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(57) Abstract: A computer-implemented method includes receiving a signal associated with a characteristic of an actuation event of

a medicament delivery device. The method includes establishing a communications link (e.g., via a short-range wireless protocol),
between a mobile computing device and a medicament delivery device. A wireless first signal associated with a first motion profile of
the medicament delivery device is then received from the medicament delivery device. A second signal associated with a second motion
profile of the mobile computing device is generated. The method then includes producing a notification via the mobile computing
device when A) a magnitude of the first motion profile is outside of a first threshold and B) a magnitude of the second motion profile
is outside of a second threshold.
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MEDICAMENT DELIVERY DEVICES WITH WIRELESS CONNECTIVITY AND
COMPLIANCE DETECTION

Cross-Reference to Related Applications

[1001] This application claims benefit of priority to U.S. Provisional Application No.
62/698,863, entitled “Medicament Delivery Devices with Wireless Connectivity and Compliance

Detection,” filed July 16, 2018, which is incorporated herein by reference in its entirety.
Background

[1002] The embodiments described herein relate generally to a medical device, and more
particularly to a medicament delivery device and/or a simulated medicament delivery device
having wireless connectivity. The embodiments described herein can include apparatus and
methods to detect and validate a delivery event. The embodiments described herein include
apparatus and methods to detect, collect, assess and/or monitor compliance activities and/or
pharmacovigilant activities. The embodiments described herein also relate to devices for
interacting with and/or monitoring (e.g., wirelessly) such medicament delivery devices and/or

simulated medicament delivery devices via a wireless communication module.

[1003] Exposure to certain substances, such as, for example, peanuts, shellfish, bee venom,
certain drugs, toxins, 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. Accordingly, 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., adrenaline) can provide substantial and/or complete relief from the
allergic reaction. In other situations, for example, an injection of an antidote to a toxin can greatly
reduce and/or eliminate the harm potentially caused by the exposure. Because emergency medical
facilities may not be available when an individual is suffering from an allergic reaction, some
individuals carry a medicament delivery device, such as, for example, an auto-injector, to rapidly

self~administer a medicament in response to an allergic reaction.

[1004] As another example, naloxone is a medicament that prevents and/or reverses the life-

threatening breathing effects of opioids. Known formulations of naloxone can be used, for
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example, to treat respiratory depression and other indications that result from opioid toxicity. For
example, known formulations for naloxone can be used to reverse and/or mitigate the effects of an
overdose of a drug containing opioids, such as, for example, prescription opioids like oxycodone
or illicit opiates like heroin. In such situations, it is desirable to deliver the naloxone formulation
quickly and in a manner that will produce a rapid onset of action. Known methods for delivering
naloxone intranasally or via injection, however, often involve completing a series of operations
that, if not done properly, can limit the effectiveness of the naloxone formulation. Moreover,
because naloxone is often administered during an emergency situation, even experienced and/or
trained users may be subject to confusion and/or panic, thereby compromising the delivery of the

naloxone formulation.

[1005] As yet another example, glucagon is a medicament that is administered to treat patients
suffering from hypoglycemia. In certain situations, the onset of hypoglycemia can cause the
patient to lose motor coordination and/or lose consciousness. Thus, glucagon is often administered

by a care-giver during an emergency situation.

[1006] Some known medicament delivery devices, such as, for example, auto-injectors, pen
injectors, inhalers, nasal delivery systems, and/or simulated medicament delivery devices are
configured to be carried with the user. Although such devices may improve the likelihood of
compliance, such portable devices can be susceptible to shortcomings, such as inadequate
instructions for use, difficulty of use for untrained users, and the possibility of improper use.
Additionally, because such portable devices are small, there is an increased likelihood that such

devices will be forgotten and/or misplaced.

[1007] In addition to the issues relating to improper use of medicament delivery devices,
monitoring the patient’s compliance with known medicament delivery devices can also be
problematic. For example, many children carry an auto-injector to deliver epinephrine in the event
of an allergic reaction. Known epinephrine auto-injectors, however, do not provide robust
mechanisms (or communication systems) for alerting a parent or caregiver when the child has
enabled and/or used the auto-injector. For example, some known systems produce a notification
when an auto-injector is removed from a case. Although this information can be helpful, it does

not provide any confirmation of actual use of the device (i.e., delivery of the medicament).
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Additionally, simply providing an alert upon opening a container and/or removing an auto-injector
can result numerous “false positives” when a user simply opens the container and/or removes the

device in a situation unrelated to an actual emergency.

[1008] Moreover, known medicament delivery devices do not provide a suitable mechanism
(or communication systems) for alerting the parent or caregiver when the child is not carrying (or
within a suitable range of) the device or provide associated information related to ensuring the
device is kept on or with a user at all times. For example, although some known systems produce
a notification when a medicament delivery device is not within a predetermined distance from the
user’s phone, such known systems do not accommodate different usage patterns for different
devices that may be owned by the user. For example, known compliance tracking systems do not
differentiate between a device that is typically carried with the user and a device that is stored at a
predetermined location (e.g., an auto-injector maintained at school or work). Moreover, known
compliance tracking systems employ complicated algorithms to determine whether the device is

“in range” of the user’s phone and are therefore susceptible to false results.

[1009] Some known treatment regimens include multiple doses of a medicament that must be
administered in a timely fashion and/or in a particular order to ensure effectiveness, especially in
more chronic diseases (e.g., insulin for diabetes, certain biologic therapies for inflammatory
conditions or certain vaccination regimens). Thus, in addition to alerting a caregiver in an
emergency situation, monitoring the patient’s adherence to a medication regimen is an important
aspect in ensuring that the treatment method will be both safe and effective. Some known
medicament delivery systems include a medicament delivery device and an accompanying
electronic system to assist the user in setting the proper dosage and/or maintaining a compliance
log. Such known medicament delivery systems and the accompanying electronic systems can be
large and therefore not conveniently carried by the user. Such known medicament delivery
systems and the accompanying electronic systems can also be complicated to use and/or expensive
to manufacture. These known systems also do not provide true delivery event detection as they
may only rely on one detection sensor or do not have a reliable algorithm for administration

detection to ensure adherence to the medicament regimen.
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[1010] In addition, an extended shelf life may be desirable for some medicament delivery
devices, such as devices intended to be carried by a user on a daily basis. For example, an auto-
injector intended to be carried by a user on a daily basis may be expected to work after weeks,
months, or years without user maintenance. As another example, known emergency-use auto-
injectors are single-use devices that are expected to be carried for years before a potential use. The
disposable nature and/or extended shelf-life of such devices can further exacerbate the
shortcomings described above. For example, the electronics of known stationary devices,
particularly known devices having electronic communication means (e.g., for compliance
tracking), may not be efficient enough to provide sufficiently long battery life for use in a portable,
extended shelf life device. Furthermore, efficient power management may be desirable to extend
the useful life of a medicament delivery device, particularly for a device having limited battery

capacity, limited or no user replaceable batteries, and/or limited or no charging capacity.

[1011] As another way to enhance the likelihood of proper use, some known medicament
delivery devices are associated with simulated medicament delivery devices (e.g., “trainers”) to
provide a method for users to practice using the medicament delivery device without being
exposed to the medicament and/or needles typically contained therein. Such simulated
medicament delivery devices, however, can also include inadequate use instructions as described

above.

[1012] Thus, a need exists for medicament delivery systems and/or devices that allow a
medicament delivery device to be quickly identified and located, alert the user if the medicament
delivery device is forgotten, and provide instructions that can be easily understood by a user in any
type of situation. Additionally, a need exists for simulated medicament delivery systems and/or
devices that can provide instructions and that can be reused multiple times. Moreover, a need
exists for medicament delivery systems and/or devices that can provide compliance information
associated with the use of the device and/or that can communicate electronically with other

communications devices.
Summary

[1013] System and methods to facilitate wireless communications with medicament delivery

devices and simulated medicament delivery devices are described herein. In some embodiments,
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a method includes receiving a signal associated with a characteristic of an actuation event of a
medicament delivery device. The method includes establishing a communications link (e.g., via a
short-range wireless protocol), between a mobile computing device and a medicament delivery
device. A wireless first signal associated with a first motion profile of the medicament delivery
device is then received from the medicament delivery device. A second signal associated with a
second motion profile of the mobile computing device is generated. The method then includes
producing a notification via the mobile computing device when A) a magnitude of the first motion
profile is outside of a first threshold and B) a magnitude of the second motion profile is outside of

a second threshold.

[1014] In some embodiments, a computer-implemented method includes receiving, in
response to an input prompt, a user input selecting an output script associated with a medicament
delivery device. A communications link is established (e.g., via a short-range wireless protocol),
between a mobile computing device and the medicament delivery device. A wireless signal
providing instructions to an electronic circuit system of the medicament delivery device to execute
the output script when the electronic circuit system of the medicament delivery device is actuated

is then transmitted from the mobile computing device.

[1015] In some embodiments, a computer-implemented method includes establishing a
communications link, via a short-range wireless protocol, between a mobile computing device and
a medicament delivery device. The medicament delivery device includes a medicament container,
an actuator, and an electronic circuit system. The actuator is configured to initiate delivery of a
medicament from the medicament container. The electronic circuit system includes at least one
actuation sensor configured to produce an actuation signal in response to at least one of a
movement of the actuator relative to the medicament container or a delivery characteristic of
delivery of the medicament from the medicament container. A first wireless signal associated with
the first actuation signal is received from the medicament delivery device. An event detection
notification based on the first wireless signal is then produced. A second wireless signal is
transmitted to an emergency response system. The second wireless signal is associated with the

event detection notification.
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[1016] In some embodiments, an apparatus includes a battery housing, a battery, a first clip,
and a second clip. The battery housing has an outer surface and a first connector. The first
connector defines a connector volume and a keyway. The keyway is configured to be matingly
coupled to a second connector of a battery wire. The battery is contained within the battery
housing, and has a positive terminal and a negative terminal. The first clip is coupled about the
battery housing and the battery. The first clip has a first contact portion, a second contact portion,
and a first terminal. The first contact portion is engaged with the outer surface of the battery
housing and the second contact portion is engaged with the positive terminal of the battery. The
first terminal is within the connector volume. The second clip has a third contact portion and a
second terminal. The third contact portion is engaged with the negative terminal of the battery and

the second terminal is within the connector volume.
Brief Description of the Drawings

[1017] FIGS. 1A-1C are perspective views of a medical injector according to an embodiment
of the invention, in a first configuration (FIG. 1A), a second configuration (FIG. 1B), and a third
configuration (FIG. 1C).

[1018] FIG. 2 is a perspective view of an inhaler according to an embodiment.

[1019] FIGS. 3 and 4 are perspective views of a medical injector according to an embodiment

of the invention, in a first configuration.

[1020] FIGS. 5 and 6 are a front view and a back view, respectively, of the medical injector

illustrated in FIG. 3 with the cover removed.
[1021] FIG. 7 is a front view of a portion of the medical injector illustrated in FIG. 3.
[1022] FIG. 8 is a perspective view of a portion of the medical injector illustrated in FIG. 3.

[1023] FIG. 9 is a bottom perspective view of a housing of the medical injector illustrated in

FI1G. 3.

[1024] FIGS. 10 and 11 are perspective views of a housing and a proximal cap of the housing,

respectively, of the medical injector illustrated in FIG. 3.
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[1025] FIG. 12 is a front view of a medicament delivery mechanism of the medical injector

illustrated in FIG. 3.

[1026] FIGS. 13 and 14 are a back view and a front view, respectively, of an electronic circuit

system of the medical injector illustrated in FIG. 3.

[1027] FIG. 15 is a side view of the electronic circuit system of the medical injector illustrated

in FIG. 13.

[1028] FIGS. 16 and 17 are a front view and a perspective view, respectively, of an electronic

circuit system housing of the medical injector illustrated in FIG. 13.

[1029] FIG. 18 is a perspective view of a battery clip of the medical injector illustrated in FIG.
13.

[1030] FIG. 19 is a perspective view of a portion of an electronic circuit system of the medical

injector illustrated in FIG. 3, in a first configuration.

[1031] FIG. 20 is a front view of the medical injector illustrated in FIG. 3 in a first

configuration showing the electronic circuit system.

[1032] FIGS. 21, 22, and 23 are front views of a portion of the electronic circuit system of the
medical injector labeled as Region Z in FIG. 20 in a first configuration, a second configuration,

and a third configuration, respectively.

[1033] FIGS. 24 and 25 are perspective views of a cover of the medical injector illustrated in

FI1G. 3.

[1034] FIGS. 26-28 are a perspective view, a front view, and a bottom view, respectively, of

a safety lock of the medical injector illustrated in FIG. 3.

[1035] FIG. 29 is a perspective view of a needle sheath of the safety lock of the medical
injector illustrated in FIG. 26.

[1036] FIGS. 30 and 31 are a perspective view and a front view, respectively, of a base of the

medical injector illustrated in FIG. 3.
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[1037] FIGS. 32-34 are a back view of the medical injector illustrated in FIG. 3 in a second

configuration, a third configuration, and a fourth configuration, respectively.

[1038] FIGS. 35 and 36 are perspective views of a medical injector according to an

embodiment.

[1039] FIGS. 37 and 38 are perspective views of an electronic circuit system of the medical

injector shown in FIG. 35.

[1040] FIGS. 39 and 40 are exploded views of the electronic circuit system shown in FIGS.
37 and 38.

[1041] FIG. 41 is an enlarged view of a portion of the electronic circuit system shown in FIGS.

37 and 38.

[1042] FIG. 42 is a schematic illustration of a connected health medicament delivery system,

according to an embodiment.

[1043] FIG. 43 is a schematic illustration of a connected health medicament delivery system,

according to an embodiment.

[1044] FIG. 44 is a schematic illustration of a connected health medicament delivery system,

according to an embodiment.

[1045] FIG. 45 is a flow chart of a method of transmitting an emergency signal according to

an embodiment.

[1046] FIG. 46 is a flow chart of a method of determining compliance according to an

embodiment.

[1047] FIG. 47 is a flow chart of a method of selecting an output script according to an

embodiment.

Detailed Description
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[1048] This application describes devices that are related to and/or can be used with the
devices and systems described in U.S. Patent No. 8,172,082, entitled “Devices Systems and
Methods for Medicament Delivery,” filed Feb. 5, 2007, U.S. Patent No. 8,231,573, entitled
“Medicament Delivery Device Having an Electronic Circuit System,” filed May 12, 2008, and
U.S. Patent 8,361,026, entitled Apparatus and Methods for Self-Administration of Vaccines and
Other Medicaments,” filed November 10, 2009, each of which is incorporated herein by reference

in its entirety.

[1049] The medicament delivery systems shown and described herein, including any of the
service delivery architectures described herein, can be used in conjunction with any suitable
medicament delivery device and/or medicament container such that the medicament delivery
device and/or medicament container can be easily accessed, identified, located and used, as
described herein. In some embodiments, the medicament delivery device can be a medical injector
(such as a pen injector, a prefilled syringe, or an auto-injector), an inhaler, a nasal delivery device

or the like.

[1050] In some embodiments, a simulated medicament delivery device can produce an
indication associated with an operation of the simulated medicament delivery device. In response,
a recorded speech output can be generated and information associated with the operation can be
stored in a memory. A training script can be updated based on the information stored in the

memory.

[1051] In some embodiments, a computer-implemented method includes receiving an
indication associated with an operation from a set of operations associated with a simulated
medicament delivery device. The set of operations can be, for example, a series of operations to
be taken when actuating an actual medicament delivery device that corresponds to the simulated
device. In response to the indication, a recorded speech output associated with a first training
script is produced. Additionally, in response to the indication, use information associated with the
plurality of operations associated with a simulated medicament delivery device is updated. The
method further includes producing, in response to the updated use information, a second training

script.
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[1052] In some embodiments, a computer-implemented method includes establishing a
communications link, via a short-range wireless protocol, between a mobile computing device and
a medicament delivery device. A user input selecting a motion profile of the medicament delivery
device is then received in response to an input prompt. A wireless signal is received from the
medicament delivery device, the wireless signal associated with an actual motion profile of the
medicament delivery device. A notification is produced to indicate a motion difference between
the actual motion profile and the target motion profile. In some embodiments, the method
optionally includes modifying the target motion profile based on the motion profile over a time
period of at least one week, the notification indicating a motion difference between the motion

profile and the modified target motion profile.

[1053] In some embodiments, any of the medicament delivery devices (including the devices,
housings, containers, or casings) described herein can track and transmit information associated
with a motion profile of the medicament delivery device. For example, in some embodiments, a
computer-implemented method includes transmitting, from a radio of an electronic circuit system
associated with a medicament delivery device, a first wireless signal to establish a communications
link between a mobile computing device and the medicament delivery device. A motion signal is
received, from a sensor of the electronic circuit system. The motion signal is associated with at
least one of a position, a velocity, an acceleration, or an orientation of the medicament delivery
device. A motion profile of the medicament delivery device is stored in a memory of the electronic
circuit system. The motion profile includes the motion signal received during a time period. A
second wireless signal associated with the motion profile of the medicament delivery device is

then transmitted from the radio.

[1054] In some embodiments, the computer-implemented method can include learning or
predicting the expected motion of the medicament delivery device. For example, in some
embodiments, in the method above the time period can be at least one week. The method can
further include producing, via a predictive module implemented in at least one of the memory or
a processing device of the electronic circuit system, a target motion profile based on the motion
profile over the time period. A motion difference between the motion profile at a first time and
the target motion profile is then stored in the memory. A third wireless signal associated with the

motion difference is then transmitted from the radio.

10
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[1055] In some embodiments, an apparatus includes a medicament delivery device and an
electronic circuit system. The electronic circuit system is coupled to at least one of a housing of
the medicament delivery device or a cover configured to receive a portion of the medicament
delivery device. The electronic circuit system includes a sensor, a motion module, and a radio.
The sensor is configured to produce a motion signal associated with at least one of a position, a
velocity, an acceleration, or an orientation of at least one of the housing or the cover. The motion
module is implemented in at least one of a memory or a processing device, and receives the motion
signal. The motion module is configured to determine, based on the motion signal, a motion profile
associated with the medicament delivery device. The radio is configured to electronically
communicate with a computing device via a short-range wireless communication protocol. The
radio sends a first wireless signal to establish a communications link between the computing device
and the medicament delivery device. The radio sends a second wireless signal associated with the

motion profile of the medicament delivery device.

[1056] In some embodiments, an apparatus includes a medicament delivery device and an
electronic circuit system. The medicament delivery device includes a housing, a medicament
container at least partially within the housing, an actuator, and a safety member movably coupled
to the housing. The safety member is configured to prevent movement of the actuator when the
safety member is in a first position. The actuator is movable to actuate the medicament delivery
device when the safety member is a second position. The electronic circuit system is coupled to
at least one of the housing of the medicament delivery device or the safety member. The electronic
circuit system includes a processing device, an output device, a first sensor, a second sensor, and
a power management module. The electronic circuit system is configured to produce a first
electronic output via the output device when the first sensor produces a safety signal. The safety
member configured to actuate the first sensor when the safety member is moved from the first
position to the second position. The electronic circuit system is configured to produce a second
electronic output when the second sensor produces an actuation signal. The actuator is configured
to actuate the second sensor when the actuator is moved. The power management module is
implemented in at least one of a memory or the processing device, and is configured to modify the
first electronic output when a number of times the safety member has actuated the first sensor

exceeds a threshold safety member number.

11
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[1057] In some embodiments, an apparatus includes a medicament delivery device and an
electronic circuit system. The medicament delivery device includes a housing, a medicament
container at least partially within the housing, and an actuator. The actuator is configured to move
relative to the housing to initiate delivery of a medicament from the medicament container. The
electronic circuit system is coupled to at least one of the housing or a cover configured to receive
at least a portion of the medicament delivery device. The electronic circuit system includes a
processing device, an output device, a set of sensors, a power source and a power management
module. The electronic circuit system is configured to produce a set of electronic outputs via the
output device in response to a set of signals produced by any of the sensors. The signals are
associated with at least one of a use of the medicament delivery device, a movement of the
medicament delivery device, or a position of the medicament delivery device. The power
management module is implemented in at least one of a memory or the processing device, and is
configured to modify at least one of the plurality of electronic outputs based on a power level of
the power source. In some embodiments, for example, the power management module is

configured to suppress at least one of the electronic outputs.

[1058] In some embodiments, an apparatus includes a medicament delivery device and an
electronic circuit system. The medicament delivery device includes a housing, a medicament
container at least partially within the housing, and an actuator. The actuator is configured to move
relative to the housing to initiate delivery of a medicament from the medicament container. The
electronic circuit system is coupled to at least one of the housing or a cover configured to receive
at least a portion of the medicament delivery device. The electronic circuit system includes a
processing device, an output device, a radio, a set of sensors, a power source and a power
management module. The electronic circuit system is configured to produce a set of electronic
outputs via the output device in response to a set of signals produced by any of the sensors. The
signals are associated with at least one of a use of the medicament delivery device, a movement of
the medicament delivery device, or a position of the medicament delivery device. The electronic
circuit system is configured to produce a set of wireless communication signals via the radio in
response to the set of signals produced by any of the sensors. The power management module is
implemented in at least one of a memory or the processing device, and is configured to suppress
at least one of the wireless communication signals while maintaining the electronic outputs based

on a power level of the power source.

12
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[1059] In some embodiments, a computer-implemented method includes establishing a
communications link, via a short-range wireless protocol, between a mobile computing device and
a medicament delivery device. The communications link established within a first application
executed by a processor of the mobile computing device. A wireless signal associated with a
characteristic of the medicament delivery device is received from the medicament delivery device.
Information associated with the medicament delivery device is received from a second application
executed by the processor of the mobile computing device. A notification based on the

characteristic and the information is then produced via a user interface of the first application.

[1060] The term "about" when used in connection with a referenced numeric indication means
the referenced numeric indication plus or minus up to 10% of that referenced numeric indication.

For example, "about 100" means from 90 to 110.

[1061] As used herein, 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.

[1062] In a similar manner, term “substantially” when used in connection with, for example,
a geometric relationship, a numerical value, and/or a range is intended to convey that the geometric
relationship (or the structures described thereby), the number, and/or the range so defined is
nominally the recited geometric relationship, number, and/or range. For example, two structures
described herein as being “substantially parallel” is intended to convey that, although a parallel
geometric relationship is desirable, some non-parallelism can occur in a “substantially parallel”
arrangement. By way of another example, a structure defining a volume that is “substantially 0.50
milliliters (mL)” is intended to convey that, while the recited volume is desirable, some tolerances
can occur when the volume is “substantially” the recited volume (e.g., 0.50 mL). Such tolerances
can result from manufacturing tolerances, measurement tolerances, and/or other practical

considerations (such as, for example, minute imperfections, age of a structure so defined, a
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pressure or a force exerted within a system, and/or the like). As described above, a suitable
tolerance can be, for example, of = 10% of the stated geometric construction, numerical value,
and/or range. Furthermore, although a numerical value modified by the term “substantially” can
allow for and/or otherwise encompass a tolerance of the stated numerical value, it is not intended

to exclude the exact numerical value stated.

[1063] As used herein, the term “set” can refer to multiple features or a singular feature with
multiple parts. For example, when referring to a set of walls, the set of walls can be considered as
one wall with multiple portions, or the set of walls can be considered as multiple, distinct walls.
Thus, a monolithically-constructed item can include a set of walls. Such a set of walls can include,
for example, multiple portions that are either continuous or discontinuous from each other. A set
of walls can also be fabricated from multiple items that are produced separately and are later joined

together (e.g., via a weld, an adhesive, or any suitable method).

[1064] As used in this specification and the appended claims, 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.

[1065] The methods and systems described herein can be used in conjunction with any suitable
medicament delivery device, including any of the delivery devices (or drug products) described
herein. For example, FIGS. 1A-1C show a medical injector 1000 according to an embodiment
having an electronic circuit system (not shown) that has wireless connectivity. The medical
injector 1000 can be included in any of the connected health medicament delivery systems shown
and described herein, such as the connected health medicament delivery systems 5800, 6800, and
7800 described herein. The medical injector 1000 can include any of the features of any of the
devices shown and described herein, including the features shown and described with reference to
the device 4000. For example, the medical injector 1000 can include a carrier, that functions

similar to the carrier 4520, that holds and/or moves a medicament container during use.

[1066] The medical injector 1000 includes, among other components, a housing 1110, an

actuator 1300, and an electronic circuit system (not shown). The housing 1100 contains the
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components of the medical injector 1000, and includes a proximal end portion 1140 and a distal
end portion 1120. The housing 1110 defines a status indicator aperture 1150. The status indicator
aperture 1150 can allow a patient to monitor the status and/or contents of a medicament container,
identified as the medicament M in FIG. 1A (the medicament container is not shown but is located
within the housing 1110). For example, by visually inspecting the status indicator aperture 1150,
a patient can determine whether the medicament container contains the medicament M and/or
whether a medicament has been dispensed. The distal end portion 1120 of the housing includes a
surface that can be pressed against a target location T during a delivery event, as shown by the
arrow AA in FIG. 1A. The target location T can be any location on the body, such as the patient’s

thigh, arm, abdomen, or any other desired location for delivery.

[1067] The actuator 1300 is coupled to the proximal end portion 1140 (i.e., the non-delivery
end) of the housing 1110, and can be moved relative to the housing 1110 to actuate the medical
injector 1000. Similarly stated, the actuator 1300 can be manually manipulated (as shown by the
arrow BB in FIG. 1B) to initiate delivery of a medicament from the medicament container within
the housing 1110. In some embodiments, the actuator 1300 can also be used to set or adjust a dose
of the medicament to be delivered. For example, in some embodiments, the medical injector 1000
can include multiple doses (e.g., for a chronic care condition), and the actuator can be rotated,
twisted, or otherwise moved to adjust the amount of medicament to be delivered. In some
embodiments, the electronic circuit system can provide instructions to the user to assist in setting
the dose, can produce one or more electronic outputs (e.g., voice prompts, beeps, wireless signals)

that confirm the dose setting, or the like.

[1068] In some embodiments, the medical injector 1000 includes an energy storage member
(not shown), such as a spring, a compressed gas container, a chemical energy storage member or
the like. When the actuator 1300 is manipulated, the energy storage member can produce a force
that inserts a delivery member (e.g., a needle), conveys a dose of medicament from the medical
injector, or both of these functions. In some embodiments, the medical injector 1000 can be a pen
injector that does not produce an automatic needle insertion, but rather relies up on the user to

manually insert the needle into the target location T.

