomeric member 7221, the second elastomeric member
7225', and/or the third elastomeric member 7229' within the
medicament container 7210', as described above, and as
shown in FIGS. 101 and 102. In this manner, actuation of the
medicament delivery mechanism 7300 produces the mixing
operation as described above.

[0288] As described above, the distal movement of the
third elastomeric member 7229' during the mixing operation
causes the third elastomeric member 7229' to contact the
needle 7216, such that the needle 7216' penetrates through
a portion of the third elastomeric member 7229', as shown
in FIGS. 101 and 102. When the second movable member
7370" has moved a predetermined distance within the medi-
cament container 7210, the internal retention shoulder 7382
contacts the mixing retainer 7335 of the first movable
member 7301' to stop the distal movement of the second
movable member 7370'. In some embodiments, this arrange-
ment can prevent the needle 7216' from being placed in fluid
communication with the mixing volume 7237 and/or the
medicament. At this point, mixing of the medicament is
substantially completed and the injector 7000' is in the
fourth configuration (see e.g., FIG. 102). In some embodi-
ments, however, the needle 7216' can penetrate through the
third elastomeric member 7229' before the internal retention
shoulder 7382 stops the distal movement of the second
movable member 370' and can allow the needle 7216' to be
in fluid communication with the mixing volume 7237' and
the medicament.

[0289] During the mixing operation, the electronic assem-
bly 7900 can output a countdown timer to alert the user to
refrain from activating the insertion spring 7420 of the
injector 7000' until the mixing is complete and/or can
instruct the user to activate the injector 7000' after the
mixing is complete. The electronic assembly 7900 can
provide the user with instructions for activating the injector
7000', such as, for example, identitfying where to inject the
medicament and/or how to begin injection (e.g., by pressing
the base 7510' against the body).

[0290] The user can move the base 7510' (and any of the
other bases shown and described herein) using any suitable
motion and/or operation. For example, in some embodi-
ments, the user can grasp the sides of the housing 7110' and
push against the proximal portion thereof. Moving the base
7510 in the proximal direction can start the insertion and
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injection process (e.g., a fifth configuration and sixth con-
figuration, respectively). When the base 7510' is moved in
the proximal direction, movement of the rod 7530 deforms
the release portion 7319 such that the rod 7530 moves in the
proximal direction within the channel 7320 of the first
movable member 7301'. The injection spring 7420 acts
against the proximal cap 7103 and the transfer member
7600, as described above, to cause the transfer member 7600
to move in the distal direction. The latch 7620 of the transfer
member 7600 acts within the opening 7316 and moves the
first movable member 7301' in the distal direction. The
medicament delivery mechanism 7300, the carrier 7260',
and the medicament container 7210' can move substantially
together, as shown in FIG. 103, to insert the needle 7216'.
This operation also causes retraction spring 7440 to com-
press. A distal end portion of the carrier 7260' contacts the
base 7510' and/or the housing 7100 to stop movement of the
carrier 7260 (e.g., the sixth configuration as shown in FIG.
103).

[0291] Upon completion of the needle insertion operation,
the injection spring 7420 continues to move the transfer
member 7600, the first movable member 7301', the mixing
spring 7390' and the second movable member 7370'in the
distal direction. Said in another way, the medicament deliv-
ery mechanism 7300' moves relative to the carrier 7260'". The
second movable member 7370 causes the first elastomeric
member 7221' and the second elastomeric member 7225' to
move in the distal direction and causes the medicament
within the mixing volume 7237' to move the third elasto-
meric member 7229' in the distal direction. The third elas-
tomeric member 7229' moves in the distal direction such that
the needle 7216' penetrates through the third elastomeric
member 7229' thus placing the needle 7216' in fluid com-
munication with the mixing volume 7237' and the medica-
ment (see, e.g. FIG. 103). The third elastomeric member
7229' contacts the distal end portion 7213 of the medicament
container 7210' to stop its distal movement. Continued
movement of the first elastomeric member 7221' and the
second elastomeric member 7229' causes medicament
within the mixing volume 7237 to flow into needle 7216
and out of injector 7000". The first elastomeric member 7221'
and the second elastomeric member 7225' continue to move
in the distal direction and into contact with the third elas-
tomeric member 7229', thereby stopping the flow of medi-
cament from the mixing volume 237' through the needle
7216' and out of the injector 7000’ (e.g., a seventh configu-
ration as shown in FIG. 104).

[0292] Upon completion of the injection operation, the
disengagement rod (not shown) of the base 7510' contacts
the ramp 7321 of the first movable member 7301' and causes
the latch 7620 of the transfer member 7600 to move out of
the opening 7316 of the first movable member 7301'. Said
another way, upon completion of the insertion, the transfer
member 7600 is disengaged from the first movable member
7301', thereby removing the force of the injection spring
7420 from the medicament delivery mechanism 7300'. The
retraction member 7440, which has been compressed by the
injection operation between the retraction member protru-
sion 7284 and the base 7510', expands and moves the carrier
7260" and the needle 7216' in the proximal direction within
the injector 7000' (e.g., an eighth configuration as shown in
FIG. 105). Although described as being a portion of the base
7510', in other embodiments, the disengagement rod can be
coupled to any suitable portion of the injector, such as for
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example, the housing 7100'. Moreover, in some embodi-
ments, the retraction member 7440' can expand fully. In
some embodiments the carrier 7260' can move in the proxi-
mal direction and the latch 7294 can contact the catch 7136
of body 7100 to stop the proximal movement of the carrier
7260 and the needle 7216.

[0293] Other embodiments can include any suitable
mechanism for disengaging the transfer member 7600 from
the medicament delivery mechanism 7300'. For example, in
some embodiments, when the transfer member 7600 and the
medicament delivery mechanism 7300' reach the distal end
portion of the housing 7100, a disengagement member (not
shown) of the base 7510' can limit the travel of the medi-
cament delivery mechanism 7300' at a predetermined dis-
tance from the base 7510' (e.g., towards the end of the travel
of the medicament delivery mechanism 7300"). Thus, when
the base 7510 is pulled away from the injection site, the
force of the injection spring 7420' can push the base 7510
and/or the medicament delivery mechanism 7300' in the
distal direction. This movement can allow the latch 7620 of
the transfer member 7600 to align with a slot (not shown) in
a retention member (not shown) of the housing 7100,
thereby allowing the latch 7620 to become disengaged from
the first movable member 7301'. After the latch 7620 is
disengaged, retraction can occur, as described above. In this
manner, because the base 7510' remains stationary while the
injector 7000' is pressed firmly against the patient (e.g., the
base cannot move in the distal direction), the retraction
operation is prevented until the pressure is released (i.e.,
until the base 7510' is removed). This can provide time for
the entire dose to be delivered through the needle 7216
before retraction occurs.

[0294] Although the injector 7000 is shown and described
as having a second movable member 7370 that is separate
(e.g., has a separate spring, can be separately actuated, etc.)
from the first movable member 7301, in other embodiments,
a second movable member and a first movable member can
share common components and/or can be actuated by a
single energy storage member. For example, FIGS. 106-111
depict an injector 8000. Certain components within the
injector 8000 can be similar to and have similar functions as
the corresponding components in the injector 7000. By way
of example, the first elastomeric member 8221 of the injec-
tor 8000 can be similar in configuration to the first elasto-
meric member 7221 of the injector 7000. The injector 8000
differs from injector 7000, however, in that injector 8000
does not include a separately actuated mixing assembly
(e.g., the second movable member 7370 and/or the mixing
spring 7590 included in the injector 7000).

[0295] The injector 8000 includes a housing 8100, a
proximal cap 8103, a case 8190, a base 8510, a medicament
container 8210, and a first, second, and third elastomeric
member 8221, 8225, 8229, respectively, that define a
diluents volume 8236, a mixing volume 8237, and a void
volume 8238, as described above. The injector 8000 also
includes a needle 8216, and a movable member 8300. As
described below, the movable member 8300 effectuates both
the mixing and the injection of the medicament.

[0296] FIG. 106 depicts the injector 8000 with the case
8190 disposed about the housing 8100 (e.g., a first configu-
ration). As depicted in FIG. 8102, the case 8190 can be
removed from the injector 8000 to place the injector 8000 in
a second configuration. Removing the case 8190 can actuate
an electronic assembly (not shown in FIGS. 106-111) to
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produce an electronic output, such as, for example, an output
indicating the status of the injector 8000 or providing
instructions for operation. Removing the case 8190 can
actuate the electronic assembly by engaging a portion of the
electronic assembly, placing a battery assembly in electronic
communication with a processor, or the like, as described
above.

[0297] A safety lock 8700 can be removed from injector
8000 to place the injector 8000 in a third configuration (e.g.,
initiation of the mixing operation). Removing safety lock
8700 can cause an actuator (similar to the first switch
actuator 7724) to activate a first switch, to produce a second
electronic output and/or continue producing a current elec-
tronic output. Removing the safety lock 8700 exposes the
base 8510 of the injector 8000.

[0298] The base 8510 can be moved in the proximal
direction thereby causing an injection spring (not shown in
FIGS. 106-111) to act against the proximal cap 8103 (e.g., a
distal end portion of the injection spring moves in the distal
direction), which moves the movable member 8300 in the
distal direction as described above with reference to injector
7000. The initial movement of the movable member 8300
starts the mixing operation (e.g., the third configuration, see
FIG. 107). More specifically, the base 8510 can be moved in
the proximal direction and can cause a release rod to deform
a release portion to actuate the injection assembly, in a
similar manner as described above. The injection spring can
act against the proximal cap 8103 and a transfer member
(e.g., similar to the transfer member 7600) to move the
transfer member, in the distal direction, and therefore the
movable member 8300. The distal movement of the movable
member 8300 causes a piston portion 8330 of the movable
member 8300 to contact the first elastomeric member 8221
and to move the first elastomeric member 8221 in the distal
direction.

[0299] The distal movement of the first elastomeric mem-
ber 8221 moves the second elastomeric member 8225 and/or
the third elastomeric member 8229 within the medicament
container 8210, as described above, and as shown in FIGS.
107 and 108. In this manner, actuation of the injection spring
produces the mixing operation.

[0300] As described above, the distal movement of third
elastomeric member 8229 during the mixing operation
causes the third elastomeric member 8229 to contact needle
8216, such that the needle 8216 penetrates through a portion
of the third elastomeric member 8229. At this point, mixing
of the medicament is substantially complete and the injector
8000 is in a fourth configuration (see e.g., FIG. 108). In
some embodiments, however, the needle 8216 can penetrate
through the third elastomeric member 8229 thereby allowing
the needle 8216 to be in fluid communication with the
mixing volume 8237 and the medicament.

[0301] Continued movement of the movable member
8300 starts the insertion and injection processes (e.g., a fifth
configuration). The movable member 8300, the carrier 8260,
and the medicament container 8210 can move substantially
together, and can cause the retraction member 8440 to
compress. In this manner, the needle 8216 is inserted as
shown in FIG. 109. A distal end portion of the carrier 8260
contacts the base 8510 and/or the housing 8100 to stop the
distal movement of the carrier 8260 and the medicament
container 8210 (e.g., a sixth configuration, see FIG. 109).
[0302] Upon completion of the needle insertion operation,
the injection spring continues to move the movable member
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8300 in the distal direction. Said in another way, the mov-
able member 8300 moves relative to carrier 8260 and within
the medicament container 8210, as shown in FIGS. 109-110.
The piston portion 8330 of the movable member 8300
moves the first elastomeric member 8221 and the second
elastomeric member 8225 in the distal direction, thereby
causing the medicament within the mixing volume 8237 to
move the third elastomeric member 8229 in the distal
direction. The third elastomeric member 8229 moves in the
distal direction such that the needle 8216 penetrates through
the third elastomeric member 8229 thus placing the needle
8216 in fluid communication with the mixing volume 8237
and the medicament (see, e.g. FIG. 109). The third elasto-
meric member 8229 contacts the distal end portion 8213 of
the medicament container 8210 to stop its distal movement.
Continued movement of the first elastomeric member 8221
and the second elastomeric member 8229 causes the medi-
cament within the mixing volume 8237 to flow into the
needle 8216 and out of the injector 8000. The first elasto-
meric member 8221 and the second elastomeric member
8225 can continue to move in the distal direction and into
contact with the third elastomeric member 8229, thereby
stopping the flow of medicament from the mixing volume
8237 through the needle 8216 and out of the injector 8000
(e.g., a seventh configuration, see FIG. 110).

[0303] Upon completion of the injection operation, the
movable member 8300 disengages from the injection spring.
The movable member 8300 can disengage from the injection
spring by any suitable mechanism. For example, in some
embodiments the injector 8000 can include a transfer mem-
ber similar to the transfer member 7600 described above.
After the movable member 8300 is disengaged from the
injection spring, the retraction member 8440, which has
been compressed by the injection operation between the
movable member 8300 and the base 8510, can expand and
can move the carrier 8260 and the needle 8216 in the
proximal direction within injector 8000 (e.g., an eighth
configuration, see FIG. 111). In some embodiments, retrac-
tion member 8440 can expand fully.

[0304] Although the injector 7000 is shown as described
as having a first elastomeric member, a second elastomeric
member, and a third elastomeric member within the medi-
cament container. In other embodiments, the injector 7000
can include only a first elastomeric member and a second
elastomeric member within the medicament container. For
example, FIGS. 112-117 depict an injector 9000 that does
not include a third elastomeric member within the medica-
ment container. Other components within injector 9000,
however, can be similar to and have similar functions as the
components corresponding in the injector 7000 and the
injector 8000. By way of example, first elastomeric member
9221 of the injector 9000 can be similar in configuration to
first elastomeric member 7221 of the injector 7000.

[0305] The injector 9000 includes a housing 9100, a
proximal cap 9103, a case 9190, a base 9510, a medicament
container 9210, a first elastomeric member 9221 and a
second elastomeric member 9225 that define a diluents
volume 9236 and a mixing volume 9237, a needle 9216, and
a movable member 9300. In some embodiments, the mov-
able member 9300 can effectuate both the mixing and the
injection of the medicament.

[0306] FIG. 112 depicts the injector 9000 with the case
9190 disposed about the housing 9100 (e.g., a first configu-
ration). As depicted in FIG. 113, the case 9190 can be
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removed from the injector 9000 to place the injector 9000 in
a second configuration. Removing the case 9190 can actuate
an electronic assembly (not shown in FIGS. 112-117) to
produce an electronic output, such as, for example, an output
indicating the status of the injector 9000 or providing
instructions for operation. Removing the case 9190 can
actuate the electronic assembly by engaging a portion of the
electronic assembly, placing a battery assembly in electronic
communication with a processor, or the like.

[0307] The safety lock 9700 can be removed from the
injector 9000 to place the injector 9000 in a third configu-
ration (e.g., initiation of the mixing operation). Removing
the safety lock 9700 can cause a first switch actuator 9724
to activate a first switch of the electronic assembly to
produce a second electronic output and/or continue produc-
ing a current electronic output.

[0308] Removing the safety lock 9700 exposes the base
9510 of injector 9000. The base 9510 can be moved in the
proximal direction thereby causing an injection spring to act
against the proximal cap 9103, which moves the movable
member 9300 in the distal direction. The initial movement of
the movable member 9300 starts the mixing operation as
described above with reference to the injector 8000 (e.g., the
third configuration, see FIG. 113). More specifically, the
base 9510 can be moved in the proximal direction and can
cause a release rod to deform release portion to actuate the
injection assembly, in a similar manner as described above.
An injection spring acts against the proximal cap 9103 and
a transfer mechanism (e.g., similar to the transfer member
7600), and causes the injection latch, and therefore the
piston portion 9330, to move in the distal direction. The
distal movement of the movable member 9300 causes a
piston portion 9330 of the movable member 9300 to contact
the first elastomeric member 9221. The distal movement of
the first elastomeric member 9221 within the medicament
container 9210 can move the second elastomeric member
9225 within the medicament container 9210 as described
above, and as shown in FIG. 113 and 9114. In this manner,
actuation of the injection spring produces the mixing opera-
tion, as described above.