15



WO 2020/018433 PCT/US2019/041823

[1069] Although not shown in FIGS. 1A-1C, the medicament container of the medical injector
1000 can be any suitable medicament container. For example, in some embodiments, the
medicament container can be a sealed container similar to the container 4560 described herein.
The medicament container can be coupled to and/or supported by a carrier or other structure within
the housing that facilitates actuation of the device. In other embodiments, the medicament
container can be a prefilled syringe that is not sealed at its distal end. Such prefilled syringes can
include a staked needle, or in other embodiments, a coupleable needle (e.g., via a Luer fitting or
the like). For example, the medicament container (and any of the medicament containers herein)
can be similar to the prefilled syringe assemblies shown and described in International Patent
Publication No. W02017/004345, entitled “Auto-Injectors for Administration of a Medicament
within a Prefilled Syringe,” which is incorporated herein by reference in its entirety. The medical
injector 1000 can include and delivery any suitable volume of any of the medicaments described

herein.

[1070] The electronic circuit system of the medical injector 1000 can include any suitable
components to perform any of the functions described herein, including functions associated with
the electronic circuit systems 4900, 5900 described herein. Specifically, the electronic circuit
system of the medical injector 1000 can include any of a printed circuit board, a battery assembly,
an audio output device, light emitting diodes (LEDs), a series of sensors and switches, and a
processor that includes wireless communication functionality. The electronic circuit system can
be coupled to or within the medical injector 1000 in any suitable fashion. For example, in some
embodiments, the electronic circuit system can be coupled within the housing 1110. In other
embodiments, the electronic circuit system can be coupled to an outer surface of the housing 1110
(e.g., as a wrap-on label). In some embodiments, for example, the electronic circuit system can
include a housing that snaps on to (i.e., forms an interference fit with) a portion of the housing
1110, such as for example, the electronic circuit system 5900 shown in FIGS. 35-41. In this
manner, the electronic circuit system can be assembled separately from the medical injector and
later coupled to the medical injector. This modular approach can allow the electronic circuit
system and its associated functions to be an optional part of the drug delivery system. For example,
in some embodiments, any of the electronic circuit systems can be a modular (“snap on”) system

of the types shown in International Patent Publication No. W02017/004345, entitled “Auto-
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Injectors for Administration of a Medicament within a Prefilled Syringe,” which is incorporated

herein by reference in its entirety.

[1071] The electronic circuit system is configured to output one or more electronic outputs,
including wireless signals, associated with the use of the medical injector 1000. The electronic
circuit system can therefore communicate with (either directly or indirectly via a network) other
devices within any of the connected health medicament delivery systems shown and described
herein, such as the connected health medicament delivery systems 5800, 6800, and 7800 described

herein.

[1072] To use the medical injector 1000, the medical injector 1000 and the target location T
are first prepared for delivery (e.g., removal of a safety guard, cleansing of the target location, etc.)
The distal end portion 1120 of the housing 1110 is then pressed against the target location T, as
shown by the arrow AA in FIG. 1A. The actuator 1300 is then manipulated as shown by the arrow
BB in FIG. 1B to initiate delivery of the medicament M. Upon completion of the medicament
delivery, a status indicator 1151 is visible via the status aperture 1150. The status indicator 1151
can be a portion of a carrier, a portion of a plunger, a sleeve, or any other component within the
housing 1110 that moves into view of the status aperture 1150 after successful delivery of the dose.
In some embodiments, the status indicator 1151 can be an electronic indicator (e.g., an LED,
electronic paper, or other indicator) that is produced by the electronic circuit system to indicate

successful delivery of the dose.

[1073] The electronic circuit system can produce any number of electronic outputs, indicated
as OP1 in FIG. 3, at any time before, during, or after the delivery event. The electronic output
OP1 can be any of the outputs described herein (audible output, visual output, wireless
communication signal, etc.). For example, in some embodiments, the electronic circuit system can
output a wireless electronic output that is received by a computing device (e.g., a user’s mobile
phone, such as the computing device 7801 described herein). Such wireless outputs can be any

wireless outputs of the types shown and described herein.

[1074] FIG. 2 shows an inhaler 2000 according to an embodiment. The inhaler 2000 includes
a housing 2110, a medicament container 2262 movably disposed within the housing 2110, and an

electronic circuit system 2900. The medicament container 2262 is configured to discharge a
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predetermined volume of medicament when the inhaler 2000 is actuated. The medicament
container can contain any of the medicaments described herein. The housing 2110 has a proximal
end portion 2112 and a distal end portion 2114. The proximal end portion 2112 defines an opening
within which the medicament container 2262 is received. The distal end portion 2114 of the

housing 2110 includes a mouthpiece about which a protective cap 2710 is disposed.

[1075] The electronic circuit system 2900 can include any suitable components to perform any
of the functions described herein, including functions associated with the electronic circuit systems
4900, 5900 described herein. Specifically, the electronic circuit system 2900 can include any of a
printed circuit board, a battery assembly, an audio output device, light emitting diodes (LEDs), a
series of sensors and switches, and a processor that includes wireless communication functionality.
The electronic circuit system 2900 can be coupled to or within the housing 2110 in any suitable
fashion. For example, in some embodiments, the electronic circuit system can be coupled within
the housing 2110. In other embodiments, as shown in FIG. 2, the electronic circuit system 2900
can be coupled to an outer surface of the housing 2110 (e.g., as a wrap-on label). In some
embodiments, for example, the electronic circuit system 2900 can include a housing that snaps on
to (i.e., forms an interference fit with) a portion of the housing 2110, such as for example, the
electronic circuit system 5900 shown in FIGS. 35-41. In this manner, the electronic circuit system

can be assembled separately from the inhaler 2000 and later coupled to the inhaler.

[1076] Prior to use, the inhaler 2000 is first enabled by removing the protective cap 2710. In
some embodiments, the protective cap 2710 includes an actuator 2732 that actuates the electronic
circuit system 2920 to trigger a predetermined output (e.g., wireless signal) or sequence of outputs
when the protective cap 2710 is removed. In some embodiments, the actuator 2732 can include a
protrusion that is received by an actuation portion of the electronic circuit system 2900, in a similar
manner as described herein with respect to the medical injector 4000. In other embodiments, the
actuator 2732 can be configured to engage a microswitch that can be repeatedly moved between a
first state and a second state. After the inhaler 2000 is enabled and placed within the mouth of the
patient, the inhaler 2000 is actuated by moving the medicament container 2262 distally within
housing 2110. In some embodiments, the medicament container 2262 can include an actuator (not
shown) that actuates the electronic circuit system 2900, in a manner similar to those described

above, to trigger a predetermined output or sequence of outputs. For example, in some
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embodiments, the processor can output an electronic signal associated with recorded speech to a
speaker 2956. Such an electronic signal can be, for example, associated with a recorded message
notifying the user that the delivery is complete, instructing the user on post-delivery procedures,
instructing the user on post-delivery medical treatment or the like. Moreover, the electronic output
produced by the electronic circuit system 2900 can be any of the outputs described herein (audible
output, visual output, wireless communication signal, etc.). For example, in some embodiments,
the electronic circuit system 2900 can output a wireless electronic output that is received by a
computing device (e.g., a user’s mobile phone, such as the computing device 7801 described
herein). Such wireless outputs can be any wireless outputs of the types shown and described

herein.

[1077] FIGS. 3-34 show a medical injector 4000 as another example of a delivery device that
can be used in conjunction with and/or as a part of the delivery systems and methods described
herein. FIGS. 3-4 are perspective views of the medical injector 4000 in a first configuration (i.e.,
prior to use). The medical injector 4000 includes a housing 4110, a delivery mechanism 4500 (see
e.g., FIG. 12), an electronic circuit system 4900 (see e.g., FIGS. 13-23), a cover 4200 (see e.g.,
FIGS. 24-25), a safety lock 4700 (see e.g., FIGS. 26-29) and a base 4300 (see e.g., FIGS. 30-31).
A discussion of the components of the medical injector 4000 will be followed by a discussion of

the operation of the medical injector 4000.

[1078] As shown in FIGS. 5-11, the housing 4110 has a proximal end portion 4140 and a distal
end portion 4120. The housing 4110 defines a first status indicator aperture 4150 and a second
status indicator aperture 4151. The first status indicator aperture 4150 defined by the housing 4110
is located on a first side of the housing 4110, and the second status indicator aperture 4151 of the
housing 4110 is located on a second side of the housing 4110. The status indicator apertures 4150,
4151 can allow a patient to monitor the status and/or contents of a medicament container 4560.
For example, by visually inspecting the status indicator apertures 4150, 4151, a patient can
determine whether the medicament container 4560 contains a medicament and/or whether a

medicament has been dispensed.

[1079] As shown in FIGS. 9 and 10, the housing 4110 defines a gas cavity 4154, a medicament

cavity 4157 and an electronic circuit system cavity 4153. The gas cavity 4154 has a proximal end
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portion 4155 and a distal end portion 4156. The gas cavity 4154 is configured to receive the gas
container 4570 and the release member 4540 of the medicament delivery mechanism 4500 (see
e.g., FIG. 12) as described in further detail herein. The proximal end portion 4155 of the gas cavity
4154 1s configured to receive the gas container retention member 4580 of the proximal cap 4112
of the housing 4110, as described in further detail herein. The gas cavity 4154 is in fluid
communication with the medicament cavity 4157 via a gas passageway 4144, as described in
further detail herein, and the gas cavity 4154 is in fluid communication with a region outside the

housing 4110 via a safety lock aperture 4128.

[1080] The medicament cavity 4157 is configured to receive a portion of the delivery
mechanism 4500. In particular, the carrier 4520, the moveable member 4530 and the needle 4512
of the medicament delivery mechanism 4500 are movably disposed in the medicament cavity
4157. The medicament cavity 4157 is in fluid communication with a region outside the housing

4110 via a needle aperture 4122.

[1081] The electronic circuit system cavity 4153 is configured to receive the electronic circuit
system 4900. The housing 4110 has protrusions 4149 (see e.g., FIG. 8) configured to stabilize the
electronic circuit system 4900 when the electronic circuit system 4900 is disposed within the
electronic circuit system cavity 4153. The housing 4110 also defines connection apertures 4152
configured to receive connection protrusions 4171 of the electronic circuit system 4900, and
aperture 4145 (see e.g., FIG. 6) configured to receive a portion of a protrusion 4174 of the
electronic circuit system 4900. In this manner, the electronic circuit system 4900 can be coupled
to the housing 4110 within the electronic circuit system cavity 4153. In other embodiments, the
electronic circuit system 4900 can be coupled within the electronic circuit system cavity 4153 by

other suitable means such as an adhesive, a clip and/or the like.

[1082] The electronic circuit system cavity 4153 is fluidically and/or physically isolated from
the gas cavity 4154 and/or the medicament cavity 4157 by a sidewall 4148. The sidewall 4148
can be any suitable structure to isolate the electronic circuit system cavity 4153 within the housing
4110 from the gas cavity 4154 and/or the medicament cavity 4157 within the housing 4110.
Similarly, the gas cavity 4154 and the medicament cavity 4157 are separated by a sidewall 4146.

In some embodiments, sidewall 4146 can be similar to the sidewall 4148, which isolates the gas
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cavity 4154 and the medicament cavity 4157 from the electronic circuit system cavity 4153. In
other embodiments the gas cavity 4154 can be fluidically and/or physically isolated from the

medicament cavity 4157.

[1083] The proximal end portion 4140 of the housing 4110 includes a proximal cap 4112, a
speaker protrusion 4147 (see e.g., FIGS. 8 and 9), and cover retention protrusions 4142 (see e.g.,
FIGS. 4 and 6). The speaker protrusion 4147 is configured to maintain a position of an audio
output device 4956 of the electronic circuit system 4900 relative to the housing 4110 when the
electronic circuit system 4900 is attached to the housing 4110, as described herein. Cover retention
protrusions 4142 are configured to be received within corresponding openings 4215 on the cover
4200. In this manner, as described in more detail herein, the cover 4200 can be removably coupled

to and disposed about at least a portion of the housing 4110.

[1084] As shown in FIG. 11, the proximal cap 4112 includes a gas container retention member
4580 and defines a gas passageway 4144. The gas container retention member 4580 is configured
to receive and/or retain a gas container 4570 that can contain a pressurized gas. The gas
passageway 4144 is configured to allow for the passage of gas contained in the gas container 4570
from the gas cavity 4154 to the medicament cavity 4157, as further described herein. Said another
way, the gas passageway 4144 places the gas cavity 4154 in fluid communication with the

medicament cavity 4157.

[1085] As shown in FIGS. 7 and 9, the distal end portion 4120 of the housing 4110 defines a
battery isolation protrusion aperture 4121, a needle aperture 4122, a safety lock actuator groove
4123, a safety lock aperture 4128, a base actuator groove 4124, base retention recesses 4125A,
4125B, and base rail grooves 4127. The battery isolation protrusion aperture 4121 is configured
to receive the battery isolation protrusion 4235 of the cover 4200 (see e.g., FIG. 25), as described

in further detail herein.

[1086] The needle aperture 4122 is configured to allow the needle 4512 (see e.g., FIG. 12) to
exit the housing 4110 when the medical injector 4000 is actuated. The portion of the sidewall of
the housing 4110 that defines the needle aperture 4122 includes multiple sheath retention
protrusions 4126. In some embodiments, the sheath retention protrusions can interact with a

plurality of ribs 4728 of the needle sheath 4720 (see e.g. FIG 29) to maintain a position of the
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needle sheath 4720 relative to the safety lock 4700 when the safety lock 4700 is coupled to the
housing 4110 and/or when the safety lock 4700 is being removed from the housing 4110.

[1087] The safety lock actuator groove 4123 is configured to receive an actuator 4744 of the
safety lock 4700. As described in more detail herein, the actuator 4744 is configured to engage
and/or activate the electronic circuit system 4900 when the safety lock 4700 is moved with respect
to the housing 4110. The safety lock aperture 4128 is configured to receive a safety lock protrusion
4742 (see e.g., FIGS. 25 and 26). As described in more detail below, the safety lock protrusion
4742 1s recetved within an opening 4554 between extensions 4552 of a release member 4540 such
that activation of the medical injector 4000 is prevented when the safety lock 4700 is in place. The

safety lock 4700, its components and functions are further described herein.

[1088] The distal base retention recesses 4125A are configured to receive the base connection
knobs 4358 of the base 4300 (see e.g., FIG. 30) when the base 4300 is in a first position relative
to the housing 4110. The proximal base retention recesses 4125B are configured to receive the
base connection knobs 4358 of the base 4300 when the base 4300 is in a second position relative
to the housing 4110. The base retention recesses 4125A, 4125B have a tapered proximal sidewall
and a non-tapered distal sidewall. This allows the base retention recesses 4125A, 4125B to receive
the base connection knobs 4358 such that the base 4300 can move proximally relative to the
housing 4110, but cannot move distally relative to the housing 4110. Said another way, the distal
base retention recesses 4125A are configured to prevent the base 4300 from moving distally when
the base 4300 is in a first position and the proximal base retention recesses 4125B are configured
to prevent the base 4300 from moving distally when the base 4300 is in a second position.
Similarly stated, the proximal base retention recesses 4125B and the base connection knobs 4358

cooperatively prevent “kickback™ after the medical injector 4000 is actuated.

[1089] The base actuator groove 4124 is configured to receive an actuator 4311 of the base
4300. As described in more detail herein, the actuator 4311 of the base 4300 is configured to
engage the electronic circuit system 4900 when the base 4100 is moved with respect to the housing
4110. The base rail grooves 4127 are configured to receive the guide members 4312 of the base
4300. The guide members 4312 of the base 4300 and the base rail grooves 4127 of the housing
4110 engage each other in a way that allows the guide members 4312 of the base 4300 to slide in
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a proximal and/or distal direction within the base rail grooves 4127 while limiting lateral
movement of the guide members 4312. This arrangement allows the base 4300 to move in a
proximal and/or distal direction with respect to the housing 4110 but prevents the base 4300 from

moving in a lateral direction with respect to the housing 4110.

[1090] FIG. 12 shows the medicament delivery mechanism 4500 of the medical injector 4000.
The medical injector 4000 is similar to the auto-injectors described in U.S. Patent Number
7,648,482, entitled “Devices, Systems and Methods for Medicament Delivery,” filed November
21, 2006, which is incorporated herein by reference in its entirety. Accordingly, only an overview
of the medicament delivery mechanism 4500 and related operation of the medical injector 4000 is

included below.

[1091] The medicament delivery mechanism 4500 includes a needle 4512, a carrier 4520, a
movable member 4530, a medicament container 4560, a gas container 4570, and a release member
4540. As described above, the needle 4512, carrier 4520, movable member 4530 and medicament
container 4560 are disposed within the medicament cavity 4157 of the housing 4110. The gas
container 4570 and the release member 4540 are disposed within the gas cavity 4154 of the housing

4110.

[1092] The release member 4540 has a proximal end portion 4542 and a distal end portion
4544, and is movably disposed within the distal end portion 4156 of the gas cavity 4154. The
proximal end portion 4542 of the release member 4540 includes a sealing member 4545 and a
puncturer 4541. The sealing member 4545 is configured to engage the sidewall of the housing
4110 defining the gas cavity 4154 such that the proximal end portion 4155 of the gas cavity 4154
is fluidically isolated from the distal end portion 4156 of the gas cavity 4154. In this manner, when
gas is released from the gas container 4570, the gas contained in the proximal end portion 4155 of
the gas cavity 4154 is unable to enter the distal end portion 4156 of the gas cavity 4154. The
puncturer 4541 of the proximal end portion 4542 of the release member 4540 is configured to
contact and puncture a frangible seal 4573 on the gas container 4570 when the release member

4540 moves proximally within the gas cavity 4154, as shown by the arrow BB in FIG. 12.

[1093] The distal end portion 4544 of the release member 4540 includes extensions 4552. The

extensions 4552 include projections 4547 that include tapered surfaces 4549 and engagement
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surfaces 4548. Further, the extensions 4552 define an opening 4554 between the extensions 4552.
The tapered surfaces 4549 of the projections 4547 are configured to contact protrusions 4313 on a
proximal surface 4310 of the base 4300 (see e.g., FIG. 30). The engagement surfaces 4548 of the
projections 4547 are configured to extend through the safety lock aperture 4128 of the housing
4110 and contact a distal surface of the housing 4110. In this manner, the engagement surfaces
4548 of the projections 4547 limit proximal movement of the release member 4540 when the

engagement surfaces 4548 are in contact with the distal surface of the housing 4110.

[1094] The opening 4554 defined by the extensions 4552 is configured to receive the safety
lock protrusion 4742 of the safety lock 4700 (see e.g., FIG. 27). The safety lock protrusion 4742
is configured to prevent the extensions 4552 from moving closer to each other. Said another way,
the safety lock protrusion 4742 is configured to ensure that the extensions 4552 remain apart and
the engagement surfaces 4548 of the projections 4547 remain in contact with the distal end portion
4120 of the housing 4110. In some embodiments, for example, the release member 4540 and/or
the extensions 4552 can be constructed from any suitable material configured to withstand
deformation that may occur when exposed to a load over an extended period of time. In some
embodiments, for example, the release member 4540 and/or the extensions 4552 can be

constructed from brass.

[1095] The gas container 4570 includes a distal end portion 4572 and a proximal end portion
4576, and is configured to contain a pressurized gas. The distal end portion 4572 of the gas
container 4570 contains a frangible seal 4573 configured to break when the puncturer 4541 of the
proximal end portion 4542 of the release member 4540 contacts the frangible seal 4573. The gas
container retention member 4580 of the proximal cap 4112 of the housing 4110 is configured to
receive and/or retain the proximal end portion 4576 of the gas container 4570. Said another way,
the position of the gas container 4570 within the gas cavity 4154 is maintained by the gas container

retention member 4580.

[1096] The medicament container 4560 of the medicament delivery mechanism 4500 has a
distal end portion 4562 and a proximal end portion 4566, and is configured to contain a
medicament. The distal end portion 4562 of the medicament container 4560 contains a seal 4523.

The seal 4523 is configured to burst when punctured by the proximal end 4516 of the needle 4512,
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as described below. The proximal end portion 4566 of the medicament container 4560 is

configured to receive a piston portion 4534 of the movable member 4530.

[1097] The movable member 4530 of the medicament delivery mechanism 4500 is movably
disposed within the medicament cavity 4157. The movable member 4530 includes a piston portion
4534 having a plunger at the distal end portion of the piston portion 4534. The piston portion 4534
is configured to move within the medicament container 4560. In this manner, the piston portion
4534 of the movable member 4530 can apply pressure to a medicament contained in the
medicament container 4560. The piston portion 4534 can be constructed of a resilient, durable,

and/or sealing material, such as a rubber.

[1098] The carrier 4520 of the medicament delivery mechanism 4500 includes a distal end
portion 4522 and a proximal end portion 4526. The medicament container 4560 is coupled to the
carrier 4520 via a “snap-fit” connection (not shown) such that the medicament container 4560 can
move relative to the carrier 4520 between a first configuration and a second configuration during
an injection event. In the first configuration, the carrier 4520 is configured to move within the
medicament cavity 4157 such that movement of the carrier 4520 within the medicament cavity
4157 causes contemporaneous movement of the medicament container 4560 within the
medicament cavity 4157. The proximal end portion 4516 of the needle 4512 is spaced apart from
the seal 4523 of the medicament container 4560 when the carrier 4520 is in the first configuration.
In the second configuration, the medicament container 4560 releases from the “snap-fit” causing
the medicament container 4560 to move distally with respect to the carrier 4520, causing the
proximal end portion 4516 of the needle 4512 to pierce the seal 4523. In this manner, the needle
4512 can be selectively placed in fluid communication with the medicament container 4560 to

define a medicament delivery path (not shown).

[1099] FIGS. 13-22 show the electronic circuit system 4900. The electronic circuit system
4900 of the medical injector 4000 includes an electronic circuit system housing 4170, a printed
circuit board 4922, a battery assembly 4962, an audio output device 4956, two light emitting diodes
(LEDs) 4958A, 4958B and a battery clip 4910. As shown in FIG. 20, the electronic circuit system
4900 is configured to fit within the electronic circuit system cavity 4153 of the housing 4110.

Accordingly, as described above, the electronic circuit system 4900 is physically and/or fluidically
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isolated from the medicament cavity 4157, the gas cavity 4154 and/or the medicament delivery
device 4500. As described herein, the electronic circuit system 4900 is configured to output an

electronic output associated with the use of the medical injector 4000.

[1100] The electronic circuit system housing 4170 of the electronic circuit system 4900
includes a distal end portion 4180 and a proximal end portion 4190. The proximal end portion
4190 includes connection protrusions 4171A and a battery clip protrusion 4173. The connection
protrusions 4171A extend from the proximal end portion 4190 of the electronic circuit system
housing 4170, and are configured to be disposed within the connection apertures 4152 of the
housing 4110, as described above. In this manner, the electronic circuit system 4900 can be
coupled to the housing 4110 within the electronic circuit system cavity 4153. In other
embodiments, the electronic circuit system 4900 can be coupled to the housing 4110 by other
suitable means such as an adhesive, a clip and/or the like. As described in more detail herein, the

battery clip protrusion 4173 is configured to hold the battery clip 4910 in place.

[1101] The proximal end portion 4190 of the electronic circuit system housing 4170 defines
multiple sound apertures 4191. The audible output device 4956 is disposed against the proximal
end portion 4190 of the electronic circuit system housing 4170 such that the front face of the
audible output device 4956 is disposed adjacent the sound apertures 4191. In this manner, the
sound apertures 4191 are configured to allow sound from an audio output device 4956 to pass from

the audio output device 4956 to a region outside of the housing 4110,

[1102] As shown in FIGS. 16 and 17, the distal end portion 4180 of the electronic circuit
system housing 4170 includes a connection protrusion 4171B, a stiffening protrusion 4174, and
defines an LED aperture 4181, an aperture 4172, a safety lock actuator groove 4182, and a base
actuator groove 4183. The LED aperture 4181 is configured to receive the LEDs 4958A, 4958B
such that a user can view the LEDs 4958A, 4958B, which are described in more detail herein.

[1103] The connection protrusion 4171B extends from the distal end portion 4180 of the
electronic circuit system housing 4170, and is configured to attach the electronic circuit system
4900 to the housing 4110, as described above. The stiffening protrusion 4174 is configured to
have at least a portion received within and/or accessible via the aperture 4145 in the housing 4110

(see e.g., FIG. 6). The stiffening protrusion 4174 is configured to limit the bending (e.g., buckling)
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of the electronic circuit system housing 4170 when the electronic circuit system housing 4170 is
coupled to the housing 4110. Moreover, a user can access the stiffening protrusion 4174 via the
aperture 4172. In this manner, for example, the user can disengage the stiffening protrusion 4174

from the aperture 4145.

[1104] The safety lock actuator groove 4182 of the electronic circuit system housing 4170 is
configured to be disposed adjacent the safety lock actuator groove 4123 of the distal end portion
4120 of the housing 4110. In this manner, the safety lock actuator groove 4182 of the electronic
circuit system housing 4170 and the safety lock actuator groove 4123 of the distal end portion
4120 of the housing 4110 collectively receive the actuator 4744 of the safety lock 4700, which is
described in more detail herein. Similarly, the base actuator groove 4183 of the electronic circuit
system housing 4170 is configured to be disposed about the base actuator groove 4124 of the distal
end portion 4120 of the housing 4110. The base actuator groove 4183 of the electronic circuit
system housing 4170 and the base actuator groove 4124 of the distal end portion 4120 of the
housing 4110 collectively receive the actuator 4311 of the base 4300, which is described in more

detail herein.

[1105] The printed circuit board 4922 of the electronic circuit system 4900 includes a substrate
4924, a first actuation portion 4926 and a second actuation portion 4946. The substrate 4924 of
the printed circuit board 4922 includes the electrical components necessary for the electronic
circuit system 4900 to operate as desired. For example, the electrical components can be resistors,
capacitors, inductors, switches, microcontrollers, microprocessors and/or any of the electronic

components described herein.

[1106] As shown in FIGS. 21-23, the first actuation portion 4926 includes a first electrical
conductor 4934 and defines an opening 4928 having a boundary 4929. The opening 4928 of the
first actuation portion 4926 is configured to receive a protrusion 4746 of the actuator 4744 of the
safety lock 4700. The boundary 4929 of the first opening 4928 has a discontinuous shape, such
as, for example, a teardrop shape, that includes a stress concentration riser 4927. The discontinuity
and/or the stress concentration riser 4927 of the boundary 4929 can be of any suitable shape to

cause the substrate 4924 to deform in a predetermined direction when the protrusion 4746 of the
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actuator 4744 of the safety lock 4700 is moved relative to the opening 4928, as shown by the arrow
CCin FIG. 22.