[0309] As the diluent flows into the mixing volume 9237,
the volume of the diluents volume 9236 can be reduced, and
the volume of the mixing volume 9237 can remain substan-
tially the same. The first elastomeric member 9221 can
contact the second elastomeric member 9225 and can con-
tinue to move in the distal direction. In this manner, mixing
of the medicament can be substantially complete (e.g., a
fourth configuration). The distal movement of the first
elastomeric member 9221 and the second elastomeric mem-
ber 9225 can cause the volume of the mixing volume 9237
to be reduced and can cause any air within the mixing
volume 9237 to vent out of the injector 9000.

[0310] The injector 9000, and any other injectors
described herein (including the injector 7000 and 7000"), can
use any suitable mechanism for venting the air within the
mixing volume 9237. For example, in some embodiments,
the mixing mechanism can include a “two-step” mixing
actuator. The initial actuation (or first step) of the mixing
mechanism results in the mixing operation, as described
above. In such embodiments, the injector can include a
protrusion or other member to limit the further movement of
the spring. When mixing of the medicament is substantially
complete, a user can orient the injector 9000 upwards, and
can press a “vent” button, which actuates a release mecha-
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nism to allow the spring to expand further. Continued
pressure exerted by the spring, can cause the container to
move, such that the needle 9216 pierces a crimp seal. In this
manner, air within the mixing volume 9237 can escape via
needle 9216. In some embodiments, the continued pressure
exerted by the spring can increase the turbulence of the
diluent flowing within the medicament container, thereby
enhancing the mixing operation.

[0311] In a three-plunger design (e.g., injectors 7000,
7000' and 8000), upon pressing the “vent” button, continued
distal movement of the first elastomeric member 7221', the
second elastomeric member 7225' and the third elastomeric
member 225' within the medicament container 7210 causes
the needle 7216 to pierce the third elastomeric member
7225'. In this manner, air within the mixing volume 7237
can escape via needle 7216.

[0312] After venting, the user can push an injection button
(not shown) and can allow a mixing spring (not shown) to
continue to push the elastomeric members toward the distal
end of the medicament container 7210 and can begin the
injection process as described below.

[0313] Continued movement of the movable member
9300 starts the injection process (e.g., a fifth configuration).
The movable member 9300, the carrier 9260, and the
medicament container 9210 can move substantially together,
and can cause retraction member 9440 to compress. In this
manner, needle 9216 is inserted. A distal end portion of
carrier 9260 can contact the base 9510 and/or the housing
9100 to stop the distal movement of the carrier 9260 and the
medicament container 9210 (e.g., a sixth configuration).
[0314] The injection spring can continue to move the
injection latch and movable member 9300. Said in another
way, the movable member 9300 can begin to move relative
to the carrier 9260. A piston portion 9330 of the movable
member 9300 can cause the first elastomeric member 9221
and the second elastomeric member 9225 to move in the
distal direction, causing medicament within the mixing
volume 9237 to flow into the needle 9216 out of the injector
9000. The first elastomeric member 9221 and the second
elastomeric member 9225 can continue to move in the distal
direction into contact with the distal end portion 9213 of the
medicament container 9210. At this point, the flow of
medicament from the mixing volume 9237 through the
needle 9216 and out of the injector 9000 is stopped (a
seventh configuration).

[0315] As the transfer member and the movable member
9300 near the base 9510, the transfer member can be
decoupled from the movable member 9300 by any suitable
mechanism, thereby removing the force of the injection
spring (not shown) from movable member 9300. The retrac-
tion member 9440, which has been compressed by the
injection operation between the retraction member protru-
sion 9284 and the base 9510, can expand and can move the
carrier 9260 and the needle 9216 in the proximal direction
within the injector 9000 (e.g., an eighth configuration). In
some embodiments, the retraction member 9440 can expand
fully. In some embodiments, the carrier 9260 can move in
the proximal direction and a latch included in the carrier
260can contact a catch of the housing 9100 to stop the
proximal movement of the carrier 9260 and the needle 9216.
[0316] Although the injector 7000 is shown and described
as having a mixing activator member 7550 that is partially
disposed within the injection spring 7420, in other embodi-
ments, a mixing activator release member and an injection
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spring (and/or injection assembly) can be disposed on
opposing sides within an injector. Said another way, a
mixing activator release member may not be disposed within
the injection spring. For example, FIGS. 118-133 depict an
injector 10000. Certain components within the injector
10000 can be similar to and have similar functions as the
corresponding components in the injector 10000. By way of
example, first

[0317] Attorney Docket No. 1004-007-06US elastomeric
member 10221 of the injector 10000 can be similar in
configuration to first elastomeric member 7221 of the injec-
tor 7000. The injector 10000 at least differs from injector
7000, however, in that a mixing activator member 10550 of
the injector 10000 is not disposed within an injection spring
10420.

[0318] FIG. 118 is a front view of the injector 10000 in a
second configuration, FIG. 119 is a cross-sectional view of
the injector 10000 in the second configuration, FIG. 120 is
a cross-sectional view of the injector 10000 in the seventh
configuration, and FIG. 121 is an exploded perspective view
of the injector 10000. FIG. 122-FIG. 130 depict the opera-
tion of the injector 10000. FIG. 131 depicts a top view of the
injector 10000, and FIG. 132 depicts a cross-sectional view
the injector 10000 taken along line W2-W2. FIG. 133
depicts a view of the injector 10000 in the second configu-
ration. The injector 10000 includes a body 10105, a carrier
10260, a medicament container 10210, a first elastomeric
member 10221, a second elastomeric member 10225, a third
elastomeric member 10229, a mixing activator member
10550, a mixing latch guide 10565, a mixing spring 10390,
a medicament delivery mechanism 10300, an injection
spring 10420, an transfer member 10600, an energy-absorb-
ing member 10219, and a retraction member 10440. As
shown in FIGS. 118-121, the mixing activator member
10550 includes a first thickness 10561, a second thickness
10562, and third thickness 10563. In this manner, the rigidity
of the mixing activator member 10550 can vary spatially.
Said another way, the mixing activator member 10550 can
be less rigid at certain points (e.g., the second thickness
10562) to allow the mixing activator member 10550 to
deform and/bend more easily during the operation of the
injector 10000, e.g. about the mixing latch guide 10565. In
some embodiments, however, mixing activator member
10550 can be a substantially uniform thickness. In some
embodiments, mixing activator member 10550 can include
more or fewer than three thicknesses. In some embodiments,
other injectors shown in described herein can include a
mixing latch with varying thicknesses as described above.
The mixing latch guide 10565 can act as a cam for the
mixing activator member 10550 during movement of the
mixing activator member 10550. In this manner, a vertical
portion of the mixing activator member 10550 can move
twice as far in the direction CCC as a horizontal portion of
the mixing activator member 10550 moves in the direction
DDD. Said another way, the mixing latch guide 10565
imparts a mechanical advantage on the mixing activator
member 10550. In other embodiments, the mixing latch
guide 10565 can be configured such that the vertical portion
of the mixing activator member 10550 can move a shorter
distance in the direction CCC than the horizontal portion of
the mixing activator member 10550 moves in the direction
DDD.

[0319] The injector 10000 also includes the energy-ab-
sorbing member 10219. The energy-absorbing member
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10219 can absorb, deflect and/or redirect energy, and/or
otherwise reduce the energy transferred into certain compo-
nents of the injector 10000 during operation. More specifi-
cally, the energy-absorbing member 10219 can reduce the
energy transferred to the medicament container during
operation. In this manner, a medicament container including
fragile materials can be less likely to deform and/or other-
wise break during injection.

[0320] FIG. 122-FIG. 130 depict the operation of the
injector 10000. The operation of injector 10000 can be
similar to the operation of the injector 7000 and the injector
7000" as described above. FIG. 122 is a top view of the
injector 10000, FIG. 123 is a bottom view of the injector
10000, FIG. 124 is a cross-sectional view of the injector
10000 in the first configuration (i.e. prior to removal of a
case 10190), and FIG. 125 is a cross-sectional view of the
injector 10000 taken along line W1-W1. FIG. 126 is a
cross-sectional view of the injector 10000 in the third
configuration (e.g., mixing start). FIG. 127 is a cross-
sectional view of the injector 10000 in the fourth configu-
ration (e.g., mixing end). FIG. 128 is a cross-sectional view
of the injector 10000 at the end of the fifth configuration
(e.g., insertion) and the beginning of the sixth configuration
(e.g., injection start). FIG. 129 is a cross-sectional view of
the injector 10000 in the seventh configuration (e.g., injec-
tion end). FIG. 130 is a cross-sectional view of the injector
10000 in the eighth configuration (e.g. retraction). As shown
in FIG. 130, after the injection process ends, the latch 10620
is decoupled from the medicament delivery mechanism
10300. In this manner, the retraction member 10440 does not
have to overcome the force of the injection spring 10420.