[1107] The opening 4928 is defined adjacent the first electrical conductor 4934 that
electronically couples the components included in the electronic circuit system 4900. The first
electrical conductor 4934 includes a first switch 4972, which can be, for example a frangible
portion of the first electrical conductor 4934. In use, when the safety lock 4700 is moved from a
first position (see e.g., FIG. 21) to a second position (see e.g., FIG. 22), the actuator 4744 moves
in a direction substantially parallel to a plane defined by a surface of the first actuation portion
4926 of the substrate 4924. The movement of the actuator 4744 causes the protrusion 4746 to
move within the first opening 4928, as indicated by the arrow CC in FIG. 22. The movement of
the protrusion 4746 tears the first actuation portion 4926 of the substrate 4924, thereby separating
the portion of the first electrical conductor 4934 including the first switch 4972. Said another way,
when the safety lock 4700 is moved from its first position to its second position (see e.g., FIG. 33),
the actuator 4744 moves irreversibly the first switch 4972 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 4700 is moved from its first position to its second position, the actuator 4744

disrupts the first electrical conductor 4934.

[1108] The second actuation portion 4946 includes a second electrical conductor 4935 and
defines an opening 4945, having a boundary 4949 and a tear propagation limit aperture 4948. As
shown in FIGS. 20-23, the opening 4945 of the second actuation portion 4946 is configured to
receive a portion of an actuator 4311 of the base 4300. The boundary 4949 of the opening 4945
has a discontinuous shape that includes a stress concentration riser 4947. The discontinuity and/or
the stress concentration riser 4947 of the boundary 4949 can be of any suitable shape to cause the
substrate 4924 to deform in a predetermined direction when the actuator 4311 of the base 4300 is

moved in a proximal direction relative to the opening 4945, as shown by the arrow DD in FIG. 23.

[1109] The second electrical conductor 4935 includes a second switch 4973 disposed between
the opening 4945 and the tear propagation limit aperture 4948, which can be, for example, a
frangible portion of the second electrical conductor 4935. In use, when the base 4300 is moved

from its first position to its second position (see e.g., FIG. 34), the actuator 4311 moves in a
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proximal direction, substantially parallel to a plane defined by a surface of the second actuation
portion 4946 of the substrate 4924. The proximal movement of the actuator 4311 tears the second
actuation portion 4946 of the substrate 4924, thereby separating the portion of the second electrical
conductor 4935 including the second switch 4973. Said another way, when the base 4300 is moved
from its first position to its second position, the actuator 4311 moves irreversibly the second switch
4973 from a first state (e.g., a state of electrical continuity) to a second state (e.g., a state of
electrical discontinuity). The tear propagation limit aperture 4948 is configured to limit the
propagation of the tear in the substrate 4924 in the proximal direction. Said another way, the tear
propagation limit aperture 4948 is configured to ensure that the tear in the substrate 4924 does not
extend beyond the tear propagation limit aperture 4948. The tear propagation limit aperture 4948
can be any shape configured to stop the propagation of a tear and/or disruption of the substrate
4924. For example, the tear propagation limit aperture 4948 can be oval shaped. In other
embodiments, the proximal boundary of the tear propagation limit aperture 4948 can be reinforced
to ensure that the tear in the substrate 4924 does not extend beyond the tear propagation limit

aperture 4948.

[1110] The battery assembly 4962 of the electronic circuit system 4900 comprises two
batteries stacked on top of one another. The battery assembly 4962 has a first surface 4964 and a
second surface 4966. The first surface 4964 of the battery assembly 4962 can contact an electrical
contact (not shown) disposed on the substrate 4924. The second surface 4966 of the battery
assembly 4962 is configured to contact a contact portion 4918 of a distal end portion 4916 of a
battery clip 4910. When both the electrical contact of the substrate 4924 and the contact portion
4918 of the distal end portion 4916 of the battery clip 4910 contact the battery assembly 4962, the
batteries of the battery assembly 4962 are placed in electrical communication with the electronic
circuit system 4900. Said another way, when the electrical contact of the substrate 4924 and the
contact portion 4918 of the distal end portion 4916 of the battery clip 4910 contact the battery
assembly 4962, the battery assembly 4962 is configured to supply power to the electronic circuit
system 4900.

[1111] The battery clip 4910 (shown in FIG. 18) includes a proximal end portion 4912 and a
distal end portion 4916. The proximal end portion 4912 defines a retention aperture 4913. The

retention aperture 4913 is configured to receive the battery clip protrusion 4173 of the electronic
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circuit system housing 4170. In this manner, the battery clip protrusion 4173 maintains the
position of the battery clip 4910 with respect to the electronic circuit system housing 4170 and/or
the battery assembly 4962.

[1112] The distal end portion 4916 of the battery clip 4910 includes a contact portion 4918
and an angled portion 4917. As described above, the contact portion 4918 is configured to contact
the second surface 4916 of the battery assembly 4962 to place the battery assembly 4962 in
electrical communication with the electronic circuit system 4900. The angled portion 4917 of the
distal end portion 4916 of the battery clip 4910 is configured to allow a proximal end portion 4236
of a battery isolation protrusion 4235 (see e.g., FIG. 25) to be disposed between the second surface
4966 of the battery assembly 4962 and the contact portion 4918 of the distal end portion 4916 of
the battery clip 4910. When the battery isolation protrusion 4235 is disposed between the second
surface 4966 of the battery assembly 4962 and the contact portion 4918 of the distal end portion
4916 of the battery clip 4910, the electrical path between the battery assembly 4962 and the
remainder of the electrical circuit system 4900 is severed, thereby removing power from the
electronic circuit system 4900. The contact portion 4918 of the distal end portion 4916 of the
battery clip 4910 is biased such that when the battery isolation protrusion 4235 is removed, the
contact portion 4918 will move into contact the second surface 4916 of the battery assembly 4962,
thereby restoring electrical communication between the battery assembly 4962 and the electronic
circuit system 4900. In some embodiments, the battery isolation protrusion 4235 can be repeatedly
removed from between the second surface 4966 of the battery assembly 4962 and the contact
portion 4918 of the distal end portion 4916 of the battery clip 4910 and reinserted. Said another
way, the battery isolation protrusion 4235 and the battery clip 4910 collectively form a reversible

on/off switch.

[1113] The audio output device 4956 of the electronic circuit system 4900 is configured to
output audible sound to a user in response to a use of the medical injector 4000. In some
embodiments, the audible output device 4956 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 instructions can be an audible beep, a series of tones and/or or the like.
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[1114] In other embodiments, the medical injector 4000 can have a network interface device
(not shown) configured to operatively connect the electronic circuit system 4900 to a remote device
(not shown, but which can be similar to the computing device 7801 shown herein) and/or a
communications network (not shown, but which can be a short-range network or the network 7805
shown herein). In some embodiments, the electronic circuit system can be configured to establish
a short-range radio link with a remote computing device (not shown, e.g., a user’s smart phone, a
wearable device, or any other computing device that is associated with the user). For example, the
electronic circuit system 4900 can be paired to a remote computing device via the Bluetooth®
wireless protocol. Similarly stated, the electronic circuit system 4900 can include a processor
and/or radio configured to be paired to a remote computing device (not shown) via a wireless
protocol that facilitates the transmission of signals within a range of approximately 100 meters or
less (i.e., a Class 3 radio) and/or having a frequency within the range of 2400 MHz and 2480 MHz.
In this manner, the electronic circuit system 4900 can send information to and/or receive
information from the remote device. The remote device can be similar to the device 7801, for
example, a remote communications network, a computer, a compliance monitoring device, a cell
phone, a personal digital assistant (PDA), a wearable device, a tracking device, or the like. Such
an arrangement can be used, for example, to download (from the network) replacement processor-
readable code from a central network to the electronic circuit system 4900. In some embodiments,
for example, the electronic circuit system 4900 can download (or receive) information associated
with a medical injector 4000, such as an expiration date, a recall notice, updated use instructions
or the like. Similarly, in some embodiments, the electronic circuit system 4900 can upload (or
transmit) compliance information associated with the use of the medical injector 4000 via the

network interface device.

[1115] The electronic circuit system 4900 (and any of the electronic circuit systems described
herein) can include any of the structure and can be configured to perform any of the functions of
any of the electronic circuit systems described herein, such as, for example, the electronic circuit
system 5900. For example, in some embodiments, the electronic circuit system 4900 can include
a Bluetooth® low energy (BLE) processor (not shown), such as DA14581 processor, produced by
Dialog Semiconductor. In other embodiments, the electronic circuit system 4900 can include a
Bluetooth® low energy (BLE) processor, such any of the processors or chipsets produced by

Cambridge Silicon Radio Limited (CSR Ltd), including those in the CSR101x Product family. In
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yet other embodiments, the electronic circuit system 4900 can include any of the Bluetooth® low
energy (BLE) system on chip (SoC) produced by Nordic Semiconductor, including the nRF52840,
the nRF52832, the nRF52810 chips. In some embodiments, the electronic circuit system 4900
(and any of the electronic circuit systems described herein) can include a use (or event detection)

module, similar to the use module 7982 described herein.

[1116] FIGS. 24 and 25 show the cover 4200 of the medical injector 4000. The cover 4200
includes a proximal end portion 4210 and a distal end portion 4230, and defines a cavity 4242.
The cavity 4242 of the cover 4200 is configured to receive at least a portion of the housing 4110.
The proximal end portion 4210 defines apertures 4215 configured to receive the cover retention
protrusions 4142 of the housing 4110 (shown in FIGS. 4 and 6). In this manner, the apertures
4215 and the cover retention protrusions 4142 of the housing 4110 removably retain the cover
4200 about at least a portion of the housing 4110. Said another way, the apertures 4215 and the
cover retention protrusions 4142 of the housing 4110 are configured such that the cover 4200 can
be removed from a portion of the housing 4110 and then replaced about the portion of the housing

4110.

[1117] The distal end portion 4230 of the cover 4200 includes a battery isolation protrusion
4235. The battery isolation protrusion 4235 includes a proximal end portion 4236 and a tapered
portion 4237. The proximal end portion 4236 of the battery isolation protrusion 4235 is configured
to be removably disposed between the second surface 4966 of the battery assembly 4962 and the
contact portion 4918 of the distal end portion 4916 of the battery clip 4910, as described above.

[1118] FIGS. 26-29 show the safety lock 4700 of the medical injector 4000. The safety lock
4700 of the medical injector 4000 includes a proximal surface 4740, a distal surface 4760 opposite
the proximal surface 4740 and a needle sheath 4720. The safety lock 4700 defines a needle sheath
aperture 4770 and a battery isolation protrusion aperture 4775. The battery isolation protrusion
aperture 4775 is configured to receive the battery isolation protrusion 4235 of the cover 4200 such
that the battery isolation protrusion 4235 can be disposed within the electronic circuit system
cavity 4153 or the electronic circuit system 4900, as described above. Similarly stated, the battery
isolation protrusion aperture 4775 of the safety lock 4700 is aligned with the battery isolation
protrusion aperture 4121 of the housing 4110, such that the battery isolation protrusion 4235 can
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be disposed within the electronic circuit system cavity 4153 when the cover 4200 is disposed about

a portion of the housing 4110.

[1119] The proximal surface 4740 of the safety lock 4700 includes a safety lock protrusion
4742, a stopper 4743, an actuator 4744 and two opposing pull tabs 4741. As described above,
when the safety lock 4700 is in a first (locked) position, the safety lock protrusion 4742 is
configured to be disposed in the opening 4554 defined by the extensions 4552 of the distal end
portion 4544 of the release member 4540. Accordingly, the safety lock protrusion 4742 is
configured to prevent the extensions 4552 from moving closer to each other, thereby preventing
proximal movement of the release member 4540 of the medicament delivery mechanism 4500
and/or delivery of a medicament. The stopper 4743 of the safety lock 4700 is a protrusion
extending from the proximal surface 4740 of the safety lock 4700. The stopper 4743 is configured
to contact a portion of the housing 4110 to limit the proximal movement of the safety lock 4700
relative to the housing 4110. In other embodiments, the stopper 4743 can be any structure

configured to limit the proximal movement of the safety lock 4700.

[1120] The actuator 4744 of the safety lock 4700 has an elongated portion 4745 and a
protrusion 4746. The elongated portion 4745 extends in a proximal direction from the proximal
surface 4740. In this manner, the elongated portion 4745 can extend through a safety lock actuator
opening 4356 of the base 4300 (see e.g., FIG. 30) and within the safety lock actuator groove 4123
of the housing 4110 and the safety lock actuator groove 4182 of the electronic circuit system
housing 4170. The protrusion 4746 extends in a direction substantially transverse to the elongated
portion 4745 and/or substantially parallel to the proximal surface 4740 of the safety lock 4700. As
described above, the opening 4928 of the first actuation portion 4926 is configured to receive the

protrusion 4746 of the actuator 4744 of the safety lock 4700.

[1121] The pull tabs 4741 of the safety lock 4700 include a grip portion 4747 and indicia 4748.
The grip portion 4747 of the pull tabs 4741 provides an area for the user to grip and/or remove the
safety lock 4700 from the rest of the medicament delivery system 4700. The indicia 4748 provides
instruction on how to remove the safety lock 4700. In some embodiments, for example, the indicia
4748 can indicate the direction the user should pull the safety lock 4700 to remove the safety lock
4700.
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[1122] As shown in FIG. 28, the needle sheath 4720 of the safety lock 4700 includes a distal
end portion 4724, a proximal end portion 4722 and a plurality of ribs 4728. The needle sheath
4720 can also define a lumen 4729. The lumen 4729 of the safety lock 4700 is configured to
receive the needle 4512. In this manner, the needle sheath 4720 can protect the user from the
needle 4512 and/or can keep the needle 4512 sterile before the user uses the medical injector 4000.
The proximal end portion 4722 of the needle sheath is configured to contact the distal end portion
4522 of the carrier 4520 of the medicament delivery mechanism 4500.

[1123] The distal end portion 4724 of the needle sheath 4720 has an angled ridge 4725. The
angled ridge 4725 is configured to allow the proximal end portion 4722 of the needle sheath 4720
to irreversibly move through the needle sheath aperture 4770 of the safety lock 4700 in a distal
direction. Said another way, the angled ridge 4725 can be configured in such a way as to allow
the proximal end portion 4722 of the needle sheath 4720 to move through the needle sheath
aperture 4770 in a distal direction, but not in a proximal direction. The needle sheath aperture
4770 has retaining tabs 4771 configured to engage the proximal end of the angled ridge 4725 when
the needle sheath 4720 is moved in a proximal direction. In this manner, the retaining tabs 4771
prevent the proximal movement of the needle sheath with respect to the safety lock 4700. Further,
the retaining tabs 4771 are configured to engage the proximal end of the angled ridge 4725 when
the safety lock 4700 is moved in a distal direction. Said another way, as shown in FIG. 33, the
needle sheath 4720 is removed from the needle 4512 when the safety lock 4700 is moved in a
distal direction with respect to the housing 4110.

[1124] FIGS. 30-31 show the base 4300 of the medical injector 4000. The base 4300 includes
a proximal surface 4310, a distal surface 4330 and base connection knobs 4358. The base 4300
defines a needle aperture 4350, a safety lock protrusion aperture 4352, a battery isolation
protrusion aperture 4354, a safety lock actuator opening 4356, and pull tab openings 4360. The
needle aperture 4350 is configured to receive the needle 4512 when the medical injector 4000 is
actuated. The safety lock protrusion aperture 4352 of the base 4300 receives the safety lock
protrusion 4742 of the safety lock 4700. The battery isolation protrusion aperture 4354 of the base
4300 receives the battery isolation protrusion 4235 of the cover 4200 and the stopper 4743 of the
safety lock 4700. The safety lock actuator opening 4356 receives the safety lock actuator 4744 of
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the safety lock 4700. The pull tab openings 4360 are configured to receive the pull tabs 4741 of
the safety lock 4700.

[1125] The proximal surface 4310 of the base 4300 includes an actuator 4311, guide members
4312, and protrusions 4313. The actuator 4311 is an elongate member configured to engage the
substrate 4924 of the electronic circuit system 4900. As described above, the opening 4945 of the
second actuation portion 4946 is configured to receive the actuator 4311 of the base 4300. The
guide members 4312 of the base 4300 are configured to engage and/or slide within the base rail
grooves 4127 of the housing 4110, as described above. The protrusions 4313 of the base 4300 are
configured to engage the tapered surfaces 4549 of the extensions 4552 of the release member 4540.
As described in further detail herein, when the safety lock 4700 is removed and the base 4300 is
moved in a proximal direction with respect to the housing 4110, the protrusion 4313 of the base
4300 are configured to move the extensions 4552 of the release member 4540 closer to each other,
actuating the medicament delivery mechanism 4500. As described above, the base connection
knobs 4358 are configured to engage the base retention recesses 4125A, 4125B in a way that

allows proximal movement of the base 4300 but limits distal movement of the base 4300.

[1126] As shown in FIG. 32, the medical injector 4000 is first enabled by moving the
medicament delivery device from a first configuration to a second configuration by moving the
cover 4200 from a first position to a second position. The cover 4200 is moved from the first
position to the second position by moving it with respect to the housing 4110 in the direction
shown by the arrow EE in FIG. 32. When the cover 4200 is moved with respect to the housing
4110 in the direction EE, the battery isolation protrusion 4235 is removed from the area between
the battery clip 4910 and the second surface 4966 of the battery assembly 4962. In this manner,
the battery assembly 4962 can be operatively coupled to the electronic circuit system 4900 when
the cover 4200 is removed, thereby providing power to the electronic circuit system 4900. In other
embodiments, the battery assembly 4962 can be electrically and/or operatively coupled to the
electronic circuit system 4900 when the cover 4200 is in its first position. For example, in some
embodiments, removal of the cover 4200 actuates a switch to produce an electronic output, similar

to that described below with reference to the medical injector 5000.
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[1127] When power is provided, as described above, the electronic circuit system 4900 can
output one or more predetermined electronic outputs. For example, in some embodiments, the
electronic circuit system 4900 can output an electronic signal associated with recorded speech to
the audible output device 4956. Such an electronic signal can be, for example, associated with a
.WAYV file that contains a recorded instruction instructing the user in the operation of the medical
injector 4000. Such an instruction can state, for example, “remove the safety tab near the base of
the auto-injector.” The electronic circuit system 4900 can simultaneously output an electronic
signal to one and/or both of the LEDs 4958A, 4958B thereby causing one and/or both of the LEDs
4958A, 4958B to flash a particular color. In this manner, the electronic circuit system 4900 can
provide both audible and visual instructions to assist the user in the initial operation of the medical

injector 4000.

[1128] In other embodiments, the electronic circuit system 4900 can output an electronic
output associated with a description and/or status of the medical injector 4000 and/or the
medicament contained therein. For example, in some embodiments, the electronic circuit system
4900 can output an audible message indicating the type of medicament contained in the medical

injector 4000, the expiration date of the medicament, the dosage of the medicament or the like.

[1129] In yet other embodiments, the electronic circuit system 4900 can output a wireless
electronic output that is received by a computing device (e.g., a user’s mobile phone, such as the
computing device 7801 described herein). Such wireless outputs can be any wireless outputs of

the types shown and described herein.

[1130] In yet other embodiments, the removal of the cover 4200 can result in a signal being
transmitted to the processor (not shown, but similar to the processor 7980 or the processor 5980
described herein) of the electronic circuit system 4900. Such signals can be received, manipulated
and/or used by any of the modules described herein (e.g., an event detection module, a power

management module, or the like) to perform any of the methods described herein.

[1131] As described above, the medical injector 4000 can be repeatedly moved between the
first configuration and the second configuration when the cover 4200 is moved repeatedly between
the first position and the second position respectively. Said another way, the cover 4200 can be

removed and replaced about the housing 4110 any number of times. When the cover 4200 is
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moved from the second position to the first position, the battery isolation protrusion 4235 is
inserted between the battery clip 4910 and the second surface 4966 of the battery assembly 4962,
deactivating the electronic circuit system 4900. When the cover is moved from the first position
to the second position a second time, the electronic circuit system 4900 is once again activated. In
this manner, the cover 4200 can be removed and the electronic circuit system 4900 can output an

electronic output without compromising the sterility of the needle 4512.

[1132] In some embodiments, the electronic circuit system 4900 (or any of the electronic
circuit system described herein) can include a voltage monitor that monitors the voltage (and / or
the capacity) of the battery assembly 4962. In this manner, as the power is depleted, which can
occur, for example, due to numerous removals of the cover 4200, the electronic circuit system
4900 can produce an output and/or change its operating configuration. For example, in some
embodiments, when the capacity of the battery assembly 4962 drops below a threshold level, the
electronic circuit system 4900 can produce an audible warning to the user. In some embodiments,
when the capacity of the battery assembly 4962 drops below a threshold level, the electronic circuit
system 4900 can produce a wireless output that is received by the user’s computing device (not
shown, but similar to the computing device 7801), a caregiver’s computing device (not shown, but
similar to the computing device 7802), or the like. In this manner, a person associated with the
user can be apprised of the low power state of the device. In some embodiments, when the capacity
of the battery assembly 4962 drops below a threshold level, the electronic circuit system 4900 can
change a wireless communication mode to limit or eliminate communications with a computing
device (e.g., the device 7801). In this manner, the power can be saved for critical operations, such

as providing audible instructions during actual use.

[1133] After the cover 4200 is removed from the housing 4110, the medical injector 4000 can
be moved from the second configuration to a third configuration by moving the safety lock 4700
from a first position to a second position. The safety lock 4700 is moved from a first position to a
second position by moving the safety lock 4700 with respect to the housing 4110 in the direction
shown by the arrow FF in FIG. 33. When the safety lock 4700 is moved from the first position to
the second position, the safety lock protrusion 4742 is removed from between the extensions 4552
of the release member 4540, thereby enabling the medicament delivery member 4500. Moreover,

as shown in FIGS. 21 and 22, when the safety lock 4700 is moved from the housing 4110, the
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actuator 4744 of the safety lock 4700 moves in the direction CC as shown in FIG. 22, irreversibly
moving the first switch 4972 from a first state (e.g., a state of electrical continuity) to a second
state (e.g., a state of electrical discontinuity). When the actuator 4744 of the safety lock 4700
moves irreversibly the first switch 4972 of the electronic circuit system 4900 to the second state,
the electronic circuit system 4900 can output one or more predetermined electronic outputs. For
example, in some embodiments, a processor (not shown) can output an electronic signal associated
with recorded speech to the audible output device 4956. Such an electronic signal can be, for
example, associated with a recorded message notifying the user of the status of the medical injector
4000. Such a status message can state, for example, “The medical injector is now enabled.” The
electronic circuit system 4900 can also simultaneously output an electronic signal to one and/or
both of the LEDs 4958A, 4958B, thereby causing one and/or both of the LEDs 4958A, 4958B to
stop flashing, change color or the like. In some embodiments, the electronic circuit system 4900

can produce a wireless output, of any of the types shown and described herein.

[1134] In some embodiments, the first actuation portion 4926 and the actuator 4744 can be
configured such that the actuator 4744 must move a predetermined distance before the actuator
4744 engages the boundary 4929 of the opening 4928. For example, in some embodiments, the
actuator 4744 must move approximately 0.200 inches before the actuator 4744 engages the
boundary 4929 of the opening 4928. In this manner, the safety lock 4700 can be moved slightly
without irreversibly moving the first switch 4972 of the electronic circuit system 4900 to the
second state. Accordingly, this arrangement will permit the user to inadvertently and/or

accidentally move the safety lock 4700 without actuating the electronic circuit system 4900.

[1135] In some embodiments, the electronic circuit system 4900 can be configured to output
the status message for a predetermined time period, such as, for example, five seconds. After the
predetermined time period has elapsed, the electronic circuit system 4900 can output an audible
message further instructing the user in the operation of the medical injector 4000. Such an
instruction can state, for example, “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 4900 can simultaneously output an electronic signal to one and/or
both of the LEDs 4958A, 4958B, thereby causing one and/or both of the LEDs 4958A, 4958B to

flash a particular color. In this manner, the electronic circuit system 4900 can provide both audible
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and/or visual instructions to assist the user in the placement and actuation of the medical injector
4000. In some embodiments, the electronic circuit system 4900 can be configured to repeat the

instructions after a predetermined time period has elapsed.

[1136] As described above, in other embodiments, the medical injector 4000 can have a
network interface device or radio (not shown, but similar to that shown for the electronic circuit
system 7900) configured to operatively connect the electronic circuit system 4900 to a remote
device (not shown, but similar to the device 7801) and/or a communications network (not shown,
but similar to the network 7805). In this manner, the electronic circuit system 4900 can send a
wireless signal notifying a remote device that the safety lock 4700 of the medical injector 4000

has been removed and that the medical injector 4000 has been armed.

[1137] In yet other embodiments, the removal of the safety lock 4700 can result in a signal
being transmitted to the processor (not shown, but similar to the processor 7980 or the processor
5980 described herein) of the electronic circuit system 4900. Such signals can be received,
manipulated and/or used by any of the modules described herein (e.g., an event detection module,

a motion module, or the like) to perform any of the methods described herein.

[1138] After the safety lock 4700 is moved from the first position to the second position, the
medical injector 4000 can be moved from the third configuration to a fourth configuration by
moving the base 4300 from a first position to a second position. The base 4300 is moved from its
first position to its second position by placing the medical injector 4000 against the body of the
patient and moving the base 4300 with respect to the housing 4110 in the direction shown by the
arrow GG in FIG. 34. Moving the base 4300 from the first position to the second position causes
the protrusions 4313 on the proximal surface 4310 of the base 4300 to engage the tapered surfaces
4549 of the extensions 4552 of the release member 4540, causing the release member 4540 to

actuate the medicament delivery mechanism 4500 and deliver a medicament to a body of a patient.