[0321] FIG. 134 is a flow chart illustrating, and FIGS.
135-142 are schematic illustrations depicting, a method
11000 and a filling assembly 11250 according to an embodi-
ment. The method 11000 relates to the filling of medicament
constituents in a medicament container 11210. The filling
assembly 11250 includes a first tray 11251, a second tray
11252, a third tray 11253 (shown in FIG. 140), and the
medicament container 11210. The medicament container
11210 can be similar to medicament container 11210, and
upon completion of the fill/finish operation includes a first
elastomeric member 11221, a second elastomeric member
11225, a bypass 11220, a distal end portion 11213, a
proximal end portion 11212, and a crimp seal 242. The
method 11000 includes inserting a portion of the distal end
portion 11212 of the medicament container 11210 into the
first tray 11251 (at 11002). The method 11000 includes
inserting the second elastomeric member 11225 within the
medicament container 11210 and moving the second elas-
tomeric member 11225 toward the distal end portion 11212
of the medicament container 11210 (at 11004, see e.g., FIG.
135). In some embodiments, the second elastomeric 11225
can be moved in the distal direction such that at least a
proximal surface of the second elastomeric member 11225 is
proximal to the bypass 11220. The method 11000 includes
placing the second tray 11252 over a portion of the proximal
end portion 11213 of the medicament container 11210 (at
11006, see e.g., FIG. 136). Said another way, a portion of the
proximal end portion 11213 of the medicament container
11210 is inserted into the second tray 11252.

[0322] The method 11000 includes rotating the filling
assembly 11250, removing the first tray 11251, and adding
a medicament 11240 via the distal end portion 11213 of the
medicament container 11210 (at 11008, see e.g., FIG. 137).
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The filling assembly 11250 is inserted into a lyophilizing
machine (not shown), and the medicament 11240 is
lyophilized (the lyophilized medicament is designated as
11241) (at 11010, see e.g., FIG. 138). In some embodiments,
the lyophilized medicament 11241 can be added to the
medicament container 11210 at operation 11006. The
method 11000 includes sealing the distal end portion 11213
of the medicament container 11210 with a crimp seal 11242
(at 11012, see e.g., FIG. 139). The method 11000 includes
placing the third tray 11253 over a portion of the distal end
portion 11213 of the medicament container 11210 (at 11014,
see e.g., FIG. 140). Said another way, a portion of the distal
end portion 11213 of the medicament container 11210 is
inserted into the third tray 11253. In some embodiment, the
first tray 11251 can be used in place of the third tray 11253
at operation 11014. The method 11000 includes rotating the
filling assembly 11250, removing the second tray 11252, and
adding a diluent 11244 via the proximal end portion 11212
of the medicament container 11210 (at 11016, sce e.g., FIG.
141). The method 11000 includes inserting the first elasto-
meric member 11221 within the medicament container
11210 and moving the first elastomeric member 11221
toward the distal end portion 11213 of the medicament
container 11210 (at 11018, see e.g., FIG. 142).

[0323] FIG. 143 is a flow chart illustrating, and FIGS.
144-150 depict a method 12000 and a filling assembly
12250 according to an embodiment. The method 12000
relates to the filling of medicament constituents in a medi-
cament container 12210. All or portions of the method
12000 can be performed by any suitable filling system, such
as, for example, a filling system 13000 depicted in FIG. 151.
The filling assembly 12250 includes a first tray 12251, a
second tray 12252, and the medicament container 12210.
The medicament container 12210 can be similar to medica-
ment container 12210 and includes a first elastomeric mem-
ber 12221, a second elastomeric member 12225, a tempo-
rary elastomeric member 12243, a third elastomeric member
12229, a bypass 12220, a distal end portion 12213, a
proximal end portion 12212, and, optionally, a crimp seal
12242.

[0324] The filling system 13000 includes a filling station
13004, a dehydration (or lyophilization) station 13002, and
a finishing station 13012. The filling station 13004 includes
a first elastomeric member station 13006 configured to insert
the third elastomeric member 12229 and/or the second
elastomeric member 12225 into the medicament container
12210, a filling device 13008 configured to add medicament
and/or diluents to the medicament container 12210, and a
second elastomeric member station 13010 configured to
insert the first elastomeric member 12221 and/or the tem-
porary elastomeric member 12243 into the medicament
container 12210. In some embodiments, the filling station
13004 can include more or fewer elastomeric member
stations, e.g., an elastomeric member station for each of the
first elastomeric member 12221, the second elastomeric
member 12225, the third elastomeric member 12229, and/or
the temporary elastomeric member 12243. In some embodi-
ments, the filling station 13004 can include more or fewer
filling devices, e.g., a filling device for each of the medica-
ment and/or the diluents. While FIG. 151 depicts the first
elastomeric member station 13006, the filling device 13008,
and the second elastomeric member station 13010 as being
grouped within the filling station 13004, in some embodi-
ments these components of the filling station 13004 can be
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in other configurations, e.g., over multiple filling stations
13004. The dehydration station 13002 can be configured to
lyophilize medicament within the medicament container
12210, and finishing station 13012 can be configured to
prepare the medicament container 12210 for further assem-
bly and/or packaging.

[0325] The method 12000 includes inserting a portion of
the distal end portion 12213 of the medicament container
12210 into the first tray 12251 (at 12002). The method
12000 can include moving the medicament container 12210
into the filling station 13004 and can include moving the
medicament container 12210 into the first elastomeric mem-
ber station 13006. The method 12000 includes inserting the
third elastomeric member 12229 within the medicament
container 12210 and moving the third elastomeric member
12229 toward the distal end portion 12213 of the medica-
ment container 12210 (at 12004, see e.g., FIG. 144). In some
embodiments, the third elastomeric member 12229 can be
moved in the distal direction such that at least a distal
surface of the third elastomeric member 12229 is distal to a
distal edge of the bypass 12220.

[0326] The method 12000 can include moving the medi-
cament container 12210 into the filling device 13008. The
method 12000 includes adding a medicament 12240 via the
proximal end portion 12212 of the medicament container
12210 (at 12006, see e.g., FIG. 144). The method 12000 can
include moving the medicament container 12210 into the
second elastomeric member station 13010. The method
12000 includes adding a temporary eclastomeric member
12243 to seal the medicament container 12210 upon
completion of the lyophilization process, as described
below.

[0327] The method 12000 can include moving the medi-
cament container 12210 into the dehydration station 13002.
The method 12000 includes lyophilizing the medicament
12240 (the lyophilized medicament is designated 12241 at
12008, see e.g., FIG. 145). During the lyophilization pro-
cess, the temporary elastomeric member 12243 can allow
the volume within the medicament container 12210 that
contains the medicament 12240 to be in fluid communica-
tion with an area outside of the medicament container
12210. Said another way, the temporary elastomeric member
12243 can allow the volume within the medicament con-
tainer 12210 that contains the medicament 12240 to “breath”
during the lyophilization process. After the medicament
12240 is lyophilized, the method optionally includes
manipulating the temporary elastomeric member 12243 to
fluidically isolate the volume within the medicament con-
tainer 12210 that contains the lyophilized medicament
12241, thereby preventing the lyophilized medicament
12241 from absorbing any moisture from the ambient air. In
some embodiments, the method can include compressing the
temporary elastomeric member 12243 within the medica-
ment container to obstruct or close channels defined therein.
[0328] Although the method 12000 is shown as including
an operation of lyophilizing a medicament within the medi-
cament container, in other embodiments, the lyophilized
medicament can be added to the medicament container
12210 at operation 12006.

[0329] The method 12000 can include returning the medi-
cament container 12210 to the filling station 13004, and can
include moving the medicament container into the first
elastomeric member station 13006. In this manner, portions
of the filling station 13004, which were used to insert the
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third elastomeric member 12229 and/or fill the medicament
container 12210 with the medicament 12240 can also be
used to insert the second elastomeric member 12225 and/or
fill the medicament container 12210 with diluents 12244, as
described below. This arrangement conserves fill station
resources and space. In other embodiments, however, the
method 12000 can include moving the medicament con-
tainer 12210 into a third elastomeric member station (not
shown).

[0330] The method 12000 includes removing the tempo-
rary elastomeric member 12243 from the medicament con-
tainer 12210. The method 12000 then includes inserting the
second elastomeric member 12225 within the medicament
container 12210 and moving the second elastomeric member
12225 toward the distal end portion 12212 of the medica-
ment container 12210 (at 12010, see e.g., FIG. 146). In some
embodiments, the second elastomeric 12225 can be moved
in the distal direction such that at least a proximal surface of
the second elastomeric member 12225 is proximal a proxi-
mal edge of the bypass 12220. The method 12000 can
include moving the medicament container 12210 into the
filing device 13008. In some embodiment, the method 12000
can include moving the medicament container 12210 into a
second filling device (not shown). The method 12000
includes adding a diluent 12244 via the proximal end portion
12212 of the medicament container 12210 (at 12012, see
e.g., FIG. 147).

[0331] The method 12000 can include moving the medi-
cament container 12210 into the second elastomeric member
station 13010. In some embodiments the method 12000 can
include moving the medicament container 12210 into a
fourth elastomeric member station (not shown). The method
12000 includes inserting the first elastomeric member 12221
within the medicament container 12210 and moving the first
elastomeric member 12221 toward the distal end portion
12213 of the medicament container 12210 (at 12014, e see
e.g., FIG. 148).

[0332] The method 12000 includes placing the second tray
12252 over a portion of the proximal end portion 12213 of
the medicament container 12210 (at 12016, see e.g., FIG.
149). Said another way, a portion of the proximal end
portion 12213 of the medicament container 12210 is inserted
into the second tray 12252. The method 12000 includes
removing the first tray 12251 and sealing the distal end
portion 12212 of the medicament container 12210 with the
crimp seal 12242 (at 12018, see e.g., FIG. 150). In some
embodiments, (e.g., embodiments with three elastomeric
members) the medicament container need not include a seal
12242. In such embodiments, the third elastomeric member
12229 can seal the lyophilized medicament 12241 within the
medicament container 12210, and in this manner, the
method 12000 can exclude steps 12016 and 12018.

[0333] Although shown as including the first tray 12251
and the second tray 12252, in some embodiments, filling
assembly 12250 and the method 12000 may not include the
first tray 12251 and/or the second tray 12252 for all or a
portion of the method 12000, e.g., the medicament container
12210 can be removed from the first tray 12251 and/or the
second tray 12252 for all or a portion of the method 12000.
Similarly, although shown as including the first tray 11251,
the second tray 11252, and the third tray 11253, in some
embodiments, filling assembly 11250 and the method 11000
may not include the first tray 11251, the second tray 11252
and/or the third tray 11253 for all or a portion of the method
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11000, e.g., the medicament container11210 can be removed
from the first tray 11251, the second tray 11252 and/or the
third tray 11253 for all or a portion of the method 11000.
[0334] Although shown as including a crimp seal, in other
embodiments, a medicament container being filled and
finished to include three elastomeric members may not
include a crimp seal. In such embodiments, the distal-most
elastomeric member can function to seal the distal end of the
medicament container.

[0335] While various embodiments of the invention have
been described above, it should be understood that they have
been presented by way of example only, and not limitation.
Where methods described above indicate certain events
occurring in certain order, the ordering of certain events may
be modified. Additionally, certain of the events may be
performed concurrently in a parallel process when possible,
as well as performed sequentially as described above.
[0336] Although many of the medicament delivery
devices are shown and described herein as being medical
injectors having a medicament container divided into two
portions (see e.g., the medical injector 6000), in other
embodiments, any of the components, methods and/or for-
mulations described herein can be used in any suitable
medicament delivery device, such as, for example, an auto-
injector, a pen injector, an inhaler, a nasal delivery system or
the like. In some embodiments, the medicament delivery
device can include a medicament container having any
number of plungers and/or defining any number of volumes
therein.

[0337] Although the components and methods described
herein are shown and described as being included in device
that include a medicament, in other embodiments, any of the
components and/or methods described herein can be used in
either an actual medicament delivery device or a simulated
medicament delivery device. A simulated medicament deliv-
ery device can, for example, correspond to an actual medi-
cament delivery device and can be used, for example, to
train a user in the operation of the corresponding actual
medicament delivery device. A simulated medicament deliv-
ery device or trainer can be similar to the simulated medi-
cament delivery devices or trainers described in U.S. Patent
Publication Number 2008/0059133, entitled “Medical Injec-
tor Simulation Device,” filed Feb. 27, 2007, which is incor-
porated herein by reference in its entirety.

[0338] In such embodiments, the simulated medicament
delivery device can simulate the actual medicament delivery
device in any number of ways. For example, in some
embodiments, the simulated medicament delivery device
can have a shape corresponding to a shape of the actual
medicament delivery device, a size corresponding to a size
of the actual medicament delivery device and/or a weight
corresponding to a weight of the actual medicament delivery
device. Moreover, in some embodiments, the simulated
medicament delivery device can include components that
correspond to the components of the actual medicament
delivery device. In this manner, the simulated medicament
delivery device can simulate the look, feel and sounds of the
actual medicament delivery device. For example, in some
embodiments, the simulated medicament delivery device
can include external components (e.g., a housing, a needle
guard, a sterile cover, a safety lock or the like) that corre-
spond to external components of the actual medicament
delivery device. In some embodiments, the simulated medi-
cament delivery device can include internal components
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(e.g., an actuation mechanism, a compressed gas source, a
medicament container or the like) that correspond to internal
components of the actual medicament delivery device.
[0339] In some embodiments, however, the simulated
medicament delivery device can be devoid of a medicament
and/or those components that cause the medicament to be
delivered (e.g., a needle, a nozzle or the like). In this manner,
the simulated medicament delivery device can be used to
train a user in the use of the actual medicament delivery
device without exposing the user to a needle and/or a
medicament. Moreover, the simulated medicament delivery
device can have features to identify it as a training device to
prevent a user from mistakenly believing that the simulated
medicament delivery device can be used to deliver a medi-
cament. For example, in some embodiments, the simulated
medicament delivery device can be of a different color than
a corresponding actual medicament delivery device. Simi-
larly, in some embodiments, the simulated medicament
delivery device can include a label clearly identifying it as
a training device.

[0340] Although the mixing actuator member 6550 is
shown and described above as being actuated by the safety
lock 6700, in other embodiments, a mixing actuator can be
actuated by any suitable mechanism. For example, in some
embodiments, a mixing actuator member can be actuated by
the needle sheath. In such embodiments, the mixing actuator
member can be coupled to the needle sheath such that as the
needle sheath is moved in the distal direction the needle
sheath moves the mixing actuator in the distal direction. In
other embodiments, the mixing actuator can be operably
coupled to the needle sheath (e.g., via an intervening struc-
ture). In other embodiments, the mixing actuator member
can be monolithically formed with the needle sheath and/or
the safety lock.

[0341] Although the needle hub 6264 is shown and
described as being configured to receive and be coupled to
the needle 6216, in other embodiments, a device can include
a container hub that is devoid of a needle. For example, in
some embodiments, the medical injector 6000 can be a
needleless injector and the hub can define a pathway and/or
otherwise be coupled to a delivery member through which
the medicament is conveyed upon actuation.

[0342] In some embodiments, the audible sound produced
by any of the devices shown and described herein can be
produced in conjunction with one or more visual outputs.
For example, in some embodiments, a medicament delivery
device can include a video screen (e.g., an LCD screen)
upon which messages, videos and/or other instructions can
be shown during use of the device. In some embodiments,
the device can include a touch screen such that, in addition
to the feedback from the movement of various components
of the device (e.g., the carrier) as described herein, the
electronic circuit system can receive input directly from the
user.

[0343] Although the electronic circuit system 6900 is
shown and described above as being actuated by the removal
of the cover 6190, the movement of the mixing actuator
member 6550 and/or the movement of the base 6510, in
other embodiments, the electronic circuit system of any of
the devices shown herein can be actuated by any suitable
mechanism. In some embodiments, for example, a medica-
ment delivery device can include a movable battery clip, an
on/off switch or the like that can be manipulated by the user
to actuate the electronic circuit system. In some embodi-
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ments, for example, a medical injector need not have a cover
similar to the cover 6190, but can be manually actuated by
a “start” button depressed by the user.