[1139] When the base 4300 is moved from the first position to the second position, the
medicament delivery mechanism 4500 is actuated such that the puncturer 4541 of the release
member 4540 is brought in contact with and/or punctures the frangible seal 4573 of the gas
container 4570. In some embodiments, the movement of the release member 4540 can be caused

by a spring (not shown in FIG. 12). After the frangible seal 4573 has been punctured, an actuating
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portion of a compressed gas can escape from the gas container 4570 and flow via the gas
passageway 4144 into the medicament cavity 4157. The gas applies gas pressure to the movable
member 4530 causing the movable member 4530 and the carrier 4520 to move in a distal direction
within the medicament cavity 4157. When the carrier 4520 moves distally within the medicament
cavity 4157, the carrier 4520 and the medicament container 4560 are in a first configuration.
Accordingly, as described above, the medicament container 4560 is connected to the carrier 4520
by a “snap fit” connection. In this manner, the medicament container 4560 and the needle 4512
contemporaneously move with movable member 4530 and/or the carrier 4520 in a distal direction.
As described above, the proximal end portion 4516 of the needle 4512 is connected to the distal
end portion 4522 of the carrier 4520 and is spaced from the seal 4523 of the medicament container
4560 when the carrier 4520 is in its first configuration. Said another way, the medicament
container 4560 and the needle 4512 do not define a medicament delivery path when the carrier
4520 is in the first configuration. The movement of the needle 4512 in a distal direction causes
the proximal end portion 4516 of the needle 4512 to exit the housing 4110 and enter the body of a

patient prior to administering a medicament.

[1140] After the carrier 4520 and/or the needle 4512 have moved within the medicament cavity
4157 a predetermined distance, the carrier 4520 and the medicament container 4560 are moved
from the first configuration to a second configuration. In the second configuration of the carrier
4520, the medicament container 4560 is released from the “snap-fit” allowing the medicament
container 4560 and the movable member 4530 to continue to move in a distal direction relative to
the carrier 4520. Said another way, the medicament container 4560 is configured to slidably move
within the carrier 4520 when the carrier is moved from the first configuration to the second
configuration. As the medicament container 4560 continues to move within the carrier 4520, the
proximal end portion 4516 of the needle 4512 contacts and punctures the seal 4523 of the
medicament container 4560. This allows the medicament contained in the medicament container
4560 to flow into the lumen (not shown) defined by the needle 4512, thereby defining a

medicament delivery path.

[1141] As the medicament container 4560 contacts the distal end of the carrier 4520, the
medicament container 4560 stops moving within the carrier 4520 while the movable member 4530

continues to move in a distal direction. This causes the piston portion 4534 of the movable member
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4530 to sealingly slide and/or move within the medicament container 4560 containing a liquid
medicament. As the piston portion 4534 of the movable member 4530 sealingly slides and/or
moves within the medicament container 4560, the piston portion 4534 generates a pressure upon
the medicament contained within the medicament container 4560, thereby allowing at least a
portion of the medicament to flow out of the medicament container 4560 and into the lumen
defined by the needle 4512. The medicament is delivered to a body of a user via the medicament

delivery path defined by the medicament container 4560 and the needle 4512.

[1142] As described above, the actuator 4538 of the base 4300 actuates the electronic circuit
4900 to trigger a predetermined output or sequence of outputs when the base 4520 is moved from
its first position to its second position (see, e.g., FIGS. 19-23). When the actuator 4538 is moved
in a proximal direction relative to the opening 4945, as shown by the arrow DD in FIG. 23, the
electronic circuit system 4900 is actuated to output one or more predetermined electronic outputs.
For example, in some embodiments, the electronic circuit system 4900 can output an electronic
signal associated with recorded speech to the audible output device 4956. 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 ensuring that the
user maintains the medical injector 4000 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, 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 further medical attention from a
doctor.” The electronic circuit system 4900 can also simultaneously output an electronic signal to
one and/or both LEDs 4958A, 4958B, thereby causing one and/or both LEDs 4958A, 4958B to
stop flashing, change color or the like, to provide a visual indication that the injection is complete.
In other embodiments, the electronic circuit system 4900 can send a wireless signal notifying a
remote device that the injection is complete. In this manner, a patient’s compliance can be

monitored.

[1143] In some embodiments, the second actuation portion 4946 and the actuator 4538 can be

configured such that the base 4500 and/or the actuator 4538 must move a predetermined distance
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before the actuator 4538 engages the boundary 4949 of the opening 4945. For example, in some
embodiments, the actuator 4538 must move approximately 0.200 inches before the actuator 4538
engages the boundary 4949 of the opening 4945. In this manner, the base 4700 can be moved
slightly without irreversibly moving the second switch 4973 of the electronic circuit system 4900
to the second state. Accordingly, this arrangement will permit the user to inadvertently and/or

accidentally move the base 4500 without actuating the electronic circuit system 4900.

[1144] As described above, in other embodiments, the medical injector 4000 can have a
network interface device or radio (not shown, but similar to that shown for the electronic circuit
system 7900) configured to operatively connect the electronic circuit system 4900 to a remote
device (not shown, but similar to the device 7801) and/or a communications network (not shown,
but similar to the network 7805). In this manner, the electronic circuit system 4900 can send a
wireless signal notifying a remote device that the base 4300 of the medical injector 4000 has been
moved and that the medical injector 4000 has been actuated. In some embodiments, the electronic
circuit system 4900 can include a sensor (e.g., of the types described with reference to the sensor
7970) that produces provides “event detection” capability for the medical injector 4000. For
example, in some embodiments, the electronic circuit system 4900 can include an accelerometer
that detects a characteristic movement or vibration signature of the medical injector 4000 when

the device is actuated.

[1145] Although the electronic circuit system 4900 is shown and described as being configured
to receive the battery isolation protrusion 4235 of the cover 4200 to electrically isolate the battery
assembly 4956, in other embodiments, a power source can remain coupled to other portions of an
electronic circuit system (such as a processor) when device is in a “storage state.” Specifically, in
some embodiments, a medicament delivery device (or drug product) can include an electronic
circuit system that remains powered even when within a sleeve or cover (such as the cover 4200).
In this manner, certain portions of the electronic circuit system can continue to function to facilitate
the methods associated with the alerts, the connected health delivery systems (e.g., the systems
5800, 6800), or the like. Such functions can include, for example, continued operation of an
internal processor clock, continued operation of wireless communication functions (e.g., to be
paired with, communicate with, or search for a remote computing device, such as the user’s mobile

phone).
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[1146] Although the electronic circuit system 4900 is shown and described as including single-
use or “tear through” switches 4972, 4973 that provide feedback to the electronic circuit system
4900 (and processor) regarding the status of the device 4000, in other embodiments, any suitable
switches can be included in any of the electronic circuit system 4900 (or any other electronic circuit
systems) described herein. For example, in some embodiments, an electronic circuit system can

include re-usable toggle switches, optical switches, or the like.

[1147] For example, FIGS. 35-41 show a medicament delivery device (also referred to as a
medical injector an auto-injector) 5000 having an electronic circuit system 5900 that has wireless
connectivity. The medicament delivery device 5000 can be included in any of the connected health
medicament delivery systems shown and described herein, such as the connected health
medicament delivery systems 5800, 6800, and 7800 described herein. The medicament delivery
device 5000 can include any of the features of any of the devices shown and described herein,
including the features shown and described above with reference to the device 4000. For example,
the medicament delivery device 5000 can include a gas container, similar to the gas container 4570
shown and described above, that produces a force to deliver a medicament (e.g., by first inserting
aneedle, and then delivering the medicament therethrough). As another example, the medicament
delivery device 5000 can include a carrier, similar to the carrier 4520, that holds and/or moves a

medicament container during use.

[1148] As shown in FIG. 35, the medicament delivery device 5000 includes, among other
components, a housing 5100, a cover 5200, a base 5300 (or actuator), a safety lock 5700, and an
electronic circuit system 5900. The housing 5100 contains the components of the medicament
delivery device 5000, and can be similar in structure and function to the housing 4110 described
above. Similar to the cover 4200 described above, the cover 5200 can be removably coupled to
and disposed about at least a portion of the housing 5100. In contrast to the cover 4200, however,
the cover 5200 defines a status aperture (or window) that aligns with the status aperture of the
housing 5100 when the cover 5200 is in place about the housing 5100. In some embodiments, the
cover 5200 can define one or more apertures or can include one or more protrusions that matingly
engage corresponding portions of the housing 5100 to removably retain the cover 5200 about at
least a portion of the housing 5100. In this manner, the cover 5200 is configured to be repeatedly

removed from and replaced about a portion of the housing 5100, but in a manner that requires a
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minimum threshold force to remove the cover 5200 such that the cover cannot easily “fall from”
or be inadvertently removed from about the housing 5100. In some embodiments, the distal end
portion of the cover 5200 includes a switch protrusion configured to engage and/or actuate the
switch 5974 to actuate the electronic circuit system 5900 when the cover 5200 is removed from

about the housing 5100.

[1149] The medicament delivery device 5000 can be similar to the medicament delivery
devices shown and described in International Patent Publication No. W02017/004345, entitled
“Auto-Injectors for Administration of a Medicament within a Prefilled Syringe,” which is
incorporated herein by reference in its entirety. For example, the medicament delivery device
5000 can include one or more prefilled syringes containing any amount and type of medicament
described herein. Further, the medicament delivery device 5000 can include a gas container and

an expandable assembly that releases gas pressure, as shown and described in W0O2017/004345.

[1150] The electronic circuit system 5900 can include any suitable components to perform any
of the functions described herein, including functions associated with the electronic circuit system
4900 described herein. Specifically, the electronic circuit system 5900 of the medical injector
5000 includes an electronic circuit system housing 5170, a printed circuit board 5922, a battery
assembly 5960, an audio output device 5956, two light emitting diodes (LEDs) 5958, a series of
sensors and switches, and a processor that includes wireless communication functionality. The
electronic circuit system 5900 is configured to fit within an electronic circuit system cavity of the
housing 5100. Accordingly, the electronic circuit system 5900 is physically and/or fluidically
isolated from the medicament cavity or any medicament delivery path of the device 5000. As
described herein, the electronic circuit system 5900 is configured to output one or more electronic
outputs, including wireless signals, associated with the use of the medical injector 5000. The
electronic circuit system 5900 can therefore communicate with (either directly or indirectly via a
network) other devices within any of the connected health medicament delivery systems shown
and described herein, such as the connected health medicament delivery systems 5800, 6800, and

7800 described herein.

[1151] The electronic circuit system housing 5170 includes connection protrusions, ribs, and

tabs (defining connection apertures) that are configured to be disposed within or otherwise

44



WO 2020/018433 PCT/US2019/041823

matingly engage the connection portions of the housing 5100. In this manner, the electronic circuit
system 5900 can be coupled to the housing 5110 within an electronic circuit system cavity. In
other embodiments, the electronic circuit system 5900 can be coupled to the housing 5100 by other
suitable means such as an adhesive, a clip and/or the like. Although shown as being coupled to
the housing 5100, in other embodiments, an electronic circuit system can be coupled to the cover
5200, and can thus be removably coupled to the housing 5100 and/or the medicament delivery
device 5000.

[1152] The printed circuit board 5922 of the electronic circuit system 5900 is coupled to the
electronic circuit system housing 5170 and includes the necessary structure (e.g., substrates, vias,
connectors, etc.) to interconnect the components of the electronic circuit system 5900. For
example, the circuit board 5922 includes a first connector / adapter 5923 that, along with the battery
wires 5924, electrically couples the battery assembly 5960 to the printed circuit board 5922 and
the processor (and the remainder of the electronic circuit system 5900) to power the system. The
circuit board also includes a second connector / adapter 5925 that, along with the speaker wires
5926, electrically couples the speaker 5956 to printed circuit board 5922. The use of mating
connectors can provide assembly benefits. The printed circuit board 5922 is populated with the
components described herein, such as resistors, capacitors, inductors, switches, microcontrollers,
and/or microprocessors. The printed circuit board 5922 (and the components thereon) can be
similar to those shown and described in U.S. Patent No. 10,332,623, entitled “Medicament
Delivery Devices with Wireless Connectivity and Event Detection,” filed January 16, 2018, which

is incorporated herein by reference in its entirety.

[1153] The electronic circuit system 5900 includes a Bluetooth® low energy (BLE) processor
(not shown) that can be similar to the processor 5980 shown and described in U.S. Patent No.
10,332,623, entitled “Medicament Delivery Devices with Wireless Connectivity and Event
Detection,” filed January 16, 2018, which is incorporated herein by reference in its entirety. The
processor, and any of the processors described herein, can be any suitable processor for performing
the methods described herein. In some embodiments, processor can be configured to run and/or
execute application modules, processes and/or functions associated with such a medicament
delivery system 5800. For example, the processor can be configured to run and/or execute any or

all of the computer-implemented modules described herein. Such modules include, for example,
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the communication module 1981, described above, a power management module (e.g., the power
management module 7987), a use (or event detection) module (e.g., the event detection module
7982), an expiration / reordering module (e.g., the notification module 7988, a motion module,
(e.g., the motion module 7983), a predictive module (e.g., the predictive module 7986), and/or the

leash module (e.g., the leash module 1983), and perform the methods associated therewith.

[1154] The processor can be configured to retrieve data from and/or write data to memory (not
shown). The memory can be similar to the memory 7999 described herein or the memory 5989
shown and described in U.S. Patent No. 10,332,623, entitled “Medicament Delivery Devices with
Wireless Connectivity and Event Detection,” filed January 16, 2018, which is incorporated herein
by reference in its entirety. As described herein, in some embodiments, the processor 5980 can
cooperatively function with a radio and/or execute instructions from code to provide signals to
communicatively couple the electronic circuit system 5900 to the computing device 5801 (e.g., via
wireless communication) and/or any other computing entity via a network (similar to the network
7805 shown herein). In some embodiments, the processor can cooperatively function with an
audio driver to produce signals that are converted by the audible output device 5656 into
instructions. In some embodiments, the processor in the electronic circuit system 5900 is a
Bluetooth® low energy (BLE) processor, such as The Texas Instruments® CC2540 series of
processors, the Broadcom® BCM43341 processor, and/or any other processor suitable or
configured specifically to execute the Bluetooth® v4.0 low energy stack. In other embodiments,
the processor is a Bluetooth®™ low energy (BLE) processor, such as DA 14581 processor, produced
by Dialog Semiconductor. In yet other embodiments, the electronic circuit system 5900 can
include a Bluetooth® low energy (BLE) processor, such any of the processors or chipsets produced
by Cambridge Silicon Radio Limited (CSR Ltd), including those in the CSR101x Product family.
In yet other embodiments, the processor can include any of the Bluetooth® low energy (BLE)
system on chip (SoC) produced by Nordic Semiconductor, including the nRF52840, the
nRF52832, the nRF52810 chips.

[1155] The electronic circuit system includes a radio and/or a network interface device (not
shown) configured to operatively connect the electronic circuit system 5900 to a remote device
(not shown, but which can be similar to the computing device 7801 or the remote device 5801

shown herein) and/or a communications network (not shown, but which can be a short-range
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network or the network 7805 shown herein). In some embodiments, the electronic circuit system
5900 can be configured to establish a short-range radio link with a remote computing device (e.g.,
a user’s smart phone, a user’s fitness tracking device, or any other remote device, such as the
device 5801 or the device 7801 shown herein). For example, the electronic circuit system 5900
can be paired to a remote computing device via the Bluetooth® wireless protocol. Similarly stated,
the electronic circuit system 5900 can include a processor and/or radio configured to be paired to
a remote computing device (not shown) via a wireless protocol that facilitates the transmission of
signals within a range of approximately 100 meters or less (i.e., a Class 3 radio) and/or having a
frequency within the range of 2400 MHz and 2480 MHz. In this manner, the electronic circuit
system 5900 can send information to and/or receive information from the remote device. The
remote device can be similar to the device 7801, 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 5900. In some embodiments,
for example, the electronic circuit system 5900 can download information associated with a
medical injector 5000, such as an expiration date, a recall notice, updated use instructions, or the
like. Similarly, in some embodiments, the electronic circuit system 5900 can upload compliance

information associated with the use of the medical injector 5000 via the network interface device.

[1156] The battery assembly 5960 of the electronic circuit system 5900 includes a housing
5940, a first battery 5961, and a second battery 5965. The battery assembly 5960 also includes a
first clip 5910 and a second clip 5905 that are collectively configured to maintain the battery
assembly in connection with (and electrically coupled to) the printed circuit board 5922 and the
remainder of the electronic circuit system 5900. The housing 5940 contains the first battery 5961
and the second battery 5965 and securely couples the batteries to the electronics housing 5170
and/or the printed circuit board 5922. The housing 5940 includes one or more mounting
protrusions 5942 (or surfaces) and a connector 5941. The mounting protrusions 5942 or surfaces
facilitate mounting the housing 5940 to the electronics housing 5170 and/or the printed circuit
board 5922. As shown in FIG. 41, the connector 5941 defines an internal volume 5943, a keyway
5944, and a terminal slot 5945. The keyway 5944 matingly receives a portion of a connector 5927

at the end of the battery wires 5924. In some embodiments, the connector 5927 can be locked
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within the keyway 5944 and/or the internal volume 5943, for example, to prevent the battery wires

5924 from inadvertently disconnecting from the connector 5941.

[1157] The volume 5943 is a space within which the first terminal 5911 of the first clip 5910
(i.e., the positive terminal) and the second terminal 5901 of the second clip 5905 (i.e., the negative
terminal) are contained. Specifically, a portion of the first clip 5910 is disposed through the
terminal slot 5945 so that the first terminal 5911 can extend into the volume 5943. The first
terminal 5911 and the second terminal 5901 are within the connector 5941 in a manner that allows
some movement of the terminals. Specifically, in some embodiments, the first terminal 5911 is
not overmolded or otherwise maintained at a fixed position within the volume 5943, but rather and
float. For example, the first terminal 5911 can flex slightly via the cantilevered portion 5912 to
move within the connector volume 5943. This arrangement allows for ease of manufacturing and
a reliable connection that accommodates part-to-part variability. For example, in some
embodiments, this arrangement can result in the first terminal 5911 and/or the second terminal
5901 to be self-aligning with the mating connector 5927. In some embodiments, the second
terminal 5901 is also not overmolded or otherwise maintained at a fixed position within the volume
5943. In other embodiments, however, the second terminal 5901 is maintained at a fixed position
within the volume 5943 (e.g., by overmolding, potting, or the like). The terminal slot 5945 can be
any size and/or shape to accommodate the first terminal 5911. In some embodiments, however,
the connector 5941 need not define a terminal slot 5945 and the first terminal 5911 can be disposed

within the connector volume 5943 by any other suitable pathway.

[1158] As shown in FIGS. 39 and 40, the first clip 5910 wraps about a portion of the battery
housing 5940, and includes a first contact portion 5917 and a second contact portion 5918. The
first contact portion 5917 engages the outer portion (also referred to as an outer surface or a top
surface) of the battery housing 5940. The second contact portion 5918 is maintained in contact
with a bottom surface (i.e., the positive terminal) of the first battery 5961. The first clip 5910 can
be constructed in a manner to produce an interference or “resilient” fit about the battery housing
5940. Specifically, the first clip 5910 is “u-shaped” with the first contact portion 5917 opposing
the second contact portion 5918. Prior to installation about the battery housing 5940, the first clip
5910 is configured such that the distance between the first contact portion 5917 and the second
contact portion 5918 is less than the distance between the outer portion of the battery housing 5940
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and the bottom surface of the first battery 5961. In this manner, when the first clip 5910 is
assembled about the battery housing 5940 and the batteries, the first clip 5910 is deformed to
produce an interference fit to securely couple the first clip 5910 in place. This arrangement also
securely retains the batteries within the battery housing 5940. Thus, the battery assembly 5960
can be assembled prior to being coupled to the to the electronics housing 5170 and/or the printed
circuit board 5922. The battery housing 5940 is constructed from an electrically isolated material,
which prevents the first contact portion 5917 of the first clip from being electrically coupled to the
top surface (i.e., the negative terminal) of the second battery 5965, thereby preventing a short-
circuit connection. The first clip 5910 includes a cantilevered portion 5912, the end portion of
which includes a first terminal 5911. As shown in FIG. 41, the cantilevered portion 5912 extends
through the terminal slot 5945. As described herein, the first terminal 5911 is electrically coupled
to the first connector 5923 of the printed circuit board via the battery wires 5924 and the connector

5927.

[1159] The second clip 5905 is within the battery housing 5940 and includes a contact portion
5902 that is maintained in contact with a top surface (i.e., the negative terminal) of the second
battery 5965. The second clip 5905 includes a second terminal 5901 that is also electrically
coupled to the first connector 5923 of the printed circuit board via the battery wires 5924 and the

connector 5927.

[1160] Although the first battery 5961 and the second battery 5965 are maintained in
connection with the printed circuit board 5922 when the device 5000 is in use (to allow for
operation of the wireless communications features), before being placed in use, a battery isolation
tab 5969 is placed between the second battery 5965 and the second clip 5905 (see FIG. 38). The
battery isolation tab 5969 electrically isolates the batteries from the remainder of the electronic
circuit system 5900 to prevent current draw, thereby extending the life of the electronic circuit
system 5900. This arrangement allows the electronic circuit system 5900 to be manufactured and

stored for periods of time before beginning the current draw.

[1161] The battery assembly 5960 can include any suitable number and type of batteries. The
batteries can be, for example CR1632 batteries. Although the battery assembly 5960 is shown as

including two batteries, in some embodiments, the battery assembly 5960 can include a single
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battery. In other embodiments, the battery assembly 5960 can include three, four, or more

batteries.

[1162] The electronic circuit system 5900 includes a series of sensors that provide feedback to
(and/or produce a signal received by) the processor 5980, thus allowing the processor to produce
electronic outputs based on the state of the medicament delivery device 5000. In particular, the
electronic circuit system 5900 includes a first (or safety) switch 5972, a second (or actuation)
switch 5973, and a third (or cover) switch 5974. In addition to the switches, the electronic circuit
system 5900 also includes an accelerometer (not shown, but which can be similar to the
accelerometer 5971 described in U.S. Patent No. 10,332,623, entitled “Medicament Delivery
Devices with Wireless Connectivity and Event Detection,” filed January 16, 2018, which is
incorporated herein by reference in its entirety). The accelerometer can be any suitable
accelerometer, and can provide input to the processor 5980 regarding the movement and/or
vibration of the medicament delivery device 5000. Based on the movement / vibration input the
processor 5980 can execute any of the modules and/or execute any of the methods described
herein, such as for example, the “carry day” methods described herein. In this manner, the
electronic circuit system 5900 can produce a signal (audible, wireless, visual, or the like) that

confirms the movement or carrying of the device 5000.

[1163] As described above, in contrast to the electronic circuit system 4900, the electronic
circuit system 5900 is not isolated from the battery assembly 5960 when the cover 5200 is disposed
about the housing 5100. Rather, power is continuously supplied to the processor 5980. When the
cover 5200 is removed, a switch protrusion actuates the cover switch 5974 to actuate the electronic
circuit system 5900. Upon actuation of the cover switch 5974, the processor and/or any of the
modules described herein can produce any of the electronic outputs described herein (e.g., audible,
visual, wireless, or the like), can change the communication mode of the radio, and/or otherwise
interact with a connected health medicament delivery system (e.g., the system 5800 or any of the
other connected health system described herein). For example, in some embodiments, upon
removal of the cover 5200, the electronic circuit system 5900 can exit a “low power” mode and
increase the speed of communication with any surrounding computing devices (e.g., a mobile
phone). In other embodiments, upon removal of the cover 5200, the electronic circuit system 5900

can activate and/or increase the sample rate for any of the sensors (e.g., the accelerometer) to
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improve the likelihood of receiving data associated with an injection event. Similarly stated, in
some embodiments, the removal of the cover 5200 (i.e., the signal produced by the cover switch
5974) causes other portions and/or modules of the electronic circuit system 5900 to exit a dormant

or “sleep” mode.

[1164] The first (or safety) switch 5972 is actuated when the safety lock 5700 is moved from
a first position to a second position (see e.g., the arrow JJ in FIG. 36). Specifically, when the safety
lock 5700 is removed, a protrusion 5745 of the safety lock 4700 engages and/or actuates the first
switch 5972. Upon actuation of the safety switch 5972, the processor 5980 and/or any of the
modules described herein can produce any of the electronic outputs described herein (e.g., audible,
visual, wireless, or the like), can change the communication mode of the radio, and/or otherwise
interact with a connected health medicament delivery system. For example, in some embodiments,
upon removal of the safety lock 5700, the electronic circuit system 5900 can increase the
broadcasting interval to improve the likelihood of pairing with any surrounding computing devices

(e.g., a mobile phone).

[1165] The second (or actuation) switch 5973 is actuated when the base 5300 is moved from
its first position to its second position. Specifically, the proximal movement of the actuator 5300
causes a protrusion (not shown) of the base to engage and/or actuate the second switch 5973. Upon
actuation of the actuation switch 5973, the processor 5980 and/or any of the modules described
herein can produce any of the electronic outputs described herein (e.g., audible, visual, wireless,
or the like), can change the communication mode of the radio, and/or otherwise interact with a
connected health medicament delivery system (e.g., the system 5800). For example, in some
embodiments, upon movement of the base (or actuator) 5300, the electronic circuit system 5900
can increase the speed of communication with any surrounding computing devices (e.g., a mobile
phone), can send a signal confirming actuation of the device 5000, or the like. In other
embodiments, upon movement of the base 5300, the electronic circuit system 5900 can activate a
use module (also referred to as an event detection module, see e.g., the event detection or “use”
module 7982). As described herein, the use module 7982 is configured to multiple signals (from
at least two different sensors of the electronic circuit system 5900) to verify than an actual injection

even occurred and produce a notification associated with the actual injection.
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[1166] The audio output device 5956 of the electronic circuit system 5900 is configured to
output audible sound to a user in response to a use of the medical injector 5000. In some
embodiments, the audible output device 5956 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 instructions can be an audible beep, a series of tones and/or or the like.

[1167] The light emitting diodes (LEDs) 5958 can be similar to the LEDs shown and described
herein, and can produce visual outputs in response to a use of the medicament delivery device

5000.

[1168] In addition to the switches, the electronic circuit system 5900 also includes a
temperature sensor and an accelerometer. The temperature sensor can be any suitable temperature
sensing device, and can provide input to the processor regarding the current temperature of the
medicament delivery device 5000, the temperature history of the device or the like. The
accelerometer can be any suitable accelerometer, and can provide input to the processor regarding
the movement and/or vibration of the medicament delivery device 5000. For example, in some
embodiments, the accelerometer can be a three-axis accelerometer that provides movement and/or
vibration information along each of the three axes of the device 5000. In this manner, the
accelerometer data can be used to detect changes in orientation, etc. Based on the movement /
vibration input the processor can execute any of the modules and/or execute any of the methods
described herein, such as for example, the motion (or leash) module to implement “soft leashing”
or “carry detection” methods as described herein or the “event detection” methods described
herein. In this manner, the electronic circuit system 5900 can produce a signal (audible, wireless,

visual, or the like) that confirms the actual actuation of the device.