[0344] Although the carrier 7260 is shown and described
above as receiving a portion of the medicament container
7210, in other embodiments, a carrier can substantially
surround the medicament container 7210. For example, in
some embodiments, a carrier can include a first portion and
a second portion coupled by a hinge, such that the carrier can
be configured between a first (opened) configuration and a
second (closed) configuration. In this manner, the carrier can
substantially receive the medicament container 7210 when
in the open configuration and be moved to substantially
surround the medicament container 7210 when placed in the
closed configuration.

[0345] Although the medicament container assembly 6200
is described above as being configured to accommodate an
o-ring or other suitable damping member to reduce the
forces exerted on the medicament container 6210 during
insertion and/or injection, in other embodiments, any suit-
able mechanisms or structures for reducing the energy,
impulse and/or forces applied to the carrier and/or the
medicament container can be employed. For example, in
some embodiments, a carrier can include a deformable
portion (e.g., a “crush rib”) configured to deform when
contacting the housing during an insertion event. In this
manner, the deformable portion can absorb at least a portion
of the energy and/or force generated during the impact,
thereby reducing the magnitude of the energy, impulse
and/or force applied to the medicament container. Similarly,
in some embodiments, a portion of a medicament delivery
mechanism 6300 can include a crush rib or an impact portion
configured to plastically and/or elastically deform to absorb
and/or dampen the forces from the needle insertion opera-
tion.

[0346] Any of the medicament containers described herein
can be any container suitable for storing the compositions
disclosed herein. In some embodiments, the medicament
container can be a pre-filled syringe, a pre-filled cartridge, a
vial, an ampule or the like. In some embodiments, for
example, any of the devices shown and described herein can
include components and/or mechanisms to accommodate a
pre-filled syringe, similar to the embodiments shown and
described in U.S. patent application Ser. No. 13/357,935
(Attorney Docket No. INTJ-009/00US 306456-2116),
entitled “Medicament Delivery Devices for Administration
of Medicament within a Prefilled Syringe,” filed on the same
date herewith, which is incorporated herein by reference in
its entirety. In other embodiments, the medicament container
1400 can be a container having a flexible wall, such as, for
example, a bladder.

[0347] Any of the devices and/or medicament containers
shown and described herein can be constructed from any
suitable material. Such materials include glass, plastic (in-
cluding thermoplastics such as cyclic olefin copolymers), or
any other material used in the manufacture of prefilled
syringes containing medications.

[0348] Any of the devices and/or medicament containers
shown and described herein can include any suitable medi-
cament or therapeutic agent. For example, although the
medical injectors described above are shown and described
is including a multi-chamber medicament container (e.g.,
medicament container 6210) that includes a substantially dry
medicament (e.g., contained within the dry medicament
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volume 6237) and a diluent (e.g., contained within the
diluent volume 6237), in other embodiments, any of the
medicament delivery devices disclosed herein can include a
multi-chamber container that is filled with any suitable
substances. For example, in some embodiments, any of the
medicament delivery devices disclosed herein can include a
medicament container (e.g., a cartridge) that separately
stores and mixes, upon actuation, two liquid substances. For
example in some embodiments, any of the devices shown
and described herein can include a medicament container
filled with (in separate chambers) epinephrine and at least
one antihistamine (e.g., epinephrine and diphenhydramine,
epinephrine and hydroxyzine, epinephrine and cetirizine);
an antipsychotic medicament and a benzodiazepine (e.g.
haloperidol and diazepam, haloperidol and midazolam,
haloperidol and lorazepam); insulin and a GLP-1 analog or
incretin mimetic (e.g. insulin and exenatide, insulin and
lixisenatide); an NSAID and an opiode (e.g., ketorolac and
buprenorphine). Other suitable compositions that can be
included in any of the medicament containers and/or devices
described herein include pralidoxime chloride and atropine;
obidoxime chloride and atropine; epinephrine and atropine;
methotrexate and etanercept; methotrexate and adalimumab;
and methotrexate and certolizumab.

Glucagon Formulation

[0349] In some embodiments, a composition can include
glucagon and/or any pharmaceutically acceptable constitu-
ents for use in the medicament delivery devices disclosed
herein. In some embodiments, the glucagon formulation can
be prepared and/or filled according to any of the methods
described herein (e.g., method 11000). A composition
according to an embodiment can be formulated such that the
target concentration of glucagon in the solution, either
before lyophilization (see e.g., operation 11010 shown and
described above with reference to FIG. 134) and/or after
being reconstituted upon actuation of the device, is approxi-
mately Img/mL. In other embodiments, the target concen-
tration of glucagon in the solution, either before lyophiliza-
tion and/or after being reconstituted, can be be
approximately 2 mg/ml, approximately 1.5 mg/ml,
approximately 0.5 mg/ml. (e.g., a pediatric dose) or approxi-
mately 0.25 mg/mL. In other embodiments a composition
can be formulated such that the target concentration of
glucagon in the solution, either before lyophilization and/or
after being reconstituted upon actuation of the device, is
between approximately 0.25 mg/mL and 2 mg/mL, between
approximately 0.5 mg/ml. and 1 mg/ml, or between
approximately 0.8 mg/ml and 1.2 mg/mlL..

[0350] In certain embodiments, the concentration (either
before lyophilization or upon reconstitution) of glucagon in
a glucagon formulation is about Img/ml. and the total solute
concentration is about 50 mg/ml.. For example, in some
embodiments, a composition can include glucagon and any
suitable bulking agents to increase the total solute concen-
tration in the glucagon formulation. In this manner, the
glucagon formulation can be more effectively lyophilized
and/or reconstituted. For example, in some embodiments, as
described below, certain bulking agents can be used to
improve the stability, solubility and/or efficacy of the com-
position when reconstituted in any of the devices shown and
described herein. In some embodiments, certain bulking
agents can be used to produce a visual indicia when the
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composition is reconstituted (e.g., such agents can allow the
reconstituted medicament to be more easily detected by the
user).

[0351] Insome embodiments, a composition can include a
peptide, such as, for example, glucagon and a carbohydrate.
In this manner, the stability of the peptide (e.g., glucagon)
can be increased during lyophilization and subsequent stor-
age. In particular, the stability of peptides, such as glucagon,
can be increased in an amorphous (i.e. non-crystalline)
environment. It is believed that carbohydrates undergoing
dehydration create a solid-state environment that is amor-
phous and exhibits high viscosity when maintained below
the glass transition temperature. In addition, carbohydrates
contain multiple hydroxyl groups that may form hydrogen
bonds with polar groups on a protein or peptide surface in an
amorphous solid-state environment. Without being bound by
any particular mechanism, when water is removed during
lyophilization, such carbohydrates may maintain the hydro-
gen bonds and preserve the native-like solid state of the
polypeptide structure. In certain embodiments, therefore, the
glucagon formulations include other excipients, such as, but
not limited to carbohydrates. Suitable carbohydrates
include, but are not limited to, lactose, trehalose, mannitol,
and combinations thereof.

[0352] Additionally, the solubility of glucagon increases
below a pH of 4. In certain embodiments, the glucagon
formulations, prior to lyophilization and/or after reconstitu-
tion, have a pH of less than about pH 5.0, including less than
about pH 4.5, less than about pH 4.0, less than about pH 3.5,
less than about pH 3.0, less than about pH 2.5, less than
about pH 2.0. In other embodiments of the invention, the
glucagon formulations, prior to lyophilization and/or after
reconstitution, have a pH range of about pH 1.5 to about pH
5.0, inclusive of all ranges and subranges therebetween, e.g.,
about pH 2.0 to about pH 4.5, about pH 2.0 to about pH 4.0,
about pH 2.0 to about pH 3.5, about pH 2.0 to about pH 3.0,
about pH 2.0 to about pH 2.5, about pH 2.5 to about pH 4.5,
about pH 2.5 to about pH 4.0, about pH 2.5 to about pH 3.5,
about pH 2.5 to about pH 3.0, about pH 3.0 to about pH 4.5,
about pH 3.0 to about pH 4.0, about pH 3.0 to about pH 3.5,
about pH 3.5 to about pH 4.5, and about pH 3.5 to about pH
4.0. In certain embodiments, the pH of the glucagon formu-
lation is adjusted prior to lyophilization by the addition of a
suitable acid, such as hydrochloric acid or citric acid.