[1169] Although the series of sensors described herein includes switches, a temperature sensor,
and an accelerometer, in other embodiments, the electronic circuit system 5900 (and any of the
electronic circuit systems described herein) can include any suitable sensor. Specifically, any of
the sensors described herein can be any suitable electronic device that receives a physical input
(e.g., achange in position, temperature, or pressure) and produces an electronic output in response.

For example, although one of the sensors described above is an actuation switch 5973, in other
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embodiments, the movement of the base 5300 can be measured by any other suitable sensor, such

as, for example, a linear position sensor (e.g., an LVDT or the like).

[1170] Moreover, in some embodiments power management techniques, such as time
multiplexing can be executed by the processor (or any of the processors described herein). Such
power management methods can be performed, for example, by a power management module (see,
e.g., the power management module 7987). For example, the processor 5980 can be operable to
manage power draw such that high-draw and/or processor intensive operations, such as voice
processing and operating the radio are not executed simultaneously. For example, in some
embodiments, a method can include delaying and/or extending a communication interval during a
time period when operations involving a recorded speech output via the speaker 5956 and/or a
light output device 5958 are performed. In other embodiments, a method can include changing a
communication mode during a time period when operations involving a recorded speech output
via the speaker 5956 and/or a light output device (not shown) are performed. For example, in
some embodiments, a method can include transitioning the device to a sniff or park mode upon

activation of the device to conserve power draw from the instruction features of the device.

[1171] In yet other embodiments, the processor 5980 and/or the power management module
can disable wireless communications when the power level of the battery assembly 5960 drops

below a threshold value, as described herein.

[1172] In some embodiments, the medicament delivery device 5000 and any of the devices or
drug products described herein can be included as a part of a connected health medicament delivery
system. For example, FIG. 42 is a schematic illustration of a connected health medicament
delivery system (also referred to as a connected health system) 5800, according to an embodiment.
The connected health medicament delivery system 5800 includes at least one medicament delivery
device 5000 (or any other medicament delivery device of the types described herein), an external
(or remote) computing device 5801, a remote (or call center) interface 5804, a remote (or payer /
provider) interface 5803, a service platform 5870, and a database platform 5880. The components,
modules, and/or functions described in connection with the connected health system 5800 can be
included within any of the connected health systems described herein. For example, any of the

connected health systems described herein (such as the connected health systems 6800, and 7800)
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can include the payer / provider interface 5803, the database platform 5880 and/or the service
platform 5870. Moreover, although the connected health system 5800 is shown and described as
including at least one medicament delivery device 5000, in other embodiments, the connected
health system 5800 (and any of the connected health systems described herein) can include any of
the medicament delivery devices (or drug products) shown and described herein. Similarly, the
connected health system 5800 (and any of the connected health systems described herein) can
include any of the remote computing devices described herein, such as, for example, the remote

computing devices 7801, 7802 described below.

[1173] The connected health system 5800 and any components therein (including any of the
functional modules) can perform any of the methods described herein, including methods related
to “leashing” the device 5000 to the user, tracking whether the user is consistently carrying the
device 5000, power management methods, and/or event detection methods. For example, although
certain methods are described as being performed by a processor of the external computing device
5801 (or the remote device 7801), in some embodiments, such methods can be performed by a
processor of the medicament delivery device 5000 (or the device 7000), a processor within the
service platform 5870 (or the service platform 7870; i.e., “in the cloud”), or in any combination of
the processors in the remote computing device, the medicament delivery device, and the service

platform.

[1174] As described herein, the external (or remote) computing device 5801 (e.g., either the
user’s mobile computing device or the patient’s mobile computing device) can be configured to
transmit and/or receive a signal (indicated by the arrow “Bluetooth LE” in FIG. 42) to and/or from
the medicament delivery device 5000. The signal can be transmitted and/or received by any of the
methods described herein. For example, in some embodiments, the signal is received after the
computing device 5801 is used to scan a label, tag or other machine-readable code on (or associated
with) the medicament delivery device 5000. For example, as described below, in some
embodiments, the computing device 5801 can be used to photograph a container or packaging
within which the medicament delivery device 5000 is stored. In this manner, a signal is received
(via the photograph) that provides information related to the specific medicament delivery device
(e.g., the serial number, the manufacturing lot number, etc.). In some embodiments, the signal

(and/or information) can be received from the photograph by an optical character recognition
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(OCR) algorithm. In other embodiments, the signal can be received automatically (e.g., without
the need to scan a code). For example, in some embodiments, the electronic circuit system 5900
of the medicament delivery device 5000 can transmit a signal to the computing device 5801 in
response to the manipulation of the medicament delivery device 5000 (removal of the cover 5200,
removal of the safety lock 5700, movement of the base 5300). Specifically, the radio and/or
wireless communication module of the electronic circuit system 5900 produces a wireless signal
in response to actuation of the switches therein (e.g., switches 5972, 5973, and 5974). Upon
receiving the signal, the computing device 5801 can then transmit visual and/or audible
instructions for using the medicament delivery device 5000. The computing device 5801 can
produce the audible and visual instructions according to any of the methods described herein.
Specifically, the computing device 5801 (and any of the remote computing devices described
herein) can include any of the modules described herein, including, for example, the network
module 7814, the notification module 7817, and/or the event detection module 7812 described
below. In this manner, the computing device 5801 can produce notifications using sounds and/or
any of the graphical user interface elements, as described herein. Moreover, as described below
with reference to the user interface 7820, the computing device 5801 can also receive input (e.g.,
via a touchscreen, a microphone or the like). This input can be used to send additional instructions
and/or signals (to the service platform 5870, the medicament delivery device 5000, or other devices
within the system). This arrangement allows the computing and/or communication resources of
the communication device to be used to enhance the instructions, locating capabilities and/or the

like of the systems described herein.

[1175] The external (or remote) computing device 5801 can also be operable to display e.g.,
via a visual output device, or emit, e.g, via an audible output device, information and/or
instructions regarding the patient’s medical history and/or the administration of medicament using
the medicament delivery device 5000. For example, in some embodiments, the computing device
5801 (and any of the remote computing devices described herein) can include an on-boarding
module (e.g., the on-boarding module 7819) through which the patient can “opt in” to allow
sharing of medical history, patient-specific data, and the like.

[1176] The external (or remote) computing device 5801 can also automatically contact

emergency personnel and/or prompt the patient and/or the user to contact emergency personnel.
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For example, in some embodiments, the external (or remote) computing device 5801 can execute
an application (of the types described herein) that can unlock and/or otherwise configure the cell
phone to be used by the patient and/or the user to facilitate the methods of the connected health
medicament delivery system 5800. In some embodiments, the external (or remote) computing
device 5801 can automatically display a prompt and/or instruction (see, e.g., the graphical user
interface elements described herein) upon detecting a specified condition (e.g., a delivery event,
as detected by an event detection module). Thus, in those embodiments in which the external (or
remote) computing device 5801 is a cell phone, the cell phone can be configured to be useable
and/or provide information to the user in the event of a medical emergency without requiring a
password or unlock sequence. For example, in some embodiments, the touch screen of the cell
phone can display a button in response to the detection of a specified condition that prompts a user
(e.g., a third party) to enter the application. In other embodiments, the cell phone can display a
message prompting the user to “swipe,” scan or read a particular code thereby unlocking the cell
phone for subsequent use as described herein. For example, in some embodiments, the user can
be prompted to swipe, scan or read an identification card, another device, a medicament container
or the like. For example, in some embodiments, the user can be prompted to take a photograph of
an identification card, and information can be from the photograph by an optical character

recognition (OCR) algorithm.

[1177] In some embodiments, the computing device 5801 can be equipped with a global
positioning sensor and can be configured to automatically transmit location information to
emergency personnel when use of the device 5000 is detected (e.g., by the use module, as described
herein). For example, the computing device 5801 can run one or more application modules (e.g.,
executed by a processor of the device 5801) that can, upon detection of a medicament delivery
event, access the location information of the computing device 5801 and send this information
directly to the software platform of the emergency service provider. Such additional information
can be displayed along with the traditional network information associated with the computing
device 5801 that is provided during a traditional emergency call (e.g., an approximate location).
By automatically providing more exact location information — and specifically location
information that is commensurate in time with the detected delivery event — the connected health

system 5800 can improve response times and outcomes.
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[1178] In some embodiments, the computing device 5801 can be used to transmit a signal to
the medicament delivery device 5000. For example, in some embodiments, the computing device
5801 can transmit a short-range wireless signal to establish and/or maintain a communication link
with the medicament delivery device 5000. For example, the computing device 5801 and the
electronic circuit system 5900 can be paired via the Bluetooth® wireless protocol. Similarly
stated, the computing device 5801 and the electronic circuit system 5900 can be paired via a
wireless protocol that facilitates the transmission of signals within a range of approximately 100
meters or less (i.e., a Class 3 radio) and/or having a frequency within the range of 2400 MHz and

2480 MHz.

[1179] Although the external communication (or computing) device 5801 is described
primarily as being a mobile phone, in other embodiments, the external computing device 5801 can
be any suitable device configured to communicate with the electronic circuit system 5900 and/or
the medicament delivery device. For example, in some embodiments, the external computing
device 5801 (or any of the computing / communication devices that receive signals from the
medicament delivery device 5000) can be any suitable monitoring device or locator, such as the
monitoring device 150 shown and described in U.S. Patent Publication No. 2014/0243749, entitled
“Devices, Systems and Methods for Interacting with Medicament Delivery Systems” filed on
December 27, 2013, the disclosure of which is incorporated herein by reference in its entirety. For
example, in some embodiments, the external computing device 5801 can be a bracelet, a necklace,
a keychain fob, a watch, a ring, an adhesive patch, or other personal electronic device, and/or any
other suitable object. The external computing device 5801 can be a piece of jewelry and/or
integrated into a piece of jewelry, such as a necklace or bracelet. The external computing device
5801 can be a fitness tracker and can incorporate the motion sensing capabilities of the fitness
tracker to ensure compliance and the desired level of “carrying” of the medicament delivery device
5000. In some embodiments, however, the external computing device 5801 can be inconspicuous,
so as to not draw attention to the user. For example, in some embodiments, the external computing
device 5801 can be similar to and/or incorporated within an article that is inconspicuous. For
example, in some embodiments, the external computing device 5801 can be located on an inner
layer of clothing, incorporated or manufactured as a part of the clothing, incorporated into a
common accessory, fabricated to resemble a standard key fob, or the like. Such devices can, for

example, retain the data and/or information transmitted by the medicament delivery device 5000
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until such time as the user is within range of a mobile phone or other more sophisticated computing

device.

[1180] In some embodiments, the external computing device 5801 (or any of the computing /
communication devices that receive signals from the medicament delivery device 5000) can be a
docking station (e.g., within the user’s home). The docket station can also function to be physically
coupled to the medicament delivery device 5000, for example, to recharge the device. In some
embodiments, the external computing device 5801 (or any of the computing / communication
devices that receive signals from the medicament delivery device 5000) can be a network hub for

a community of users, a link to the network (or cloud), or any other suitable communication device.

[1181] Although the connected health system 5800 is shown as including only one remote
computing device 5801, in other embodiments, the connected health system 5800 (and any of the
connected health systems described herein) can include any number of remote computing devices
5801. For example, in some embodiments, the connected health system 5800 includes a first
remote computing device 5801 that belongs to the patient and that can be wirelessly coupled to the
medicament delivery device(s) 5000 via a short-range protocol, as shown in FIG. 42. The
connected health system 5800 can include a second remote computing device (not shown) that
belongs to an emergency contact associated with the patient (e.g., the patient’s parent), and/or a
third remote computing device (not shown) that belongs to a caregiver associated with the patient
(e.g., a school nurse, a doctor, or the like). Such additional devices can either establish and/or
maintain a communication link with the medicament delivery device 5000 (similar to the first
device 5801 described above) or receive information associated with the medicament delivery
device 5000 via the service platform 5870, which can be communicatively coupled to any of the

remote computing devices or interfaces by a network (e.g., the network 1805 described herein).

[1182] In addition to the remote computing device 5801, the connected health system 5800
also includes the remote (or call center) interface 5804. The call center interface 5804 can be any
suitable computer-implemented interface and/or computing entity, such as a server or personal
computer, that transmits and/or receives information to and/or from the service platform 5870.
The call center interface 5804 can include any suitable hardware and/or software modules. The

call center interface 5804 can be communicatively coupled to the service platform 5870 and/or a
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customer relationship management (CRM) module 5872 within the service platform 5870 by a

network (e.g., the network 1805 described herein).

[1183] The connected health system 5800 also includes the remote (or payer / provider)
interface 5803. The payer / provider interface 5803 can be any suitable computer-implemented
interface and/or computing entity, such as a server or personal computer, that transmits and/or
receives information to and/or from the service platform 5870. The payer / provider interface 5803
can include any suitable hardware and/or software modules. For example, in some embodiments,
the payer / provider interface 5803 can include one or more analytics modules configured to
receive and/or process data stored by the payer (e.g., an insurance company) that is specific to the
patient. The payer / provider interface 5803 can be communicatively coupled to the service
platform 5870 and/or an analytics system 5873 within the service platform 5870 by a network
(e.g., the network 7805 described herein).

[1184] The service platform 5870 can be any suitable computer-implemented interface and/or
computing entity, such as a server or personal computer, that is configured to communicate with
the remote computing device(s) 5801, the call center interface 5804, the payer / provider interface
5803, the manufacturing system 5890, and/or any other portions of the connected health system
5800. More specifically, the service platform 5870 can receive information from devices within
the connected health system 5800, manipulate the information, and produce information to any of
the devices within the connected health system 5800. For example, in some embodiments,
expiration information associated with the medicament delivery 5000 can be transmitted from the
device 5000 to the patient’s remote computing device 5801. The remote computing device 5801
can transmit the expiration information (e.g., via a network similar to the network 1805) to the
service platform 5870. Based on the expiration information, the service platform 5870 (e.g., the
operation subsystem 5871) can transmit notifications back to the patient’s remote computing
device 5801 to warn the user of an upcoming expiration date. In other embodiments, the service
platform 5870 can receive motion profile information associated with each of the medicament
delivery device 5000 and the remote computing device 5801 and process the information (e.g., in
a compliance module) to determine whether the user has been carrying the medicament delivery
device. In this manner, the service platform 5870 can control and/or manage certain notifications

and/or features. Similarly stated, in this manner the service platform 5870 can function as the
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“back end” for the connected health system 5800. As shown, the service platform 5870 can be

coupled to and/or access a database system 5880.

[1185] FIG. 43 is a schematic illustration of a connected health medicament delivery system
6800, according to an embodiment. The connected health medicament delivery system 6800
includes at least one medicament delivery device (e.g., any medicament delivery device of the
types described herein), at least one external (or remote) computing device (e.g., similar to the
remote computing device 5801), and a series of interfaces. The remote computing devices and
interfaces are coupled via a network (e.g., the network 7805) to a service platform and database
system. The connected health system 6800 is similar to the connected health system 5800

described above, and is therefore not described in detail.

[1186] FIG. 44 is a schematic illustration of a medicament delivery system 7800 (also referred
to herein simply as “the system 7800 or “the connected health system 78007) according to an
embodiment. The system 7800 includes a medicament delivery device 7000, an electronic circuit
system 7900, a first remote computing device 7801, one or more second remote computing devices
7802, and a service platform 7870. Although not shown in FIG. 44, the service platform 7870.
The components, modules, and/or functions described in connection with the connected health
system 7800 can be included within any of the connected health systems described herein.
Similarly, the components, modules and/or functions described in the other connected health
systems described herein can be included in the connected health system 7800. For example,
although not shown, the connected health system 7800 can include the payer / provider interface
5803 and the database platform 5880. Moreover, although the connected health system 7800 is
shown and described as including two medicament delivery devices 7000 and 7000, in other
embodiments, the connected health system 7800 (and any of the connected health systems
described herein) can include any number of any of the medicament delivery devices (or drug
products) shown and described herein. Similarly, the connected health system 5800 (and any of
the connected health systems described herein) can include any number and any type of the remote
computing devices described herein, such as, for example, the remote computing devices 5801,
5802 described below. The connected health system 7800 and any components therein (including

any of the functional modules) can perform any of the methods described herein, including
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methods related to the soft leash (or motion detection) feature, the event (use) detection feature,

and/or the computer application interface features described herein.

[1187] The service platform 7870 can be any suitable computer-implemented interface and/or
computing entity, such as a server or personal computer, that is configured to communicate via the
network 7805 with the remote computing device 7801, the remote computing devices 7802, and/or
any other portions of the connected health system 7800 (e.g., a call center interface, a payer /
provider interface, or the like). More specifically, the service platform 7870 can receive
information from devices within the connected health system 7800, manipulate the information,
and produce information to any of the devices within the connected health system 7800. For
example, in some embodiments, expiration information associated with the medicament delivery
7000 can be transmitted from the device 7000 to the patient’s remote computing device 7801. The
remote computing device 7801 can transmit the expiration information (e.g., via the network 7805)
to the service platform 7870. Based on the expiration information, the service platform 7870 can
transmit notifications back to the patient’s remote computing device 7801 and/or the remote
computing devices 7802 (e.g., the parent’s devices, an emergency contact’s device, etc.) to warn
the user of an upcoming expiration date. In this manner, the service platform 7870 can control
and/or manage certain notifications and/or features. Similarly stated, in this manner the service

platform 7870 can function as the “back end” for the connected health system 7800.

[1188] Although certain methods are described as being performed by a processor 7810 of the
external computing device 7801 or the processor 7980 of the medicament delivery device 7900, in
some embodiments, such methods can be performed by a processor of the service platform 7870
(i.e., “in the cloud”), or in any combination of the processors in the remote computing device, the
medicament delivery device, and the service platform. Similarly stated, any of the modules
described as be included within the electronic circuit system 7900 and/or the computing device
7801 can be included within the service platform 7870. For example, in some embodiments, the
service platform 7870 can receive motion profile information associated with each of the
medicament delivery device 7000 and the remote computing device 7801 and process the
information (e.g., in a compliance module) to determine whether the user has been carrying the

medicament delivery device 7000.
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[1189] The network 7805 can be a piconet, the Internet, an intranet, a local area network
(LAN), a wide area network (WAN), a virtual network, a telecommunications network, any other
suitable communication system and/or combination of such networks. The network 7805 can be
implemented as a wired and/or wireless network. Although FIG. 44 shows the medicament
delivery device 7000 and the medicament delivery device 7000° being coupled to the network
7805 via the computing device 7801, in other embodiments, the medicament delivery device 7000
and the medicament delivery device 7000” can be coupled to (or connected with) the network via
any suitable mechanism and/or by any protocol. For example, in some embodiments, the
medicament delivery device 7000 and the medicament delivery device 7000° can be in direct
communication with the network 7805, the remote devices 7802 and/or the service platform 7870
via the LTE Direct protocol or any other suitable protocol (e.g., the SG mobile wireless standard

based on the IEEE 802.11ac standard for broadband technology).

[1190] The medicament delivery device 7000 can be any of the medicament delivery devices
described herein. In some embodiments, the connected health system 7800 can include multiple
of the same medicament delivery device or multiple different medicament delivery devices (e.g.,
an epinephrine auto-injector, a rescue inhaler for asthma, a naloxone delivery device, or the like).
The medicament delivery device 7000 can be an auto-injector similar to the auto-injector 4000
described below with reference to FIGS. 3-34 or the medicament delivery device 5000 described
below with reference to FIGS. 35-41. In other embodiments, the medicament delivery device 7000
can be a pen injector (e.g., see FIGS. 1A-1C), a syringe, a nasal delivery device (such a nasal spray
device), an inhaler (e.g., see FIG. 2), a device for delivering drugs to the buccal cavity, a body-
worn drug delivery device, etc. In yet other embodiments, the device 7000 can be a simulated
medicament delivery device (i.e., a device that is devoid of a medicament and/or that can simulate

the use of a corresponding actual medicament delivery device).

[1191] The medicament delivery device includes or is attached to an electronic circuit system
7900. For example, in some embodiments, the electronic circuit system 7900 can be coupled to
and/or within a housing, cover, case, and/or any other portion of the medicament delivery device.
In other embodiments, the electronic circuit system 7900 can be integrated within the medicament
delivery device 7000. For example, the electronic circuit system 7900 can be integrated within

the auto-injector 4000 or the auto-injector 5000 (e.g., by being coupled to the housing 4170 and/or
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included within the housing 5100). The electronic circuit system 7900 includes a processor 7980,
a memory 7999, one or more sensors (collectively identified as a sensor 7970), and a radio 7951.
The electronic circuit system 7900 also includes a communication module 7981, a use (or history)
module 7982, a leash (or motion tracking) module 7983, a network module 7984, a compliance
module 7989, a predictive module 7986, a power management module 7987, and a notification
module 7988. Although shown as including each of these application modules, in other
embodiments, an electronic circuit system need not include all (or any) of these modules, and can
include any other modules described herein. For example, in some embodiments, an electronic
circuit system includes only a motion tracking module 7983, and is configured to perform the soft
leash methods associated therewith, and need not include the use module 7982 or the
communication module 7981. Alternatively, in other embodiments, an electronic circuit system
includes only the use module 7982 and the communication module 7983. In such embodiments,
the use module 7982 can detect a medicament delivery event and the communication module 7983
can produce a wireless signal associated with the actuation of the medicament delivery device

7000.

[1192] The processor 7980, and any of the processors described herein can be any suitable
processor for performing the methods described herein. In some embodiments, processor 7980
can be configured to run and/or execute application modules, processes and/or functions associated
with the medicament delivery system 7800. For example, the processor 7980 can be configured
to run and/or execute the communication module 7981, the use (also referred to as an event
detection) module 7982, the leash module 7983, and/or any of the other modules described herein,
and perform the methods associated therewith. The processor 7980 can be, for example, a Field
Programmable Gate Array (FPGA), an Application Specific Integrated Circuit (ASIC), a Digital
Signal Processor (DSP), and/or the like. The processor 7980 can be configured to retrieve data
from and/or write data to memory, e.g., the memory 7999. As described herein, in some
embodiments, the processor 7980 can cooperatively function with the radio 7951 and/or execute
instructions from code to provide signals to communicatively couple the electronic circuit system
7900 to the computing device 7801 (e.g., via wireless communication) and/or any other computing
entity via a network 7805. In some embodiments, the processor 7980 is a Bluetooth® low energy
(BLE) processor, such as The Texas Instruments® CC2540 series of processors, the Broadcom®

BCM43341 processor, and/or any other processor suitable or configured specifically to execute
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the Bluetooth® v4.0 low energy stack. In other embodiments, the processor 7980 is a Bluetooth®
low energy (BLE) processor, such as DA14581 processor, produced by Dialog Semiconductor. In
other embodiments, the processor 7980 can include any of the processors or chipsets produced by
Cambridge Silicon Radio Limited (CSR Ltd), including those in the CSR101x Product family. In
yet other embodiments, the processor 7980 can include any of the Bluetooth® low energy (BLE)
system on chip (SoC) produced by Nordic Semiconductor, including the nRF52840, the
nRF52832, the nRF52810 chips.

[1193] In some embodiments, the processor 7980 (via the communication module 7981) can
be operable to facilitate any suitable communication mode with the computing device 7801 and/or
any other computing entity (e.g., by executing the communication module 7981). Such modes can
include, for example, an active mode, hold mode, sniff mode, and/or park mode in accordance
with the Bluetooth® wireless protocol. Moreover, the processor 7980 can also be operable to
engage in any suitable type of data transfer, such as asynchronous connection-less logical transport

(ACL), synchronous connection-oriented link (SCO), and/or any other suitable means.

[1194] The memory 7999 can be, for example, random access memory (RAM), memory
buffers, hard drives, databases, erasable programmable read only memory (EPROMs), electrically
erasable programmable read only memory (EEPROMs), read only memory (ROM), flash memory,
hard disks, floppy disks, cloud storage, and/or so forth. In some embodiments, the memory 7999
stores instructions to cause the processor 7980 to execute modules, processes and/or functions
associated with such medicament delivery system 7800 and/or the medicament delivery device
7000. For example, the memory 7999 can store instructions to cause the processor 7980 to execute
any of the application modules described herein, and perform the methods associated therewith.
In some embodiments, the memory 7999 stores information, such as one or more short-term or
long-term security keys received from and/or exchanged with the remote computing device 7801

as a part of the pairing and/or bonding process.

[1195] The sensor(s) 7970 included within the electronic circuit system 7900 can include any
number of switches, audible input sensors (e.g., a microphone), optical sensors, accelerometers,
temperature sensors, contact sensors, and/or any other suitable input device. In some

embodiments, the sensor(s) 7970 can include any of the sensors described above with reference to
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the electronic circuit system 4900 and/or the electronic circuit system 5900. For example, in some
embodiments, the sensor(s) 7970 can include a sensor operable to monitor and/or measure the
configuration and/or status of the medicament delivery device 7000. The sensor 7970 can be
operable to detect if the medicament delivery device 7000 is removed from a case (such as the
switch 5974 which detects removal of the outer cover 5200), if a safety lock is removed to “arm”
the medicament delivery device 7000 (e.g., such as the switch 5972), if the medicament delivery
device 7000 is actuated (i.e., to provide “delivery event” detection, such as that provided by the
switch 5973), whether a temperature of the medicament has exceeded a threshold value, and so
forth. For example, in some embodiments, the sensor 7970 can include a microphone operable to
detect (e.g., in conjunction with the processor 7980) a mechanical and/or electronic sound
associated with the actuation of the medicament delivery device, such as a characteristic hiss of a
compressed gas container being discharged and/or a sound emitted from a speaker of the
medicament delivery device 7000 (not shown). As yet another example, the sensor 7970 can
include an optical sensor operable to detect the configuration of a status window of the medicament
delivery device 7000, or the presence of light versus the absence of light (e.g., to detect whether
component is blocking a beam). For example, the sensor 7970 can be operable to detect when a
status window of the medicament delivery device 7000 turns color or opaque, which may be
associated with use of the medicament delivery device 7000. As yet another example, the sensor
7970 can include an accelerometer (such as the accelerometer described above with reference to
the device 5000) operable to detect a characteristic movement or vibration signature of the
medicament delivery device 7000 when the device is actuated. As described herein, in some
embodiments, the sensor 7970 can detect any of a position, a velocity, an acceleration, or an
orientation of the medicament delivery device 7000 over a time period (e.g., 24 hours, 3 days, or
the like). Based on the amount of motion, the leash or motion module 7983 (or compliance module
7989) can produce a motion profile that can be compared to a target motion profile unique to the

medicament delivery device 7000 to determine whether the device is being carried as intended.