[0353] The lyophilized formulations of the present inven-
tion may be reconstituted by any suitable diluent or com-
bination of diluent, including, but not limited to, water,
sterile water, glycerin, or hydrochloric acid.

[0354] As described above, in some embodiments, a
glucagon formulation can include any suitable bulking
agents and/or excipients. Table 1 lists the formulations
investigated for lyophilization. The formulations set for the
below include a concentration of glucagon in the solution,
either before lyophilization and/or after being reconstituted,
of approximately lmg/mlL..

TABLE 1
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TABLE 1-continued

Formulation Excipients and Concentration Medicament

3 Trehalose - 40 mg/mL
Mannitol - 20 mg/mL
Citric acid - 1.8 mg/mL
Sodium citrate - 0.35 mg/mL
4 Glycine - 20 mg/mL
Mannitol - 40 mg/mL
Ascorbic acid - 5 mg/mL

1 mg/mL glucagon

1 mg/mL glucagon
1 mg/mL glucagon

w

Formulation Excipients and Concentration Medicament

1 Lactose - 49 mg/mL
2 Trehalose - 40 mg/mL
Mannitol - 20 mg/mL

1 mg/mL glucagon
1 mg/mL glucagon

[0355] Formulation 1 included lactose, which is a known
animal-derived excipient. Lactose, which is used in the
commercially available glucagon formulations, is a reducing
sugar that may destabilize glucagon. Accordingly, Formu-
lations 2 through 5 are lactose-free formulations. Formula-
tion 2 utilized trehalose and mannitol as carbohydrate bulk-
ing agents. Formulation 3 included a buffer system of citric
acid and sodium citrate, in addition to the carbohydrate
bulking agents. Formulation 4 was carbohydrate free, con-
taining only glycine as the bulking agent. Formulation 5
utilized only mannitol as a bulking agent and included
ascorbic acid. All formulations except Formulation 3
employed hydrochloric acid to reduce the solution pH to
approximately 3 before lyophilization.

[0356] Trehalose, however, is a non-reducing sugar, and
without being bound by any particular mechanism, may
potentially increase the stability of glucagon, prior to
lyophilization, during lyophilization, in storage, and/or after
reconstitution. In addition to the improved properties of
Formulation 3, the absence of any animal-based excipients,
such as lactose, make it particularly appealing from a
regulatory standpoint, as the FDA has strict guidelines
regarding animal-based excipients.

[0357] All five formulations listed in Table 1 were suc-
cessfully reconstituted with water and resulted in solutions
suitable for use in the multi-chambered container closure
system of the present invention.

[0358] In some embodiments, the medicament contained
within any of the medicament containers shown herein can
be a vaccine, such as, for example, an influenza A vaccine,
an influenza B vaccine, an influenza A (HIN1) vaccine, a
hepatitis A vaccine, a hepatitis B vaccine, a haemophilus
influenza Type B (HiB) vaccine, a measles vaccine, a
mumps vaccine, a rubella vaccine, a polio vaccine, a human
papilloma virus (HPV) vaccine, a tetanus vaccine, a diph-
theria vaccine, a pertussis vaccine, a bubonic plague vac-
cine, a yellow fever vaccine, a cholera vaccine, a malaria
vaccine, a smallpox vaccine, a pneumococcal vaccine, a
rotavirus vaccine, a varicella vaccine and/or a meningococ-
cus vaccine. In other embodiments, the medicament con-
tained within any of the medicament containers shown
herein can be epinephrine. In other embodiments, the medi-
cament contained within any of the medicament containers
shown herein can be naloxone, including any of the nalox-
one formulations described in U.S. patent application Ser.
No. 13/036,720, entitled “Medicament Delivery Device for
Administration of Opioid Antagonists Including Formula-
tion for Naloxone,” filed on Feb. 28, 2011.

[0359] In other embodiments, the medicament contained
within any of the medicament containers shown herein can
include insulin, glucagon, human growth hormone (HGH),
erythropoiesis-stimulating agents (ESA), DeMab, Interferon
and other chronic therapies, or the like. Such formulations
can be produced using a general lyophilization process with
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glucagon (of recombinant origin) using bulking agents,
stabilizers, buffers, acidifying agents or other excipients
comprising of, but not limited to, one or more of the
following combinations: lactose, hydrochloric acid; glucose,
histidine, hydrochloric acid; trehalose, mannitol, citrate;
trehalose, mannitol, hydrochloric acid; trehalose, glycine,
hydrochloric acid; Mannitol, ascorbic acid; and Glycine,
hydrochloric acid.

[0360] In other embodiments any of the injectors
described herein can be filled with and/or used to inject
medicament formulations, including lyophilized biologics
and/or biopharmaceuticals, such as, for example, canaki-
numab, certolizumab, golimumab, and/or interleukins, for
the treatment of crypyrin associated periodic syndromes,
hereditary andioedema, and other auto-immune diseases. In
yet other embodiments any of the injectors described herein
can be filled with and/or used to inject intranasal biologics,
such as glucagon or human growth hormone, formulated for
use in an auto injector, for the treatment of musculoskeletal
diseases, growth disorders, diabetes & treatment related
disorders.

[0361] In other embodiments, any of the injectors
described herein can be filled with and/or used to inject an
anti-thrombotics, such as LMWH, ULMWH, Xa Inhibitors,
biotinylated idraparinux, etc., for either the acute manage-
ment and/or surgical prophylaxis of deep vein thrombosis
and/or pulmonary embolism or for the management of other
conditions which may require anticoagulation to prevent
thromboembolism, such as its use in cardiovascular diseases
including atrial fibrillation and ischemic stroke. In another
example, in some embodiments an injector according to an
embodiment can be filled with and/or used to inject formu-
lations for the treatment of asthma and/or chronic obstruc-
tive pulmonary disease.

[0362] In other embodiments, any of the injectors
described herein can be filled with and/or used to inject
recombinant hyaluronidase.

[0363] In other embodiments, any of the injectors
described herein can be filled with and/or used to inject
depot medroxyprogesterone acetate for the treatment of
infertility.

[0364] In other embodiments, any of the injectors
described herein can be filled with and/or used to inject
environmental, food, and household allergen formulations
for the treatment of allergic disease, specifically for use in
immunotherapy.

[0365] In still other embodiments, the medicament con-
tained within any of the medicament containers shown
herein can be a placebo substance (i.e., a substance with no
active ingredients), such as water.

[0366] The medicament containers and/or medicament
delivery devices disclosed herein can contain any suitable
amount of any medicament. For example, in some embodi-
ments, a medicament delivery device as shown herein can be
a single-dose device containing an amount medicament to be
delivered of approximately 0.4 mg, 0.8 mg, 1 mg, 1.6 mg or
2 mg. As described above, the fill volume can be such that
the ratio of the delivery volume to the fill volume is any
suitable value (e.g., 0.4, 0.6 or the like). In some embodi-
ments, an electronic circuit system can include a “configu-
ration switch” (similar to any of the switches shown and
described above, such as the switch 6972) that, when
actuated during the assembly of the delivery device, can
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select an electronic output corresponding to the dose con-
tained within the medicament container.

[0367] Although the electronic circuit system 6900 is
shown and described above as having two irreversible
switches (e.g., switch 6972 and switch 6973), in other
embodiments, an electronic circuit system can have any
number of switches. Such switches can be either reversible
or irreversible.

[0368] Although the electronic circuit system 6900 is
shown and described above as producing an electronic
output in response to the actuation of two switches (e.g.,
switch 6972 and switch 6973), in other embodiments, an
electronic circuit system can produce an electronic output in
response to any suitable input, command or prompt. Suitable
input for prompting an output can include, for example, an
audible input by the user (e.g., the user’s response to a voice
prompt produced by the electronic circuit system), an input
from a “start button” depressed by the user, an input from a
sensor (e.g., a proximity sensor, a temperature sensor or the
like), movement of (e.g., shaking) of the medicament deliv-
ery device, or the like. In some embodiments, an electronic
circuit system can include a microphone and/or a voice
recognition module to detect a user’s vocal input.