[1196] The radio 7951 (also referred to as a receiver, transmitter and/or transceiver) can be
operable to send signals to, and/or receive radio signals, such as Bluetooth ®, ZigBee, Wi-Fi,
cellular telephone signals, etc. In some embodiments, such as embodiments where the processor
7980 is Bluetooth® processor, the radio 7951 can be integral with the processor 7980. In other

embodiments, the radio 7951 can include a processor distinct from the processor 7980. In some
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embodiments, the radio 7951 can be operable to communicatively couple (also referred to herein

2%

as “linking,” “pairing,” or “bonding”) the electronic circuit system 7900 to the computing device
7801 and/or any other computing entity via a network 7805. The radio 7951 can include or be
coupled to a ceramic chip antenna, a stamped antenna, a sintered antenna, a PCB conductive trace

antenna, and/or any other suitable antenna.

[1197] The communication module 7981 can be a hardware and/or software module (stored in
memory 7999 and/or executed in the processor 7980). As described in more detail herein, the
communication module 7981 is configured to receive an indication (e.g., from the sensor(s) 7970)
and/or transition information associated with a change in status of the medicament delivery device
7000 and determine, based on the indication or the transition information, a connection and/or
communications characteristic. Such communication characteristics can include, for example, a
communication interval and/or connection interval (e.g., a time period between successive signals
or portions of a signal, such an “advertising interval,” also referred to herein as a “connection
interval”), a communication mode (e.g., a park mode, sniff mode or the like), etc. In some
embodiments, the communication module 7981 can function cooperatively with the power
management module 7987 to reduce the power consumption of the electronic circuit system 7900
by modifying communication characteristics, suppressing certain communication signals

produced by the electronic circuit system 7900, and/or disabling wireless communication.

[1198] The use (or event detection) module 7982 can be a hardware and/or software module
(stored in memory 7999 and/or executed in the processor 7980). As described in more detail
herein, in some embodiments, the use module 7982 is configured to receive multiple different
actuation signals associated with the delivery of a medicament from the medicament delivery
device 7000, and produce a notification confirming an “actual” delivery event. For example, in
some embodiments, the use (or event detection) module 7982 can receive a first actuation signal
in response to movement of an actuator (e.g., a signal from a switch similar to the switch 5973)
and a second actuator signal from an accelerometer that is indicative of a vibration profile
consistent with medicament delivery. The use module 7982 can then produce an event detection
notification, which can be transmitted via the radio 7951 for receipt by the remote computing
device 7801. In other embodiments, the use module can receive an indication (e.g., from the sensor

7970) and/or use information associated with a use or history of the medicament delivery device
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7000 other than simply the device actuation, and produce a notification (e.g., a recorded speech
instruction, signal for wireless transmission, or the like) based thereupon. In this manner, the use
module 7982 can facilitate the electronic circuit system 7900 and/or the medicament delivery
device 7000 (or simulated medicament delivery device) being a “smart” device that can produce
updated instructions and/or guidance based on the history of usage. For example, in some
embodiments, the use module 7982 can receive a cover removal signal in response to removal of
the device 7000 from a cover (e.g., a signal from a switch similar to the switch 5974). When the
number of instances of cover removal within a time period exceeds a threshold number, the use
module can produce a notification (or script), which can be transmitted via the radio 7951 (i.e., a
wireless communication signal) or transmitted via an audible output device. Such notification can,
for example, remind the user to limit the number of cover removal instances to preserve battery

power.

[1199] The leash (or motion) module 7983 can be a hardware and/or software module (stored
in memory 7999 and/or executed in the processor 7980). As described in more detail herein, in
some embodiments, the leash module 7983 is configured to receive information associated with
the connection (or pairing) between the electronic circuit system 7900 and the computing device
7801 and produce an alarm based thereupon. In some embodiments, the leash module 7983 can
base the alarms on the position and/or location of the electronic circuit system 7900 and/or the
computing device 7801 or a combination of both. In other embodiments, the leash module 7983
can receive a motion signal (e.g. from a sensor, such as an accelerometer) and determine a motion
profile associated with the medicament delivery device 7000. The motion profile can include, for
example, an amount of the change over a period of time for any of a position, a velocity, an
acceleration, or an orientation of the medicament delivery device 7000 (i.e., a housing the device,
a cover within which the device is stored, or the like). In some embodiments, the motion module
7983 can provide such motion profile information for use by the leash module 7813, the
compliance module 7841, or one or more corresponding leash modules or compliance modules of
the service platform 7870 for use in determining whether the user has carried the medicament
delivery device 7000. Thus, the motion module 7983 can collect data (e.g., from the

accelerometer) that is used in such methods as described below.
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[1200] In some embodiments, the leash module 7983 and/or the predictive module 7986 can
learn or predict the user’s behavior, and then adapt the leash notifications in response to conditions
that deviate from the predicted behavior. Specifically, the predictive module 7986 can be a
hardware and/or software module (stored in memory 7999 and/or executed in the processor 7980).
In some embodiments, the predictive module 7986 can determine and/or change the target motion
profile based on the motion profile received over a time period. For example, if the motion profile
for a medicament delivery device 7000 that is designated as being carried by a patient consistently
has a magnitude, amount and/or characteristic of motion at a certain level (e.g., a level consistent
with being carried from the user’s home to school over a certain distance, a certain number of
times per day and/or at certain times of the day), then the predictive module 7986 can update a
baseline target (or intended) motion profile to reflect an intended motion profile that is specific or
unique to the user. In this manner, the predictive module 7986 can learn the user’s behavior and

modify the notifications produced based on the learned behavior.

[1201] The network module 7984 can be a hardware and/or software module (stored in
memory 7999 and/or executed in the processor 7980). As described in more detail herein, the
network module 7984 is configured to exchange information associated with the medicament
delivery device 7000 and the remote computing device 7801 to facilitate the paring and/or bonding
process. For example, the network module 7984 of the medicament delivery device 7000 can
cause the remote computing device 7801 and the medicament delivery device 7000 to exchange

short term and/or long term security keys to complete the pairing and bonding process.

[1202] The power management module 7987 can be a hardware and/or software module
(stored in memory 7999 and/or executed in the processor 7980). As described in more detail
herein, the power management module 7987 is configured to receive one or more signals from any
of the sensors described herein and, based on the received signals, modify an electronic function
(or output) of the electronic circuit system 7900 to preserve power. For example, in some
embodiments, the power management module 7987 can modify an audible output to include a
warning to the user when repeated removal of the cover is causing a power drain, and advise the
user to limit any unnecessary cover removals. In other embodiments, the power management
module 7987 can suppress and/or disable the audible output feature. For example, in some

embodiments, a user can provide instructions (e.g., in response to a prompt presented via the
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mobile computing device 7801) to disable certain outputs, thereby improving power consumption.
Specifically, in some embodiments, the user can select an output script from a set of output scripts
to be produced by the electronic circuit system 7900 when the device is used. For a chronic care
device where the user is familiar with operation of the device, the user may suppress the instruction
scripts and only select a countdown timer for use. Similarly stated, in some embodiments, the
power module 7987 or an output module (or any other modules described herein) can modify the
default output script in response to a wireless signal received by the electronic circuit system. In
other embodiments, the power management module 7987 (or an output module) can receive a
signal directly from the service platform 7870 (e.g. and not via the mobile computing device 7801)
and can adjust the output script in response to the signal. Although described as modifying an
audible output, in other embodiments, the power management module 7987 can modify any of the
electronic outputs described herein, such as, for example, the wireless communication signals

produced by the radio 7951, any of the visual outputs described herein, a haptic output or the like.

[1203] The notification module 7988 can be a hardware and/or software module (stored in
memory 7999 and/or executed in the processor 7980). As described in more detail herein, the
notification module 7988 is configured to produce notifications associated with any of the methods
and/or application modules described herein. For example, in some embodiments, the notification
module 7988 can produce a notification that is transmitted via the radio 7951 and is for receipt by
the notification module 7817 of the remote computing device 7801. In this manner, the notification
module 7988 and/or the notification module 7817 can produce outputs (e.g., wireless
communication signals, GUI elements, audible outputs, visual outputs, or the like) to notify the
user, patient, or account administrator of events. In other embodiments, the notification module
7988 can produce a notification that is transmitted via the radio 7951 directly to the service
platform 7870. In this manner, the service platform 7870 can update various dashboards, databases
and the like based on information received from the medicament delivery device 7000. Whether
received directly or via the remote computing device 7801, the service platform 7870 can update
information in any of the database systems or dashboards described herein (e.g., the operation

subsystem 5871 the database system 5880, or any suitable systems described herein).

[1204] The computing device 7801 (or other “remote” computing devices, such as the device

5801 described below) can be a mobile computing entity, such as a smart mobile phone (e.g., an
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iPhone®, an Android® device, a Windows® phone, a Blackberry® phone, etc.), a tablet computer
(e.g., an Apple iPad®, a Samsung Nexus® device, a Microsoft Surface® device, etc.), or a
computer (e.g., a laptop, desktop, smart TV, etc.), and/or any other suitable computing entity.
Although described primarily as a smartphone, the computing device 7801 can be a bracelet, a
necklace, a keychain fob, a watch, a ring, an adhesive patch, or other personal electronic device,
and/or any other suitable object. The external computing device 5801 can be a fitness tracker and
can incorporate the motion sensing capabilities of the fitness tracker to ensure compliance and the
desired level of “carrying” of the medicament delivery device 7000. The computing device 7801

includes a processor 7810, a memory 7839, a user interface 7820, and a radio 7838.

[1205] The computing device 7801 also includes a communication module 7811, a use (or
history) module 7812, a leash (or motion tracking) module 7813, a network module 7814, a
compliance module 7821, a predictive module 7816, a notification module 7817, an application
interface module 7818, and an onboarding module 7819. Although shown as including each of
these application modules, in other embodiments, a computing device need not include all (or any)
of these modules, and can include any other modules described herein. For example, in some
embodiments, the computing device 7801 includes only a motion tracking module 7813, and is
configured to perform the soft leash methods associated therewith, and need not include the use
module 7812 or the other application modules listed above. Alternatively, in other embodiments,
the computing device 7801 includes only the use module 7812 and the notification module 7817.
In such embodiments, the use module 7812 can detect a medicament delivery event (e.g., via a
wireless signal from the electronic circuit system 7900 of the device 7000) and the notification
module 7817 can produce an instruction, a GUI element, or the like associated with the actuation

of the medicament delivery device 7000.

[1206] The processor 7810 can be, for example, a FPGA, an ASIC, a DSP, and/or the like.
The processor 7810 can be configured to retrieve data from and/or write data to memory, e.g., the
memory 7839, which can be, for example, RAM, memory buffers, hard drives, databases,
EPROMs, EEPROMs, ROM, flash memory, hard disks, floppy disks, cloud storage, and/or so
forth. In some embodiments, processor 7810 can be configured to run and/or execute application
modules, processes and/or functions associated with the medicament delivery system 7800 (or any

of the medicament delivery systems described herein). For example, in some embodiments, the
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processor 7810 can be configured to run and/or execute the communication module 7811, the use
(or history) module 7812, the leash (or motion tracking) module 7813, the network module 7814,
the compliance module 7821, the predictive module 7816, the notification module 7817, the
application interface module 7818, and the onboarding module 7819, and/or any of the other

modules described herein, and perform the methods associated therewith.

[1207] The user interface 7820 can be, for example, a monitor or screen that displays visual
elements to a user. The user interface 7820 can be a touch screen (of a smart mobile phone) upon
which a series of graphical user interface (GUI) elements (e.g., windows, icons, input prompts,
graphical buttons, data displays, notification, or the like) can be displayed. In some embodiments,
the graphical user interface elements (see e.g., the GUI elements described with reference to FIGS.
57-89, 92, 93, and 96-110 of U.S. Patent No. 10,332,623, entitled “Medicament Delivery Devices
with Wireless Connectivity and Event Detection,” filed January 16, 2018, which is incorporated
herein by reference in its entirety) are produced by the notification module 7817, the onboarding
module 7819, the network module 7814 or any of the other application modules. The user interface
7820 can also include an audible output device through which a series of audible outputs can be
produced. Moreover, the user interface 7820 can also receive input from the user, such as, for

example, input via a touch screen, input via a microphone, or the like.

[1208] The radio 7838 can be any suitable communication device and can be a part of the
overall processor architecture, (e.g., a part of the Bluetooth® processor). In other embodiments,
the radio 7838 can be distinct from the processor 7810. In some embodiments, a short-range radio
link can be established between the computing device 7801 and the electronic circuit system 7900.
For example, the computing device 7801 and the electronic circuit system 7900 can be paired via
the Bluetooth® wireless protocol. Similarly stated, the computing device 7801 and the electronic
circuit system 7900 can be paired via a wireless protocol that facilitates the transmission of signals
within a range of approximately 700 meters or less (i.e., a Class 3 radio) and/or having a frequency
within the range of 2400 MHz and 2480 MHz. In such an embodiment, as described in further
detail herein, the computing device 7801 can be operable to send and/or receive data from the
electronic circuit system 7900 related to the medicament delivery device 7000, such as data
associated with use, preparation for use, status, and so forth. Furthermore, the electronic circuit

system 7900 and/or the computing device 7801 can be operable to determine when a short-range
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communication link is broken (e.g., when the electronic circuit system 7900 is out of range of the

computing device 7801).

[1209] In some embodiments, such as an embodiment where the computing device 7801 is a
Bluetooth® enabled mobile phone, the radio 7838 can be suitable to establish a short-range radio
link with the electronic circuit system 7900 and establish a long-range with another computing
device (e.g., the remote device 7802) via the network. For example, the radio 7838 can be a dual-
function radio and/or the computing device 7801 can include multiple radios to relay information
associated with the electronic circuit system 7900 (which may be equipped with only a short-range
radio) to the remote device 7802 using, for example, a cellular data network and/or a Wi-Fi link to
the Internet. In other embodiments, the electronic circuit system 7900 may be equipped with a

radio operable to communicate with the remote device 7802 via the network 7805.

[1210] The computing device 7801 can be operable to store (e.g., in the memory 7839)
information associated with the electronic circuit system 7900, such as connection time, a
medicament device 7000 use record, details of a medicament delivery event (e.g., date, time,
duration, and any other characteristics of the use) and so forth. In some embodiments, the
computing device 7801 can be operable to determine its location (e.g., via a global positioning
system (GPS) sensor (not shown)). In such an embodiment, the computing device 7801 can be
operable to associate location data with information associated with the electronic circuit system

7900, such as use data.

[1211] The communication module 7811 can be a hardware and/or software module (stored in
memory 7839 and/or executed in the processor 7810). In some embodiments, the communication
module 7811 is configured to receive an indication and/or transition information associated with a
change in status of the medicament delivery device 7000 (e.g., via a wireless signal from the
electronic circuit system 7900) and determine, based on the indication or the transition
information, a connection and/or communications characteristic. Functions of the communication
module 7811 are described in U.S. Patent No. 10,332,623, entitled “Medicament Delivery Devices
with Wireless Connectivity and Event Detection,” filed January 16, 2018, which is incorporated

herein by reference in its entirety.
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[1212] The use (or event detection) module 7812 can be a hardware and/or software module
(stored in memory 7839 and/or executed in the processor 7810). As described in more detail
herein, in some embodiments, the determination of whether an actual delivery event has occurred
is performed solely by the use (or event detection) module 7982 of the device 7000. In other
embodiments, certain event detection methods can be performed by the use module 7812 of the

remote computing device 7801.

[1213] Although the motion tracking or leash methods are described as being performed by
the leash (or motion) module 7983, which is a part of the electronic circuit system 7900, in other
embodiments, all or a portion of the leash (or motion tracking) methods can be performed by the
leash module 7813, which is included within the remote computing device 7801, or a leash module
within the service platform 7870. Functions of the leash module 7983 are described in U.S. Patent
No. 10,332,623, entitled “Medicament Delivery Devices with Wireless Connectivity and Event

Detection,” filed January 16, 2018, which is incorporated herein by reference in its entirety.

[1214] In some embodiments, the leash module 7813 and/or the predictive module 7816 can
learn or predict the user’s behavior, and then adapt the leash notifications in response to conditions
that deviate from the predicted behavior. Specifically, the predictive module 7816 can be a
hardware and/or software module (stored in memory 7839 and/or executed in the processor 7810).
In some embodiments, the predictive module 7816 can determine and/or change the target motion
profile based on the motion profile received over a time period. For example, if the motion profile
for a medicament delivery device 7000 that is designated as being carried by a patient consistently
has a magnitude, amount and/or characteristic of motion at a certain level (e.g., a level consistent
with being carried from the user’s home to school over a certain distance, a certain number of
times per day and/or at certain times of the day), then the predictive module 7816 can receive such
information (e.g., via wireless signals from the medicament delivery device 7000) and update a
baseline target (or intended) motion profile to reflect an intended motion profile that is specific or
unique to the user. In this manner, the predictive module 7816 can learn the user’s behavior and

modify the notifications produced based on the learned behavior.

[1215] The network module 7814 can be a hardware and/or software module (stored in

memory 7839 and/or executed in the processor 7810). As described in more detail herein, the
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network module 7814 is configured to exchange information associated with the medicament
delivery device 7000 and the remote computing device 7801 to facilitate the paring and/or bonding

process.

[1216] The application interface module 7818 can be a hardware and/or software module
(stored in memory 7839 and/or executed in the processor 7810). As described in more detail
herein, the application interface module 7818 is configured to exchange information with other
applications external to the connected health system 7800. In this manner, the connected health
system 7800 can utilize information from other computer-based applications or systems to enhance
the performance of the connected health system 7800. For example, in some embodiments, the
remote computing device 7801 can execute a first application (e.g., that includes any of the
application modules described herein, such as the leash module 7813, the network module 7814,
and/or the onboarding module 7819) and a second application (not shown in FIG. 44) that is
different from the first application. The first application and/or the second application can be
configured to run on any suitable platform or operating system, such as Apple i0S, Android (used
by certain phones produced by Samsung), Symbian OS (used by certain phones produced by
Nokia), Blackberry OS, or Windows OS. The first application is a part of the connected health
system 7800, and can communicate with the medicament delivery device 7000, present
information to, and receive information from the user via the remote computing device 7801 (e.g.,
via any of the graphical user interface elements described herein). The second application can be
any other application that is executed by the processor 7810 and/or stored within the memory 7839
of the remote computing device 7801. For example, in some embodiments, the second application
can be a non-browser application (i.e., the main purpose of the second application is something

other than to contact sites on the internet on request).

[1217] In some embodiments, the second application is an application associated with delivery
of information via an emergency call platform. For example, in some embodiments, the second
application can be configured to automatically transmit location information to emergency
personnel when the device 7801 initiates an emergency call. Thus, the application interface
module 7818 can transmit information associated with the use of the device 7000 (e.g., from the
use module), thus allowing the second application to initiate an emergency call, transmit location

information directly to the emergency data platform, or the like. By automatically providing more
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exact location information — and specifically location information that is commensurate in time
with the detected delivery event — the connected health system 7800 can improve response times

and outcomes.

[1218] In other embodiments, a signal (including a call, location information, or the like) can
be wirelessly transmitted by any application executed by a processor of the mobile computing
device — either the application that is a part of the connected health system 7800 or a second,
different application. FIG. 45 is a flow chart of a method 10 of transmitting an emergency signal
according to an embodiment. The method 10 includes establishing a communications link, via a
short-range wireless protocol, between a mobile computing device and a medicament delivery
device, at 12. The short-range wireless protocol can be any of the protocols described herein,
including the Bluetooth® wireless protocol. The medicament delivery device can be any of the
devices described herein, such as an auto-injector (e.g., the auto-injectors 4000 and 5000), a pen
injector, a medication pump, a body-worn drug delivery device, a prefilled syringe, a nasal delivery
device or an inhaler. The medicament delivery device includes a medicament container, an
actuator, and an electronic circuit system. The actuator (e.g., the actuator 4300 or 5300) is
configured to initiate delivery of a medicament from the medicament container. The electronic
circuit system can be, for example, the electronic circuit system 5900 described herein. The
electronic circuit system includes at least one actuation sensor. The actuation sensor can be, for
example, the switch 4973 or 5973 and is configured to produce an actuation signal in response to
movement of the actuator relative to the medicament container. The actuation sensor can also be,
for example, an accelerometer configured to produce a second actuation signal associated with a

delivery characteristic of delivery of the medicament from the medicament container.

[1219] The method further includes receiving from the medicament delivery device a first
wireless signal associated with the first actuation signal, at 13. An event detection notification
based on the first wireless signal is then produced, at 14. The event detection notification can be
produced by the notification module 7817 and can include any suitable notification, such as the

GUI elements, sounds, or the like.

[1220] A second wireless signal is transmitted to an emergency response system, at 15. The

second wireless signal is associated with the event detection notification. The second wireless
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signal can be, for example, a call to an emergency responder, a text message, an e-mail or any
other suitable format. In some embodiments, the second wireless signal includes a location of at
least one of the medicament delivery device or the mobile computing device. Moreover, in some
embodiments, the method includes automatically sending the second wireless signal (i.e., sending
the second wireless signal without additional human interaction of pressing a button, answering a

prompt, etc.).

[1221] The remote computing devices 7802 can be devices within the connected health system
7800 that are operated by or in possession of an entity other than the user and/or patient. For
example, the remote computing devices 7802 can be operated by or in possession of the patient’s
parents, emergency contacts, a health care provider, or the like. The remote computing devices
7802 can each be a mobile computing entity, such as a smart mobile phone (e.g., an iPhone®, an
Android® device, a Windows® phone, a Blackberry® phone, etc.), a tablet computer (e.g., an
Apple iPad®, a Samsung Nexus® device, a Microsoft Surface® device, etc.), or a computer (e.g.,
a laptop, desktop, smart TV, etc.), and/or any other suitable computing entity. Although not shown
in FIG. 44, the computing devices 7802 include a processor, a memory, a user interface, and a
radio, similar to the structure describe above for the remote computing device 7801. Moreover,
the remote computing devices 7802 can include and/or execute any of the application modules
described above with reference to the remote computing device 7801. For example, although the
remote computing devices 7802 are not shown as being in direct communication (e.g., via a short-
range wireless communication protocol) with the medicament delivery devices 7000, in other
embodiments, any of the remote computing devices 7802 can be placed in wireless communication
with the medicament delivery devices 7000. The remote computing devices 7802 can produce
notification and alerts (via any of the application modules described herein) to alert others (non-
patient personnel) about the status of the medicament delivery devices 7000. For example, the
remote computing device 7802 can be a “parent device” and can present notification produced by
a leash module, a compliance module, or the like. In addition, the remote computing device can
receive data from a cloud platform and update a dashboard that can be viewed on the remote
computing device in ‘real-time’ in order to capture delivery events and patient information. This
is particularly useful for healthcare professionals looking to monitor their patient’s compliance

with a medicament regimen.
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Methods of Determining Compliance and Carrying of a Device

[1222] In some situations, an individual may be advised to carry a medicament delivery device,
such as an epinephrine auto-injector, but may rarely use the medicament delivery device. As a
result, the user may occasionally forget to carry the medicament delivery device, which can have
serious consequences in the event of a medical emergency. Accordingly, in some embodiments,
the medicament delivery system can include a compliance tracking or “carry tracking”
functionality that determines whether the user carried the medicament delivery device based on
information from the medicament delivery device 7000, as well as information from the user’s
mobile computing device 7801. For example, FIG. 46 is a flow chart of a computer-implemented
method 20 of determining whether the device has been carried with the user. The method 20 can
be implemented in any of the modules of the medicament delivery device 7000, the mobile
computing device 7801 and/or the service platform 7840. Moreover, although described with
reference to the delivery system 7800 the compliance methods described herein can be performed

by any of the systems described herein.

[1223] The method 20 includes establishing a communications link between a computing
device and a medicament delivery device, at 22. The communications link can be, for example, a
short range wireless link, and the computing device can be a mobile computing device, such as the
computing device 7801 described above. In other embodiments, however, the link can be
established directly between the medicament delivery device (e.g., the device 7000) and the service
platform 7870. Such alink can be established, for example, via a direct-to-network chip capability
within the medicament delivery device 7000. By circumventing the need for the computing device
7801 as an intermediate communication node, the device can communicate directly with the

service platform 7870.

[1224] A first signal associated with a first motion profile of the medicament delivery device
is then received from the medicament delivery device, at 23. The first signal can be, for example,
a wireless signal associated within a first motion profile of the medicament delivery device. For
example, the first signal can be associated with any of a position, a velocity, an acceleration, or an
orientation of the medicament delivery device during a time period. In some embodiments, the

first signal can be based on (or include) accelerometer information that is stored in the memory of
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the medicament delivery device. For example, the electronic circuit system 7900 (or the processor
7980) can check the accelerometer every 15 minutes to ascertain if the device has started or stopped
moving during that 15-minute period. The memory 7999 of the electronic circuit system 7900 can
store a series of such data, which is then transmitted as the first signal. In some embodiments, the
memory 7999 can store up to ten movement events. In other embodiments, the memory 7999 can
store up to 20, 50, or 100 movement events. In some embodiments, the first motion profile can be
associated with a number (or amount) of movement events that occurs with the time period. For
example, in some embodiments, the first motion profile can characterize whether the medicament
delivery device moved at least a certain number of times (e.g., 5 times) within a tracking time

period (e.g., one full day, one work day, or the like).

[1225] In some embodiments, the first signal is a raw or filtered signal from the accelerometer
(such as the accelerometer described above with reference to the device 5000). In such
embodiments, the first motion profile can be characterized or produced by a processor of the
mobile computing device or a processor of the service platform 7870. In other embodiments,
however, the processor 7980 of the medicament delivery device can manipulate the raw or filtered
accelerometer signals to characterize or produce the first motion profile. In such embodiments,
the first signal can include the first motion profile. A second signal associated with a second motion
profile of a mobile computing device is generated or received, at 24. The mobile computing device
can be the mobile computing device 7801 described herein, or any other suitable device that has
motion tracking capabilities (e.g., an accelerometer, a global positioning sensor, or the like). In
situations where a portion of the compliance method is performed on the system platform 7870,
the second signal can be a wireless signal received from the mobile computing device 7801 (and
received by the system platform 7870, for example). In other situations where the compliance
method is performed at least partially on the mobile computing device 7801, the second signal can
be generated internally by the mobile computing device, and the subsequent operations can also
be performed on the mobile computing device without the second signal being transmitted. In
some embodiments, the second signal can be based on (or include) accelerometer information that
is produced by the mobile computing device 7801. In other embodiments, the second signal can
be based on (or include) position information based on a GPS of the mobile computing device
7801. For example, the second signal can be associated with any of a position, a velocity, an

acceleration, or an orientation of the mobile computing device during a time period.
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[1226] A notification is then produced when A) a magnitude of the first motion profile is
outside of a first threshold and B) a magnitude of the second motion profile is outside of a second
threshold, at 25. The notification can be produced by any of the mobile computing device 7801,
the medicament delivery device 7000, the computing device 7802, or any other component of the
connected health system 7800. By evaluating the motion profile of the medicament delivery
device 7000 (which may not include any GPS information) and the motion profile of the mobile
computing device 7801, the system can accurately determine whether the device 7000 has been
carried during a time period. Importantly, this analysis can be performed without the device being
continuously in communication with the mobile computing device 7801 and/or the service
platform 7870 and without requiring that the actual position (e.g., location) of the device 7000 be

known.

[1227] In some embodiments, the determination of a “carry day” (and the production of the
notification) can be based, at least in part, on whether and when the medicament delivery device
is in communication with the mobile computing device. For example if the second motion profile
indicates movement of the mobile computing device during a time period when the communication
link between the medicament delivery device and the mobile computing device is not established,
then a different notification may be produced than when such movement occurs while the
communication link is established and active. For example, in some embodiments, the method 20
can optionally include generating a connectivity profile associated with the communications link
established between the mobile computing device and the medicament delivery device, at 26. The
connectivity profile indicates when the communications link is established during the time period.
The second motion profile includes a distance of the movement event of the mobile computing

device when the communications link is established.

[1228] In some embodiments, the method 20 can optionally include transmitting, via a
communication network, information associated with the first signal and information associated
with the second signal to a service platform, at 27. The service platform can be the service platform
7870 described herein or some other “backend” platform. The service platform including a
compliance module, implemented in at least one of a memory or a processing device, that is

configured to determine, based on the information associated with the first signal and the
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information associated with the second signal to a service platform, the first motion profile and the

second motion profile.

[1229] Determining a “carry day” in accordance with the method 10 is variable and is not
specific to whether the device has just moved from one location to another. For instance, if a patient
does not leave the house all day, they may have still “carried” the device because they have
effectively followed the instructions for use of the device by keeping it with them. This non-
movement possession can be determined by ongoing or frequent communication between the
delivery device 7000 and mobile device 7801 during the day. Moreover, by analyzing whether
each of the first motion profile (of the device) and the second motion profile (of the mobile
computing device) are above a threshold, the method 10 can accurately determine a “carry day.”
In some embodiments, the method can include analyzing the first motion profile and the second
motion profile against more than one threshold and/or against any suitable decision matrix. For
example, Table 1 below provides an example decision matrix that is employed by a compliance

module to determine whether the device 7000 has been carried.

Mobile Device Mobile Device Did
Moved Not Move
Delivery Device Moved Carried Carried
Delivery Device Did Not Move Did Not Carry Carried
TABLE 1

[1230] In some embodiments, the compliance module will determine whether the level of
motion (or the motion profile) is above or below a threshold such that it can be determined that the
delivery device 7000 and the mobile computing device 7801 moved. Algorithms for determining

movement include:

e The delivery device 7000 moves at least N1 time(s) in one day at least H hour(s) apart.
In some embodiments, N1 is at least 3, at least 4, or at least 5, and H is at least 1 hour,
at least 2 hours, or at least 3 hours.

e The mobile device 7801 moves a distance of Y yards N2 time(s) and connects with the
delivery device 7000 Q at each location. In some embodiments, Y is at least 50 yards,
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at least 100 yards, at least 200 yards, or at least 500 yards. In some embodiments, N2
is at least 3, at least 4, or at least 5.

e The delivery device 7000 does not move all day, the mobile device does not move or
stays within a radius of Y yards all day, and the mobile device successfully connects
with the delivery device 7000 P time(s). In some embodiments, Y is at least 50 yards,
at least 100 yards, at least 200 yards, or at least 500 yards. In some embodiments, P is
at least 3, at least 4, or at least 5.

e The orientation of the delivery device 7000 changes Z times during the carry period. In
some embodiments, Z is at least 3, at least 4, or at least 5.

[1231] Although the motion profile of the medicament delivery device 7000 is described as
being collected in discrete increments, in other embodiments, the accelerometer data and/or the

motion profile data can be collected and/or analyzed continuously.
Methods of Selected and Modifying Electronic Outputs

[1232] In some embodiments, the computing device 7801 (or the service platform 7870) can
send a signal to the electronic circuit system 7900 to cause the medicament delivery device 7000
to emit an audible output. In some embodiments, sending a signal from the computing device
7801 (or the service platform 7870) can allow the user to select a customized or specific set of
electronic outputs to be produced by the medicament delivery device. This can allow a user to
tailor the outputs specific to their needs. This can also allow for power conservation — for example,
in some embodiments, the service platform 7870 can produce a signal that results in “defeaturing”
or suppression of certain electronic outputs. For example, in some embodiments, a user can
provide instructions (e.g., in response to a prompt presented via the mobile computing device

7801) to disable certain outputs, thereby improving power consumption.

[1233] Specifically, FIG. 47 is a flow chart of a method 30 of selecting an output script from
a set of output scripts to be produced by the electronic circuit system 7900 when the device is used.
For a chronic care device where the user is familiar with operation of the device, the user may
suppress the instruction scripts and only select a countdown timer for use. Similarly stated, in
some embodiments, the power module 7987 or an output module (or any other modules described
herein) can modify the default output script in response to a wireless signal received by the
electronic circuit system. In other embodiments, the power management module 7987 (or an

output module) can receive a signal directly from the service platform 7870 (e.g. and not via the

81



WO 2020/018433 PCT/US2019/041823

mobile computing device 7801) and can adjust the output script in response to the signal. Although
described as modifying an audible output, in other embodiments, the power management module
7987 can modify any of the electronic outputs described herein, such as, for example, the wireless
communication signals produced by the radio 7951, any of the visual outputs described herein, a

haptic output or the like.

[1234] Referring to FIG. 47, the method 30 includes receiving, in response to an input prompt,
a user input selecting an output script associated with a medicament delivery device, at 32. A
communications link is established between a mobile computing device and the medicament
delivery device via a short-range wireless protocol, at 33. The method further includes
transmitting, from the mobile computing device, a wireless signal providing instructions to an
electronic circuit system of the medicament delivery device to execute the output script when the

electronic circuit system of the medicament delivery device is actuated, at 34.

[1235] In other embodiments, the electronic configuration of the electronic circuit system 7900
can facilitate methods of updating an instruction script and/or voice prompt stored in the memory
7999 of the electronic circuit system 7900. For example, in some embodiments, the electronic
circuit system 7900 can receive signals from the computing device 7801 that include information
associated with an instruction script and/or voice prompt of the types described herein. This
information can then be written to the memory 7999, thus allowing the voice prompts to be updated
using the wireless communications capabilities described herein. These methods avoid the need
to have the voice prompts contained in a ROM mask, which can be difficult to update. Moreover,
these methods allow for the user to customize their voice prompts (e.g., with a specific user’s

voice, with customized content or the like).

[1236] Although described as facilitating a user-implemented update to a voice prompt, in
other embodiments, the electronic circuit system 7900 (and any of the system described herein)
can be configured to update the voice prompts based on the user’s past history (e.g., via the use
module 7982). In this manner, the systems and methods described herein can be used to produce

a “smart” or “trainable” device.

Advanced Event Detection and Response
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[1237] As described herein and in U.S. Patent No. 10,332,623, entitled “Medicament Delivery
Devices with Wireless Connectivity and Event Detection,” filed January 16, 2018, which is
incorporated herein by reference in its entirety, in some embodiments, any of the use modules or
event modules described herein can use multiple different inputs to validate an actual delivery

event.

[1238] In some embodiments, a use module can receive input from one or more sensors to
validate the completion of a medicament delivery event. Such sensors can include any of the
sensors described herein. Such sensors can also include a skin sensor (e.g., to verify that the end
of the device was placed against the skin. Such sensors can also include an optical sensor to verify
the amount and/or conveyance of the medicament from the container. When multiple sensors are
used, validation of the injection or drug delivery event can occur due to specific algorithms that
confirm multiple outputs corresponding to injection or administration patterns associated with each
medicament device. These patterns are unique to each delivery device due to kinematics of
injection, various forces from energy storage members, or movement patterns specific to an

injection or administration event.

[1239] In some embodiments, the medicament delivery device includes a biometric sensor that
detects a characteristic of the user along with other sensors that validate a delivery event. In this
manner, the medicament delivery device can validate the delivery event and the recipient (or user)
of the device. Such biometric characteristics include retinal data, finger print scans, facial

recognition, or the like.

[1240] In some embodiments, a use module can incorporate data from other applications, such
as weather data, etc. to determine whether a dose has been affected or is needed. For example, in
addition to determining whether a delivery event has occurred, the medicament delivery device
and/or the connected health system can produce a notification regarding potential contraindications

associated with external conditions (e.g., weather).

[1241] In some embodiments, the connected health systems described herein can determine
failure modes of the medicament delivery device and/or the connected health system. In this
manner, the connected health system can advance pharmacovigilance efforts. In some

embodiments, one or more sensors of the medicament delivery device can be used to determine
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potential failure modes of the device. Referring to the devices 4000 and 5000, such failure modes
can include, for example: an improperly punctured gas cylinder, a punctured gas cylinder, but
improper (low or no) resulting pressure, a broken medicament container, a cracked or breached
medicament container, a device in which the elastomeric member is compromised or is not
included, a device in which gas release valve is improperly overmolded or not included, a device
in which the carrier sticks or otherwise moves inconsistently, an injection that is not delivered to
tissue (e.g., and injection into air). In other medicament devices the failure modes could include
activation spring failure, failure of a gas canister (e.g. inhaler medicament container) to activate,

valve malfunction and the like.

[1242] In some embodiments, the connected health system 7800 can employ any of the event
detection features described herein to update various dashboards, databases and the like. For
example, in some embodiments, the medicament delivery device 7000 can produce one or more
signals for receipt by the mobile computing device 7801 or the service platform 7870. Based on
information received from the medicament delivery device 7000, the service platform 7870 can
update information in any of the database systems or dashboards described herein. Similarly
stated, the service platform can update the user’s electronic health record (EHR) with specific
information about the drug delivery event. Such updates can be beneficial in a variety of settings,
including emergency care settings, chronic care settings (to ensure that all parties, including
doctors, payors, other care givers, etc. are aware of the delivery event), vaccination settings, in the

event of pandemics, or the like.

[1243] 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.

[1244] For example, although the cover 4200 and the cover 5200 are shown and described as
being substantially solid and covering the status apertures through which a user can view the
medicament (e.g., the status apertures 4150, 4151), in other embodiments, any of the covers

described herein can include one or more status windows or apertures that can allow a patient to
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monitor the status and/or contents of a medicament container (e.g., the medicament container
4560). For example, by visually inspecting the status apertures of the cover, a patient can
determine, without removing the cover, whether the medicament container contains a medicament,
whether the medicament is cloudy or discolored, and/or whether a medicament has been dispensed.
In some embodiments, the cover (or any portion of a device housing) can include a label about the
status apertures that minimizes the transmission of ultraviolet (UV) radiation therethrough. In this

manner, the risk of exposing the medicament to UV radiation can be minimized.

[1245] For example, although electronic circuit systems are shown and described above as
outputting one or more outputs directed towards a single, immediate user, in some embodiments,
a locator device and/or monitoring device can output multiple outputs directed towards multiple
different classes of users. For example, in some embodiments, the medicament delivery devices
and systems can output a first output to the immediate user (e.g., via a short-range wireless output)
and second output to a remotely located emergency response team. In such embodiments, the
second output can be, for example, a phone call, SMS, a page, an e-mail or the like. For example,
in some embodiments, the second output can be an e-mail to the parents and/or care-givers of a
child. Moreover, such a second output can be transmitted either wirelessly or through a wired
network. In some embodiments, such outputs can be managed, produced, and/or transmitted by
any of the connected health medicament delivery systems shown and described herein, such as the

systems 5800 and 6800 described herein.

[1246] Although the electronic circuit systems are shown and described above as outputting
one or more outputs in response to one or more switches, in other embodiments an electronic
circuit system can output an electronic output in response to any number of different inputs. For
example, in some embodiments, an electronic circuit system can output an electronic output based
on input from the user provided via a keyboard, a touch screen, a microphone or any other suitable
input device. In this manner, the electronic outputs can be produced in response to direct feedback
from the user. In other embodiments, the electronic outputs can be produced in response to signals
produced by one or more sensors, such as the sensors 7970, or any of the sensors described in
connection with the electronic circuit system 5900. For example, in some embodiments, any of
the electronic outputs can be produced in response to a signal produced by an accelerometer, such

as the accelerometer. In other embodiments, the electronic circuit system 5900 (or any of the
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electronic circuit systems described herein) can include a skin sensor used to detect placement of
a portion of the medicament delivery device and send an output to the processor. For example, in
some embodiments, a medicament delivery device can be a wearable device having a contact
portion that is maintained in contact with the user’s skin. In such embodiments, a contact sensor
can be used to produce signals associated with the desired placement of the contact portion against
the skin. Such skin sensors can include, for example, optical sensors, resistive skin sensors,

capacitive touch sensors, or thermal-based skin sensors.

[1247] The medicament delivery devices and simulated medicament delivery devices are
described herein as being configured to produce one or more wireless signals in accordance with
the methods described herein. Although the methods and apparatus are described herein as being
configured to modify the communication mode and/or the communication interval associated with
such wireless signals in response to a change in the status and/or configuration of a device (e.g., a
medicament delivery device or a simulated medicament delivery device), in other embodiments,
any of the apparatus and methods described herein can modify any aspect of the wireless signals
based on such change in status and/or configuration. For example, in some embodiments a method
can include modifying a power level of a wireless signal in response to a change in status and/or
configuration of a medicament delivery device or a simulated medicament delivery device. In
other embodiments, a method can include modifying the information contained within a wireless
signal in response to a change in status and/or configuration of a medicament delivery device or a
simulated medicament delivery device. For example, in some embodiments, a wireless signal can
include information associated with a signal power level (e.g., TX Power) and/or an identification
of a device. Such information can be changed in response to a change in status and/or

configuration of a medicament delivery device or a simulated medicament delivery device.

[1248] In some embodiments, information included within a signal can include instructions to
initiate a natural language user interface associated with (or running on) another device. Thus, any
of the apparatus and methods described herein can be configured to send and/or can include the
sending of a signal to initiate a natural language user interface associated with a remote computing
device. For example, in some embodiments, any of the electronic circuit systems coupled to or
associated with any of the medicament delivery devices (or simulated devices), such as the device

4900, or 5900, can be configured to send a wireless signal to initiate a natural language user
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interface associated with a remote computing device, such as, for example, the computing devices
7801, 7802 described above. In such embodiments, the computing device can be, for example, a
smart phone having a natural language user interface, such as, for example, Siri (from Apple) or
any other “intelligent personal assistant.” The electronic circuit system can be configured to
initiate the user interface via the wireless connection by sending a signal. In some embodiments,
the signal can be sent in response to a change in the status and/or configuration of the medicament
delivery device and/or the simulated medicament delivery device. In this manner, the electronic
circuit system can initiate the interface to provide the user with additional resources during a time

of activity with the medicament delivery device and/or the simulated medicament delivery device.

[1249] In some embodiments, a computing device (e.g., the user’s mobile phone, or any other
device, such as the computing devices 7801, 7802 described above) can send signals based on
and/or produced from a natural language interface that are received by a medicament delivery
device, a cover, and/or a simulator of the types shown and described herein. For example, as
described above, a connected health medicament delivery system can include a computing device,
such as a cell phone that has a natural language interface, and a medicament delivery device, such
as an auto-injector, an inhaler, wearable injector, or a patch pump. In such embodiments, a user
can provide voice commands to natural language interface of the cell phone. Such commands can
include, for example, instructions to administer an additional dose, instructions to call a health-
care professional or the like. In response, the cell phone can send, via a wireless connection of the
types shown and described herein, a signal to the medicament delivery device. The device can
then execute the instructions. In this manner, the capability of the cell phone can be leveraged to

produce a voice-activated medicament delivery device.

[1250] Any of the radios, transmitters, receivers, and/or transceivers described herein can be
operable to transmit, receive, repeat, and/or otherwise interact with electromagnetic signals.
Electromagnetic signals can be of any suitable frequency. For example, the radios, transmitters,
receivers, and transceivers can be operable to transmit and/or receive IEEE 802.11 signals,
Bluetooth® signals, FM radio signals, AM radio signals, cellular telephone signals, satellite pager

signals, RFID signals, GPS signals, and/or any other suitable electromagnetic signal.
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[1251] Although the computing device 7801 is described above as including a user interface
7820 that can display any of the GUI elements described herein, in other embodiments, the
electronic circuit system on any of the medicament delivery devices (e.g. the electronic circuit
system 5900) can include a user interface than can display any of the GUI element described
herein. For example, in some embodiments, a medicament delivery device (including either the
housing of the device or the cover within which the device is contained, such as the cover 5200)
can include a touch screen that can display GUI elements and receive input into the electronic

circuit system of the medicament delivery device.

[1252] Although the medicament delivery devices are shown and described herein as
establishing a short-range connection with a remote computing device (e.g., a smart phone) via the
Bluetooth® wireless protocol, in other embodiments, any of the devices and methods described
herein can employ any suitable short-range communication link, such as near field communication

(NFC) or infrared (IR).

[1253] Although the medicament delivery devices are shown and described herein as including
a radio (e.g., the radio 7951) and/or a communication module (e.g., the communication module
7981) that establish a short-range connection with a remote computing device (e.g., a smart phone),
in other embodiments, any of the radios and/or communication modules of the medicament
delivery devices described herein can establish any suitable wireless connection with any suitable
communication device. For example, in some embodiments, any of the medicament delivery
devices described herein can include a radio and/or communication module configured to establish
a wireless connection within a cellular network. In this manner, the medicament delivery device
can directly access any number of remote devices (e.g., the parent’s phone 7802, the service
platform 7870, or the like) without requiring a short-range connection with the user’s remote
device (e.g., the user’s phone 7801). In other embodiments, any of the medicament delivery
devices described herein can include a radio and/or communication module configured to establish

a wireless connection via LTE Direct protocol or any other suitable protocols.

[1254] In some embodiments, a medicament delivery device is shown and described as an
auto-injector. In other embodiments, the medicament delivery device can be a patch configured

to adhere to the patient. The patch can release a medicament, for example, after receiving a signal

88



WO 2020/018433 PCT/US2019/041823

that medical treatment is needed. The patch can receive the signal from, for example, a monitoring
device. In other embodiments, the medicament delivery device can be an injector configured to
be carried in a pocket of the patient’s garments. The injector can be configured to inject a

medicament, for example, after receiving a signal that medical treatment is needed.

[1255] In some embodiments, any of the electronic circuit systems and/or connected health
medicament delivery systems can be used in conjunction with any suitable medicament delivery
device or drug product. For example, in some embodiments, any of the electronic circuit systems
and/or connected health medicament delivery systems can be used in conjunction with an inhaler,
a tablet delivery system, an on-body delivery system, a nasal delivery system (e.g., an intranasal

sprayer), or a nebulizer.

[1256] Although in some embodiments the electronic circuit systems are shown and described
above as outputting a single output in response to an input (e.g., the removal of a medicament
delivery device from a cover, the actuation of a medicament delivery device, etc.), in other
embodiments, an electronic circuit system can output a sequence of electronic outputs in response
to such an input. In some embodiments, for example, when a medicament delivery device is
removed from a container, an electronic circuit system (e.g., the electronic circuit systems 1900,
4900, 5900) can output a predetermined sequence of use instructions over a predetermined time
period. For example, upon removing the medicament delivery device, the first instruction can be
an audible output indicating the type of medicament delivery device removed. After a
predetermined time period, the electronic circuit system can then output a second instruction,
which can be a visual output instructing the user in how to diagnose the patient and/or prepare the
patient for the medicament. In a similar manner, the electronic circuit system can provide
additional outputs to instruct the user in the use of the medicament delivery device. Moreover, in
some embodiments, the electronic circuit system can output an output instructing the user in post-
use procedures, such as for example, the disposal of the medicament delivery device, instructions

for follow-up treatment or the like.

[1257] Although some embodiments describe a recorded message output in English, in other
embodiments, the electronic circuit system can output recorded speech in any language. In yet

other embodiments, the electronic circuit system can output recorded speech in multiple languages.
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In yet other embodiments, the user can select the language in which the recorded speech is to be

output.

[1258] Medicament delivery devices shown and described above can be single-use medical
injectors, or any other suitable device for delivering one or more doses of a medicament into a
patient’s body. For example, in some embodiments, a medicament delivery device can be a pen
injector containing multiple doses of a chronic-care medicament, such as, for example, insulin. In
such embodiments, an electronic circuit system (of the types shown and described herein) can
output instructions associated with not only an initial use of the medicament delivery device, but
also associated with repeated uses, dosage monitoring or the like. In other embodiments, a
medicament delivery device can include a transdermal medicament delivery device, a wearable
injector or pump that dispenses drug over several hours or days, an inhaler or a nasal medicament

delivery device.

[1259] For example, in some embodiments, a chronic-care medicament delivery device can
include one or more sensors (e.g., the sensors 7970) that detect a status or use of the device, and
can work in conjunction with a use module (e.g., the use module 7982, the use module 7812 or
any of the use or “event detection” modules described herein) to produce outputs notifying a user
of when certain medicament delivery events are due in accordance with a prescribed regimen. For
example, in some embodiments, certain therapeutic agents (e.g., medicaments to treat diabetes,
rheumatoid arthritis (RA), multiple sclerosis (MS), and/or Crohn’s disease) are administered at
regular intervals. Such intervals can be, for example, twice daily, once daily, once weekly, or the
like. In such embodiments, a use (or event detection) module can detect an actual delivery,
including a date and/or time stamp of the delivery. A notification module (e.g., the notification
module 7817) or any of the other modules described herein can calculate a “next delivery” date
(or time) and produce a reminder notification. The reminder notification can be similar to any of
the GUI elements described herein. For example, in some embodiments, the next delivery date
can be calculated based on the date and time stamp of the most recent detected usage of the
medicament delivery device. The use module can then maintain a count of how many doses have
been administered and determine, based on the detected use and the stored regimen, the next

delivery date.
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[1260] In other embodiments, a delivery interval can be irregular and/or based on information
or data that is independent of a time interval. Such information can include, for example,
physiological data of the patient (e.g., blood glucose levels or the like). In such embodiments, a
use module (or any other module described herein) can receive information associated with the
actual use (or delivery) of the device, the date and/or time stamp, and the additional information,
and calculate a “next delivery” date (or time). For example, in some embodiments, a patient may
log test data (e.g., blood glucose measurements) via a second application (i.e., an application
executed by the processor 7810 or any other processor described herein, the application being
separate from the connected health system application). In such embodiments, an application
interface module (e.g., the application interface module 7818) can receive the information or test
data from the second application. The information received can then be used to calculate the next
delivery date or time. In this manner, the application interface module can automatically retrieve

information (e.g., the patient’s test data) used to accurately calculate the next delivery event.

[1261] In some embodiments, a chronic-care medicament delivery device can include a
medicament container containing multiple doses of a medicament, and a dose adjustment
mechanism with which the user can adjust the dosage amount to be delivered. Such dose
adjustment mechanisms can include, for example, a dial adjustment mechanism that limits a stroke
length of an injector plunger. In such embodiments, a notification module (e.g., the notification
module 7817) or any of the other modules described herein can produce a notification reminding
the user of the next delivery date, and also reminding the user of the desired dosage setting. The
notification can be similar to any of the GUI elements described herein. In some embodiments,
the notification can include one or more instructions for operating the dose adjustment mechanism.
For example, the notification can include a video presentation that is displayed via a user interface
(e.g., the user interface 7820) that guides a user step-by-step through the dose adjustment process.
In other embodiments, the chronic-care medicament delivery device can include a sensor (e.g.,
included among the sensors 7970 described above) that senses the position of the dose adjustment
mechanism, a position of the injector plunger, and/or a remaining stroke length of the injector
plunger. In such embodiments, the notification can include information based on the actual
position of the dose adjustment mechanism. For example, in some embodiments, a notification
can indicate the current dosage setting based on feedback from the sensor (e.g., “The current setting

is 0.5 mL”). In some embodiments, a duration for an audible countdown timer as described herein
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can be selected according to the current dosage setting based on the feedback from the sensor.
Once the user has adjusted the dose adjustment mechanism to a desired dosage position, a
corresponding countdown timer output script can be selected and executed to instruct the user on
the duration of the injection procedure. For example, if it takes 10 seconds to complete an injection
of 1.0 mL of medicament and the dosage adjustment mechanism has been adjusted to dispense 1.0
mL of medicament, a 10-second countdown timer output script can be selected and executed. By
way of another example, if it takes 5 seconds to complete an injection of 0.5 mL of medicament
and the dosage adjustment mechanism has been adjusted by the user to dispense 0.5 mL of

medicament, a 5-second countdown timer output script can be selected and executed.

[1262] In some embodiments, the output script is selected from a plurality of output scripts,
and each of the plurality of output scripts corresponds to a different position of the dose adjustment
mechanism (e.g., a first dosage position and a second dosage position). The plurality of output
scripts can include at least a first output script with a first countdown timer and a second output
script with a second countdown timer. A time duration of the first countdown timer is different

from a time duration of the second countdown timer.

[1263] In other embodiments, any of the medicament delivery devices described herein can
include an actuator that limits movement of the dose adjustment mechanism. For example, in
some embodiments, a chronic-care medicament delivery device can include an electronic actuator
that, when actuated, can limit movement (i.e., can “lock out”) the dose adjustment feature. In such
embodiments, a dose control module (or any of the application modules described herein) can
receive information associated with the prescribed dose and can limit movement of the dose
adjustment mechanism in response to such information. In this manner, the medicament delivery
device and/or the connected health system can “lock out” or otherwise prevent the user from setting

the incorrect dose.