[0369] Although medical devices having two LEDs and an
audio output device have been shown, in other embodiments
the medical device might have any number of LEDs and/or
audio output devices. Additionally, other types of output
devices, such as haptic output devices, can be used. In some
embodiments, outputs from an electronic circuit system can
include, for example, an audible or visual output related to
the composition of the medicament (e.g., an indication of the
expiration date, the symptoms requiring treatment with the
medicament or the like), the use of the medicament delivery
device, and/or post-administration procedures (e.g., a
prompt to call 911, instructions for the disposal of the device
or the like).

[0370] Insomeembodiments, the electronic circuit system
6900 of the types shown and described herein can be used
in either an actual medicament delivery device or a simu-
lated medicament delivery device. A simulated medicament
delivery device can, for example, correspond to an actual
medicament delivery device and can be used, for example,
to train a user in the operation of the corresponding actual
medicament delivery device.

[0371] The simulated medicament delivery device can
simulate the actual medicament delivery device in any
number of ways. For example, in some embodiments, the
simulated medicament delivery device can have a shape
corresponding to a shape of the actual medicament delivery
device, a size corresponding to a size of the actual medica-
ment delivery device and/or a weight corresponding to a
weight of the actual medicament delivery device. Moreover,
in some embodiments, the simulated medicament delivery
device can include components that correspond to the com-
ponents of the actual medicament delivery device. In this
manner, the simulated medicament delivery device can
simulate the look, feel and sounds of the actual medicament
delivery device. For example, in some embodiments, the
simulated medicament delivery device can include external
components (e.g., a housing, a needle guard, a sterile cover,
a safety lock or the like) that correspond to external com-
ponents of the actual medicament delivery device. In some
embodiments, the simulated medicament delivery device
can include internal components (e.g., an actuation mecha-
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nism, a compressed gas source, a medicament container or
the like) that correspond to internal components of the actual
medicament delivery device.

[0372] In some embodiments, however, the simulated
medicament delivery device can be devoid of a medicament
and/or those components that cause the medicament to be
delivered (e.g., a needle, a nozzle or the like). In this manner,
the simulated medicament delivery device can be used to
train a user in the use of the actual medicament delivery
device without exposing the user to a needle and/or a
medicament. Moreover, the simulated medicament delivery
device can have features to identify it as a training device to
prevent a user from mistakenly believing that the simulated
medicament delivery device can be used to deliver a medi-
cament. For example, in some embodiments, the simulated
medicament delivery device can be of a different color than
a corresponding actual medicament delivery device. Simi-
larly, in some embodiments, the simulated medicament
delivery device can include a label clearly identifying it as
a training device.

[0373] Although various embodiments have been
described as having particular features and/or combinations
of components, other embodiments are possible having a
combination of any features and/or components from any of
embodiments where appropriate. For example, any of the
devices shown and described herein can include an elec-
tronic circuit system as described herein. For example,
although the medicament delivery device 10000 shown in
FIGS. 118-133 is not shown as including an electronic
circuit system, in other embodiments, a medicament deliv-
ery device similar to the device 10000 can include an
electronic circuit system similar to the electronic circuit
system 6900 shown and described above.

What is claimed is:

1. A method, comprising:

moving a safety member of a medicament delivery

device, the medicament delivery device including a
housing and a medicament container assembly dis-
posed within the housing, the safety member being
coupled to at least a distal portion of the housing and
having an actuation member extending into the hous-
ing;

moving a mixing actuation member disposed within the

housing, the moving including engagement of a pro-
trusion of the safety member with a catch of the mixing
actuation member to transfer motion from the safety
member to the mixing actuation member;

moving a retention protrusion of the mixing actuation

member from a first configuration to a second configu-
ration to expand a mixing spring; and

moving a mixing piston from a first position to a second

position to engage a first elastomeric member such that
a first substance within a first volume of the medica-
ment container assembly is introduced to a second
substance within a second volume of the medicament
container assembly.

2. The method of claim 1, wherein the moving of the
mixing piston is performed in response to an expansion
force of the mixing spring.

3. The method of claim 1, wherein the moving of the
retention protrusion includes translating the retention pro-
trusion laterally relative to the housing in response to the
protrusion of the safety member moving axially relative to
the housing.
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4. The method of claim 1, wherein the moving of the
safety member includes exposing an opening defined on the
distal portion of the housing.
5. The method of claim 1, further comprising mixing the
first substance and the second substance.
6. The method of claim 1, further comprising moving a
base of the medicament delivery device in a proximal
direction and extending a distal portion of a needle beyond
the base such that a mixture of the first substance and the
second substance can be delivered via the needle.
7. A method, comprising:
removing a safety member from a medicament delivery
device, the medicament delivery device including a
housing, a base, an energy storage device, a needle, and
a medicament container assembly disposed within the
housing, the safety member being removably coupled
to at least a distal portion of the housing and having an
actuation member extending into the housing;

placing the base of the medicament delivery device
against a target location of a patient;

pressing the base against the target location such that the

base moves proximally relative to the housing of the
medicament delivery device and causes the needle to
extend through the base; and

inserting the needle extended through the base into the

target location of the patient.

8. The method of claim 7, wherein removing of the safety
member transfers motion via the actuation member to a
mixing actuation member disposed within the housing and
the motion of the mixing actuation member causes a reten-
tion protrusion of the mixing actuation member to move
from a first configuration to a second configuration.

9. The method of claim 8, wherein movement of the
retention protrusion from the first configuration to the sec-
ond configuration enables a mixing spring to expand.

10. The method of claim 9, wherein expansion of the
mixing spring initiates a mixing of a first substance and a
second substance stored within the medicament container
assembly.

11. The method of claim 10, wherein the first substance is
a diluent and the second substance is a medicament.

12. An apparatus, comprising:

a housing;

a medicament container disposed within the housing; and

a movable assembly including a first movable member

and a second movable member, the second movable
member configured to move relative to the first mov-
able member to change the movable assembly from a
first configuration to a second configuration, a distal
end portion of the second movable member configured
to move a plunger in a distal direction within the
medicament container when the movable assembly
changes from the first configuration to the second
configuration,

the movable assembly configured to move the medica-

ment container within the housing from a first medi-
cament container position to a second medicament
container position when the movable assembly moves
from a first position within the housing to a second
position within the housing.

13. The apparatus of claim 12, wherein:

the plunger is a first plunger disposed within a proximal

end portion of the medicament container, the medica-
ment container includes a second plunger disposed
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therein spaced apart from the first plunger, the first
plunger, a portion of the medicament container and the
second plunger collectively defining, at least in part, a
first medicament containing portion containing a first
substance, the second plunger and a distal end portion
of the medicament container collectively defining, at
least in part, a second medicament containing portion
containing a second substance.

14. The apparatus of claim 13, wherein the second sub-
stance is selected from the group consisting of adalimumab,
atropine, buprenorphine, certolizumab, cetirizine, diazepam,
diphenhydramine, epinephrine, etanercept, exenatide, gluca-
gon, haloperidol, hydroxyzine, insulin, ketorolac, lixisen-
atide, lorazepam, methotrexate, midazolam, obidoxime
chloride, pralidoxime chloride, and combinations thereof.

15. The apparatus of claim 13, wherein the second sub-
stance is a substantially dry glucagon formulation, wherein
the dry glucagon formulation further comprises a carbohy-
drate.

16. The apparatus of claim 12, wherein the movable
assembly is configured to move the medicament container
within the housing after the movable assembly is in the
second configuration.
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17. The apparatus of claim 12, wherein:

a length of the movable assembly increases when the
second movable member moves relative to the first
movable member.

18. The apparatus of claim 12, wherein:

a proximal end portion of the second movable member is
disposed outside of a proximal end portion of the first
movable member when the movable assembly is in the
first configuration, the proximal end portion of the
second movable member is disposed outside of a distal
end portion of the first movable member when the
movable assembly is in the second configuration.

19. The apparatus of claim 12, wherein:

the first movable member includes a piston portion con-
figured to move within the medicament container to
expel a medicament from the medicament container
when the medicament container is in the second medi-
cament container position,

a portion of the second movable member configured to be
slidably disposed within the piston portion of the first
movable member.

20. The apparatus of claim 12, wherein:

the second movable member includes a retention portion
configured to limit movement of the second movable
member relative to the first movable member.
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