[1264] In yet other embodiments, any of the medicament delivery devices described herein
can include a disarming mechanism that prevents the device from administering the medicament.
For example, in some embodiments, a disarming device can reversibly prevent an activation
mechanism from producing the force to deliver a dose of the medicament. This can be useful, for

example, in a chronic-care application to prevent a dose from being administered before the desired
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delivery date or time. In such embodiments, a dose control module (or any of the application
modules described herein) can receive information associated with the prescribed dose and can
prevent actuation of the device in response to such information. In some embodiments, the
disarming device can be a mechanism that prevents removal of a cover (e.g., the cover 4200 or the
cover 5200), removal of a safety guard (e.g., the safety lock 4700 or the safety lock 5700) and/or
movement of the actuator (e.g., the base 4300 or the base 5300).

[1265] In other embodiments, the disarming device can irreversibly and/or permanently
prevent delivery of the medicament. For example, in some embodiments, the medicament delivery
device can be irreversibly and/or permanently disabled in response to the temperature sensor
indicating that the medicament has been stored above a predetermined temperature for a certain
amount of time. In other embodiments, the medicament delivery device can be irreversibly and/or
permanently disabled in response to a timer indicating that the medicament is expired or has been
mixed for longer than a predetermined period of time. The disarming device can be any of the
disarming devices shown and described in U.S. Patent No. 8,361,026 entitled “Apparatus and
Methods for Self-Administration of Vaccines and Other Medicaments,” filed November 19, 2009,

which is incorporated herein by reference in its entirety.

[1266] 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, although
some embodiments are described as having a processor, a radio, a sensor, etc. disposed on a
particular portion of a device (e.g., on the electronics housing 4170), in other embodiments, any
of the electronic circuit systems can be disposed on any suitable portion of a delivery device or
simulated delivery. For example, in some embodiments, a removable outer cover of a medicament
delivery device (such as the covers 4200 or 5200) or simulated medicament delivery device can
include a processor and/or radio. Similarly, in some embodiments a kit can have a processor,
audible output, etc. Any devices, structures, and/or modules associated with a medicament
delivery device, therefore, can be associated with any suitable kit, adapter, cover, and/or simulated

medicament delivery device.
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[1267] The medicament delivery devices described herein, such as the medical injector 1000,
and any others described herein, can be any suitable medicament delivery device. For example, a
medicament delivery device according to an embodiment can include a pen injector, an auto-
injector, a wearable injector or pump that dispenses drug over several hours or days, other body-
worn drug delivery devices, an inhaler or a transdermal delivery device. Where medicament
delivery devices are described, it should be understood that alternative embodiments including a
simulated medicament delivery device are possible, for example, the simulated medicament
delivery devices shown and described in U.S. Patent No. 9,022,980, entitled “Medical Injector
Simulation Device” filed February 27, 2007, the disclosure of which is incorporated herein by
reference in its entirety. A simulated medicament delivery device may be suitable to train a user

in the operation of a medicament device.

[1268] 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 correspond to external components of the actual medicament delivery device. In
some embodiments, the simulated medicament delivery device can include internal components
(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.

[1269] 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
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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 medicament. For example, in some
embodiments, the simulated medicament delivery device can be of a different color than a
corresponding actual medicament delivery device. Similarly, in some embodiments, the simulated

medicament delivery device can include a label clearly identifying it as a training device.

[1270] In some embodiments, the medicament delivery devices and/or medicament containers
shown herein can include any suitable medicament, such as a vaccine. Such vaccines can include,
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 diphtheria vaccine, a pertussis vaccine, a bubonic plague
vaccine, a yellow fever vaccine, a cholera vaccine, a malaria vaccine, a cancer vaccine, a smallpox
vaccine, a pneumococcal vaccine, a rotavirus vaccine, a varicella vaccine, a meningococcus
vaccine and/or any combination thereof (e.g. tetanus, diphtheria and pertussis vaccine). In other
embodiments, the medicament delivery devices and/or medicament containers shown herein can
include epinephrine. In other embodiments, the medicament contained within any of the
medicament delivery devices and/or medicament containers shown herein can be naloxone,
including any of the naloxone formulations described in U.S. Patent No. 8,627,816, entitled
“Medicament Delivery Device for Administration of Opioid Antagonists Including Formulation

for Naloxone,” filed on February 28, 2011.

[1271] In other embodiments, the medicament contained within any of the medicament
delivery devices and/or medicament containers shown herein can include insulin, glucagon, human
growth hormone (HGH), erythropoiesis-stimulating agents, adalimumab, risankizumab,
sarilumab, upadacitinib, depatuxizumab mafodotin, elotuzumab, ibrutinib, mivebresib, navitoclax,
rovalpituzumab tesirine. telisotuzumab vedotin, veliparib, venetoclax, levodopa, carbidopa,
elezanumab, other monoclonal Antibodies (mAbs’), Interferon and other chronic therapies, or the
like. Some such formulations can be produced using a general lyophilization process and can
include any suitable solids (bulking agents or the like, as described herein). For example, some
glucagon formulations can be in a solid form and can include glucagon (of recombinant or

synthetic origin) using bulking agents, stabilizers, buffers, acidifying agents or other excipients
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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.

[1272] In other embodiments, any of the medicament delivery devices and/or medicament
containers described herein can be filled with and/or used to inject medicament formulations,
including lyophilized biologics and/or biopharmaceuticals, such as, for example, canakinumab,
certolizumab, golimumab, and/or interleukins, for the treatment of crypyrin associated periodic
syndromes, hereditary angioedema, and other auto-immune diseases. In yet other embodiments,
any of the medicament delivery devices and/or medicament containers described herein can be
filled with and/or used to inject intranasal medicaments including small molecules such as
epinephrine, naloxone, diazepam, midazolam, lorazepam or biologics, such as glucagon or human
growth hormone, formulated for use in an auto injector, for the treatment of musculoskeletal
diseases, growth disorders, diabetes or other disorders. Thus, although the medicament delivery
devices shown herein are primarily injectors, in other embodiments, a medicament delivery device
need not be a medical injector, but rather, can be an inhaler, a wearable pump, an intranasal

delivery device or the like.

[1273] In other embodiments, any of the medicament delivery devices and/or medicament
containers described herein can be filled with and/or used to inject an anti-thrombolytic, such as
LMWH, ULMWH, Xa Inhibitors, biotinylated idraparinux, etc., for either the acute management
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 formulations for the treatment of asthma and/or chronic obstructive

pulmonary disease.

[1274] In other embodiments, any of the medicament delivery devices and/or medicament

containers described herein can be filled with and/or used to inject recombinant hyaluronidase.
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[1275] In other embodiments, any of the medicament delivery devices and/or medicament
containers described herein can be filled with and/or used to inject depot medroxyprogesterone

acetate for the treatment of infertility.

[1276] In other embodiments, any of the injectors described herein can be filled with and/or
used to inject Benzodiazepines such as Midazolam, Anticoagulants, Hematopoietic agents,
Adrenocortical steroids, Antidiabetic agents, Sex hormones, Somatostatin Analogs, Monoclonal
Antibodies, Agents for Migraine, Antianxiety Agents, Antiemetic/Antivertigo Agents,
Antipsychotic Agents, General Anesthetics, NSAIDs, Opioid Agonist-Antagonist, Opioid
Analgesics, Skeletal Muscle Relaxants. Aminoglycosides, Antiprotozoals, Antiretroviral Agents,
Antituberculosis Agents, Bacitracin, Cephalosporin and Related Antibiotics, Colistimethate
sodium, Lincosamides, Monobactams, Penicillins, Polymyxin B Sulfate, Antirheumatologic
Agents, Antimetabolites, Immune Globulins, Immulogic Agents, Monoclonal antibodies,
Antimetabolites, Hematopoietic, and/or Hemin, and agents that block proprotein convertase

subtilisin/kexin type 9 (PCSKO9).

[1277] In other embodiments, any of the medicament delivery devices and/or medicament
containers 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.

[1278] Any of the devices and/or medicament containers shown and described herein can
contain and/or deliver a wide array of large or macromolecular injectables that include
carbohydrate-derived formulations, lipids, nucleic acids, proteins/peptides (e.g. monoclonal
antibodies) and other biotechnologically-derived medicaments. For example, anti-tumor necrosis
factor agents such as infliximab, etanercept, adalimumab, golimumab, natalizumab, vedolizumab,
and certolizumab can be administered using the described auto-injector heroin, Other
macromolecular injectable medications that can be administered using the device and/or
medicament containers shown and described herein include viscous medicaments that target pro-
inflammatory cytokines (e.g. IL-1, IL-2, IL-4, IL-5, IL-6, IL-12, IL-13, IL-23, IL-17, IL-21 and
associated receptors) including dupilumab, sarilumab, mepolizumab, benralizumab, reslizumab,

lebrikizumab, ustekinumab, anrunkinzumab, bertilimumab, and tralokinumab. Large anti-
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adhesion molecules to treat a variety of diseases may be administered using the device and/or
medicament containers shown and described herein including etrolizumab and vatelizumab. Still
other large and viscous monoclonal antibodies that may be administered using the device and/or
medicament containers shown and described herein include tezepelumab, anifrolumab,
omalizumab, and proprotein convertase subtilisin kexin type 9 (PCSK9) inhibitors including

alirocumab and evolocumab.

[1279] In still other embodiments, the medicament contained within any of the medicament
delivery devices and/or medicament containers shown herein can be a placebo substance (i.e., a

substance with no active ingredients), such as water.

[1280] The medicament containers and/or medicament delivery devices disclosed herein can
contain any suitable amount of any medicament. For example, in some embodiments, 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. For example,
in some embodiments, a connected health medicament delivery system (such as the systems 5800,
6800) can include an epinephrine auto-injector having a dosage suitable for the patient. Such
epinephrine auto-injectors can include any of the injectors shown and described in U.S.
Application Number 15/850,157, entitled “Medicament Delivery Device and Methods for
Delivering Drugs to Infants and Children,” and filed on December 23, 2016, which is incorporated
herein by reference in its entirety. For example, in some embodiments, any of the medicament
delivery devices, such as the device 5000 shown with reference to the system 5800, can be an
“adult-dose” drug product configured to deliver 0.3 mL epinephrine. In other embodiments, any
of the medicament delivery devices, such as the device 5000 shown with reference to the system
5800, can be a “pediatric-dose” drug product configured to deliver 0.15 mL epinephrine. In yet
other embodiments, any of the medicament delivery devices, such as the device 5000 shown with
reference to the system 5800, can be a “infant-dose” drug product configured to deliver 0.1 mL
epinephrine. Although the phrases “adult-dose,” “pediatric-dose,” and “infant-dose” are used
herein, it is understood that such devices and methods are applicable to any patient within the
prescribed weight ranges, even if the patient may not be considered an “adult,” a “pediatric

patient,” or an “infant” by some definitions. For example, the “infant-dose” methods, drug
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products, and devices described herein are applicable to a child weighing 14 kg, even if that child

is considered a toddler or pediatric patient (i.e., is not considered an “infant”).

[1281] 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 embodiments, an electronic
circuit system can include a “configuration switch” (similar to any of the switches shown and
described above) that, when actuated during the assembly of the delivery device, can select an
electronic output corresponding to the dose contained within the medicament container. In
addition, in the case of multiple-dose delivery, the user can activate, via physical movement, voice
command or the like, a switch located on the medicament delivery device in order to select the

specific dose required.

[1282] Although the battery assembly 5960 is shown and described as being coupled to the
electronic circuit system of the medicament delivery device 5900, in other embodiments, the
battery assembly 5960 can be coupled to any electronic device. For example, the battery assembly
5960 can be coupled to any medical device (e.g., diagnostic device, surgical device, etc.) or even

non-medical devices.
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What is claimed is:

1. A computer-implemented method, comprising:

establishing a communications link, via a short-range wireless protocol, between a mobile
computing device and a medicament delivery device;

receiving, from the medicament delivery device, a wireless first signal associated with a
first motion profile of the medicament delivery device;

generating a second signal associated with a second motion profile of the mobile computing
device; and

producing a notification via the mobile computing device when A) a magnitude of the first
motion profile is outside of a first threshold and B) a magnitude of the second motion profile is

outside of a second threshold.

2. The computer-implemented method of claim 1, wherein:

the first signal is associated with any of a position, a velocity, an acceleration, or an
orientation of the medicament delivery device during a time period; and

the second signal is associated with any of a position, a velocity, an acceleration, or an

orientation of the mobile computing device during the time period.

3. The computer-implemented method of claim 2, wherein the time period is 24 hours.

4. The computer-implemented method of claim 3, wherein:

the first motion profile includes a first amount of movement events of the medicament
delivery device during the time period; and

the second motion profile includes a second amount of movement events of the mobile

computing device during the time period.

5. The computer-implemented method of claim 4, wherein:
the first motion profile includes any of a duration of a movement event of the medicament
delivery device, an interval between successive movement events of the medicament delivery

device, or a magnitude of the movement event of the medicament delivery device; and
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the second motion profile includes any of a duration of a movement event of the mobile
computing device, an interval between successive movement events of the mobile computing

device, or a distance of the movement event of the mobile computing device.

6. The computer-implemented method of claim 4, further comprising:

generating a connectivity profile associated with the communications link established
between the mobile computing device and the medicament delivery device, the connectivity profile
indicating when the communications link is established during the time period,;

the second motion profile includes a distance of the movement event of the mobile

computing device when the communications link is established.

7. The computer-implemented method of claim 4, further comprising:

receiving, from the medicament delivery device, a wireless third signal to maintain the
communications link, the third signal being periodic,

the second motion profile includes a distance of the movement event of the mobile

computing device during the receiving of the third signal.

8. The computer-implemented method of claim 1, wherein the medicament delivery device is
any one of an auto-injector, a pen-injector, a medication pump, a prefilled syringe, a nasal delivery

device or an inhaler.

0. The computer-implemented method of claim 2, further comprising:

transmitting, via a communication network, information associated with the first signal and
information associated with the second signal to a service platform, the service platform including
a compliance module implemented in at least one of a memory or a processing device, the
compliance module configured to determine, based on the information associated with the first
signal and the information associated with the second signal to a service platform, the first motion

profile and the second motion profile.
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10. A computer-implemented method, comprising:

establishing a communications link, via a short-range wireless protocol, between a mobile
computing device and a medicament delivery device, the medicament delivery device including a
medicament container, an actuator, and an electronic circuit system, the actuator configured to
initiate delivery of a medicament from the medicament container, the electronic circuit system
including at least one actuation sensor, the actuation sensor configured to produce an actuation
signal in response to at least one of a movement of the actuator relative to the medicament
container or a delivery characteristic of delivery of the medicament from the medicament
container;

receiving, from the medicament delivery device, a first wireless signal associated with the
actuation signal;

producing an event detection notification based on the first wireless signal; and

transmitting a second wireless signal to an emergency response system, the second wireless

signal associated with the event detection notification.

11.  The computer-implemented method of claim 10, wherein the second wireless signal
includes a location of at least one of the medicament delivery device or the mobile computing

device.

12. The computer-implemented method of claim 10, wherein the second wireless signal is

transmitted automatically.

13.  The computer-implemented method of claim 10, wherein the second wireless signal is
associated with a voice telephone call, a text message (Short Message Service [SMS]), Simple

Notification Service (SNS), or an e-mail.

14. The computer-implemented method of claim 10, wherein:

the producing an event detection notification is performed by a first application executed
by a processor of the mobile computing device; and

the transmitting a second wireless signal is performed by a second application executed by

the processor of the mobile computing device.
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15.  The computer-implemented method of claim 10, wherein the medicament delivery device
is any one of an auto-injector, a pen-injector, a medication pump, a prefilled syringe, a nasal

delivery device or an inhaler.

16. A computer-implemented method, comprising:

receiving, in response to an input prompt, a user input selecting an output script associated
with a medicament delivery device;

establishing a communications link, via a short-range wireless protocol, between a mobile
computing device and the medicament delivery device; and

transmitting, from the mobile computing device, a wireless signal providing instructions to
an electronic circuit system of the medicament delivery device to execute the output script when

the electronic circuit system of the medicament delivery device is actuated.

17.  The computer-implemented method of claim 16, wherein the output script is selected from

a plurality of output scripts.

18. The computer-implemented method of claim 17, wherein the plurality of output scripts
includes any of a first output script including only a countdown timer, a second output script
including a recorded speech instruction for using the medicament delivery device and the
countdown timer, a third output script including a post-use instruction, and a fourth output script

including a notification when the medicament delivery device is removed from a cover.

19. The computer-implemented method of claim 17, wherein the plurality of output scripts
includes any one of a first output script including a notification of a next delivery date, a second
output script including a desired dosage setting, a third output script including instructions for
operating a dose adjustment mechanism, a fourth output script including a step-by-step guide on a
dose adjustment process, a fifth output script including information on an actual position of the
dose adjustment mechanism, and a sixth output script including a notification indicating a current

setting of the dose adjustment mechanism.
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20.  The computer-implemented method of claim 16, wherein the user input includes any one
of a position of a dose adjustment mechanism of the medicament delivery device, a position of an
injector plunger of the medicament delivery device, and a remaining stroke length of the injector

plunger of the medicament delivery device.

21.  The computer-implemented method of claim 20, wherein the output script is selected from
a plurality of output scripts, each of the plurality of output scripts corresponding to a different
position of the dose adjustment mechanism or a different remaining stroke length of the injector

plunger.

22. The computer-implemented method of claim 21, wherein the plurality of output scripts
includes at least a first output script including a first countdown timer and a second output script
including a second countdown timer, a time duration of the first countdown timer being different

from a time duration of the second countdown timer.

23.  An apparatus, comprising:

a medicament delivery device including a housing, a medicament container at least
partially contained within the housing, and an actuator, the actuator being movable to actuate the
medicament delivery device to cause delivery of a medicament from the medicament container;
and

an electronic circuit system coupled to at least one of a housing of the medicament delivery
device or cover configured to receive the medicament delivery device, the electronic circuit system
including a processing device, an output device, a sensor, and an output script module,

the electronic circuit system configured to produce an output script via the output device
when the sensor produces an actuation signal, the actuator configured to actuate the sensor when
the actuator is moved,

the output script module implemented in at least one of a memory or the processing device,
the output script module configured to modify the output script based on a wireless signal received

from a mobile computing device.
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24, The apparatus of claim 23, wherein the output script module is configured to disable the

production a portion of a standard output script based on the wireless signal.

25. The apparatus of claim 23, wherein the output device is any one of an audible output device,
a visual output device, a haptic output device, or a radio configured to electronically communicate

with the mobile computing device via a short-range wireless communication protocol.

26. The apparatus of claim 23, wherein:
the output device is an audible output device;
the output script is a first recorded speech output having a first content; and
the output script module is configured to modify the first recorded speech output to include

a second content.

27.  The apparatus of claim 23, wherein the medicament delivery device is any one of an auto-
injector, a pen-injector, a medication pump, a prefilled syringe, a nasal delivery device or an

inhaler.

28.  The apparatus of claim 23, wherein the medicament delivery device further includes a dose
adjustment mechanism configured to adjust an amount of the medicament to be delivered from

medicament delivery device.

29. The apparatus of claim 28, a sensor for detecting a position of the dose adjustment

mechanism.

30. The apparatus of claim 29, wherein:

the output device is an audible output device;

the output script is a first recorded speech output having a first content; and

the output script module is configured to modify the first recorded speech output to include
a second content when the dose adjustment mechanism is moved from a first dosage position to a

second dosage position, the first dosage position being different from the second dosage position.
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31 An apparatus, comprising:

a battery housing having an outer surface and a first connector, the first connector defining
a connector volume and a keyway, the keyway configured to be matingly coupled to a second
connector of a battery wire;

a battery contained within the battery housing, the battery having a positive terminal and a
negative terminal;

a first clip coupled about the battery housing and the battery, the first clip having a first
contact portion, a second contact portion, and a first terminal, the first contact portion engaged
with the outer surface of the battery housing, the second contact portion engaged with the positive
terminal of the battery, the first terminal within the connector volume; and

a second clip having a third contact portion and a second terminal, the third contact portion
engaged with the negative terminal of the battery, the second terminal within the connector

volume.

32. The apparatus of claim 31, wherein the first contact portion is electrically isolated from the

negative terminal of the battery by the battery housing.

33. The apparatus of claim 31, wherein at least the first terminal is configured to move within

the connector volume.

34. The apparatus of claim 33, wherein:
the second terminal is maintained at a fixed position within the connector volume, and
movement of the first terminal within the connector volume allows the first terminal and

the second terminal to align when the second connector is coupled to the first connector.

35.  The apparatus of claim 31, wherein first clip is deformed to produce an interference fit

when the first clip is coupled about the battery housing and the battery.

36. The apparatus of claim 31, wherein the first contact portion is opposite from the second
contact portion, the outer surface of the battery housing and the battery being between the first

contact portion and the second contact portion.
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37.  The apparatus of claim 36, wherein the first clip is u-shaped.

38.  The apparatus of claim 31, wherein the first connector defines a terminal opening through

which a portion of the first clip is disposed.

39. The apparatus of claim 31, wherein the battery includes a plurality of separate batteries

including a first battery and a second battery.

40. The apparatus of claim 31, wherein the battery is a first battery, the apparatus further
comprising:

a second battery each contained within the battery housing, the second battery having a
positive terminal and a negative terminal, the second battery stacked against the first battery such
that the positive terminal of the second battery is in contact with the negative terminal of the first
battery;

the second contact portion engaged with the positive terminal of the first battery; and

the third contact portion engaged with the negative terminal of the second battery.

41. The apparatus of claim 31, wherein the battery housing, the battery, the first clip, and the
second clip form a battery assembly, the battery assembly configured to be coupled to at least one
of a printed circuit board or an electronics housing of an electronic circuit system, the electronic

circuit system.

42. The apparatus of claim 41, wherein the electronic circuit system is configured to be coupled

to any one of a medicament delivery device or a simulated medicament delivery device.
43.  The apparatus of claim 42, wherein the medicament delivery device is any one of an auto-

injector, a pen-injector, a medication pump, a prefilled syringe, a nasal delivery device or an

inhaler.
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10

N

cornpuiing device and a medicament delivery device. The medicament delivery device
19 includes a medicament container, an actuator, and an elsctronic circuit system. The
1 actuator is configured to initiate delivery of a medicament from the medicament
container. The electronic circuit system includes at least ohe actuation sensor that
produces an actuation signal in response to at least one of a movament of the actuator
relative to the medicament container or a delivery characteristic of delivery of the
medicament from the medicament container

é

1 Raceive, from the medicament delivery device, a first wireless signal associated with
the actuation signal

13

14

1 Produce an event detegtion notification based on the first wireless signal

15

1 Transmit a second wirsless signal to an emergency response system, the second
wireless signal associated with the event detection notification

FIG. 45
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20

Y

22

“\L Establish a communications link, via a short-range wireless protocol, belween a mobile
computing device and a madicament delivery dsvice

.

23 1 Receive, from the medicament delivery devics, a wireless first signal associated with a
first motion profile of the medicament dslivery device

‘

\L Generate, a second signal associated with a sscond motion profile of the mobile
compuiing device

24

25

1 Analyze the to determing if a magnitude of the actual motion profile is outside of a
threshold associataed with the target motion profile

26 Produce a notification via the mobile compuling device when A} a magnitude of the firsi
—\\_/ motion profile is outsids of a first threshold and B) a magnitude of the second motion
profile is outside of a second threshold

L

27 "L Cptionaily, gensrate a connectivity profiie associated with the communications fink
established between the mobile computing device and the medicament delivery device,
the connectivity profile indicating when the communications link is established during the
time pariod.

i

\L Optionally, transmit, via a communication network, information associated with the first
signal and information associated with the second signal {o a servics platform, the service
platform including a compliance module implemented in at least one of a memory or a
processing device, The compliance module is configured to deferming, based on the
information associgied with the first signal and the information associated with the sscond
signal to a service plaiform, the first motion profile and the second molion profile

28

FIG. 46
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30

N

32
1 Receive, in response to an input prompt, a user input selecting an output script
associated with a medicament delivery device

é

1 Establish a communications fink, via a short-range wireless protocol, betwsen a
maobile computing device and the medicamsnt delivery device

'

*L Transmit, from the mobile computing device, a wirelass signal providing instructions
to an electronic cirouit system of the medicamant delivery devics to execute the
output script when the elsctronic circuit system of the medicament dalivery device is
aciuated

33

34

FIG. 47
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contact portion engaged with the negative terminal of the battery, the second terminal within the connector volume., that Groups I-IV do
not have.

The common technical features of Groups |-V are a computer-implemented method comprising: establishing a communications link, via a
short-range wireless protocol, between a mobile computing device and a medicament delivery device, the medicament delivery device
including a medicament container, an actuator, and an electronic circuit system, the actuator configured to initiate delivery of a
medicament from the medicament container; the electronic circuit system including at least one actuation sensor; producing a notification;
an output script.

The common technical features are disclosed by US 2014/0243749 A1 to Intelliject, Inc. (hereinafter “Intelliject”). Intefliject discloses a
computer-implemented method comprising: establishing a communications link, via a short-range wireless protocol, between a mobile
computing device and a medicament delivery device (a computer implemented method comprises establishing a communication link via
radio or Bluetooth (short-range wireless protocol) between a mobile computing device 1510 and a medicament delivery device 1100;
figures 1, 38; paragraphs [0068, 0071, 0080}); the medicament delivery device including a medicament container, an actuator, and an
electronic circuit system (the medicament delivery device 1100 includes a container for the medicament, an actuator such as an injector,
and an electronic circuit system; figures 1, 12, 35; paragraphs {0056, 0069-0070, 0074, 0123]), the actuator configured to initiate delivery
of a medicament from the medicament container (the actuator is used to initiate delivery of the medicament from the medicament
container; figure 12; paragraphs [0056, 0069]); the electronic circuit system including at least one actuation sensor (a sensor 1214 and
the monitoring device detects when the medicament delivery device 1100 is removed from an adapter 1210 or when the medicament
delivery device is actuated; figure 35; paragraphs [0068-0069, 0074, 0163, 0173]); producing a notification (producing a notification;
figure 1; paragraph [0090]); an output script associated with the medicament delivery device (use module 1222 produces an output script
associated with the medicament delivery device 1100; figures 1, 48; paragraphs (0065, 0077]).

Since the common technical feature is previously disclosed by the Intelliject reference, these common features are not special and so
Groups |-V lack unity.
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