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DESCRIPTION

TECHNICAL FIELD

[0001] Various exemplary embodiments disclosed herein relate generally to storage,
distribution, and administration of medicaments.

BACKGROUND OF THE INVENTION

[0002] Some people suffer from medical conditions that may give rise to emergency situations
where prompt administration of a medication 1s of paramount importance. For example, a
person with severe allergies exposed to a trigger substance may develop anaphylaxis. Due to
its rapid onset and accompanying possibility of death depending on the allergy severity, it Is
iImportant to administer treatment, such as a dose of epinephrine, as soon as possible.
Patients with known allergies are commonly prescribed an auto-injector of epinephrine to treat
sudden anaphylaxis, with the plan that the patient will carry the auto-injector with them at all
times such that it is always accessible in an emergency situation. Similarly, patients with other
medical conditions that may give rise to an emergency situation requiring immediate treatment
may be prescribed appropriate medicines or devices to keep on their person.

[0003] WO2010/056712 discloses an auto-injector kit that may be provided to a patient for
self-administering epinephrine, in which an injector is activated by the user removing a safety
lock. An Integrated electronic system monitors the stages of use and guides the user, and this
may Include detecting the proximity of the Injector to the user's body. The system may
communicate to a remote device for receiving software updates or information on expiry date,
recall, revised user instructions; and for uploading compliance information associated with the
use of the device.

SUMMARY

[0004] The invention Is defined In the claims.

[0005] In light of the present need for various contingency plans in the administration of
epinephrine and other medications and devices, a brief summary of various exemplary
embodiments is presented. Some simplifications and omissions may be made in the following
summary, which is intended to highlight and introduce some aspects of the various exemplary
embodiments, but not to limit the scope of the invention. Detailed descriptions of a preferred
exemplary embodiment adequate to allow those of ordinary skill in the art to make and use the
iInventive concepts will follow in later sections.
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[0006] Various embodiments relate to a medicament storage case assembly including: a case
body defining a front surface, a rear surface, an internal area, and an opening in the front
surface through which the internal area iIs accessible; securing hardware capable of securing
the rear surface of the case body to a wall; a door hingedly connected to the case body
adjacent the opening, wherein the door blocks access to the internal area when the door
occupies a closed position and permits access to the internal area when the door occupies an
open position; a medicament lock disposed within the internal area and configured to occupy a
locked state and an unlocked state, wherein the medicament lock restricts removal of an
epinephrine Injector from the internal area when the medicament lock occupies the locked
state and allows removal of the epinephrine Injector from the internal area when the
medicament lock occupies the unlocked state; an actuator configured to transition the
medicament lock from the locked state to an unlocked state, wherein transitioning the
medicament lock releases the epinephrine injector for removal from the internal area and
subsequent use; a microphone configured to receive first audio as input from a local user; a
speaker configured to output second audio to the local user; a communication unit configured
to provide at least one communication channel to at least one remote site; and a processor
configured to: establish, via the communication unit, a two way communication session
between the local user and the remote site, wherein the communication unit transmits the first
audio received by the microphone and receives the second audio to be output via the speaker,
and recelve an unlock signal that instructs the storage case to allow access to the epinephrine
Injector.

[0007] Various embodiments relate to a medicament storage case Iincluding: a case body
defining a front surface, a rear surface, an internal area, and an opening in the front surface
through which the internal area 1s accessible; securing hardware capable of securing the rear
surface of the case body to a wall; a door hingedly connected to the case body adjacent the
opening, wherein the door blocks access to the internal area when the door occupies a closed
position and permits access to the internal area when the door occupies an open position; a
retaining structure configured to occupy a first state and a second state, wherein the retaining
structure restricts removal of an epinephrine injector from the internal area when the retaining
structure occupies the first state and allows removal of the epinephrine Injector from the
Internal area when the retaining structure occupies the second state, wherein the retaining
structure transitions from the first state to the second state in response to receiving an unlock
signal; a microphone configured to receive first audio as input from a local user; a speaker
configured to output second audio to the local user; a communication unit configured to
provide at least one communication channel to at least one remote site; and a processor
configured to: establish, via the communication unit, a two way communication session
between the local user and the remote site, wherein the communication unit transmits the first
audio received by the microphone and receives the second audio to be output via the speaker,
and receilve an access signal that instructs the storage case to allow access to the epinephrine
Injector.

[0008] Various embodiments relate to a medicament storage case including: a case body
defining a front surface, a rear surface, an internal area, a lower ledge, and an opening In the
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front surface through which the internal area Is accessible; securing hardware capable of
securing the rear surface of the case body to a wall, a door hingedly connected to the case
body adjacent the opening, wherein the door blocks access to the internal area when the door
occupies a closed position and permits access to the internal area when the door occupies an
open position; a sleeve sized to contain an epinephrine injector and located within the internal
area, the sleeve Including a rail; a medicament lock including a hook movable between a first
position and a second position, wherein the hook Is positioned to engage the rail of the sleeve
when In the first position and i1s positioned to disengage the rail of the sleeve when In the
second position, and wherein the sleeve Is suspended above the lower ledge when the hook Is
engaged with the rall of the sleeve and wherein the sleeve falls to the lower ledge when the
hook disengages the rall of the sleeve; an actuator including a solenoid, wherein the solenoid,
upon activation, moves the hook from the first position to the second position; a microphone
configured to receive first audio as input from a local user; a speaker configured to output
second audio to the local user; a communication unit configured to provide plain ordinary
telephone system (POTS) connectivity and Internet connectivity; a button accessible to the
local user; and a processor configured to: detect a press of the button, in response to detecting
the press of the button: establish a telephone call to an emergency dispatch via the
communication unit and the POTS, transmit predetermined information to the emergency
dispatch via the telephone call, and establish a two-way communication between the local user
and a remote site via the communication unit and the Internet, wherein the communication unit
transmits the first audio received by the microphone and receives the second audio to be
output via the speaker, receive an unlock message via the Internet, and In response to
recelving the unlock message, cause activation of the solenoid to effect release of the sleeve.

[0009] Various embodiments are described wherein the processor Is further configured to
output an access signal to the actuator in response to receiving the unlock signal, wherein the
actuator transitions the medicament lock from the locked state to the unlocked state In
response to receiving the access signal.

[0010] Various embodiments additionally include a button In communication with the
processor, wherein the processor I1s configured to establish the two way communication
session In response to the button being pressed.

[0011] Various embodiments are described wherein the processor is further configured to:
establish a landline telephone call via the communication unit and a plain ordinary telephone
system (POTS) to an emergency dispatch In response to the button being pressed; and
transmit predetermined information to the emergency dispatch via the landline telephone call.

[0012] Various embodiments additionally include a display device, wherein the processor Is

further configured to output video instructions via the display device to the user upon allowing
access to the epinephrine injector

[0013] Various embodiments additionally include a sleeve sized to contain the epinephrine
Injector and located within the internal area, wherein the medicament lock engages the sleeve
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In the locked state to restrict removal of the epinephrine injector from the internal area and
disengages from the sleeve in the unlocked state to allow removal of the epinephrine injector
from the internal area.

[0014] Various embodiments are described wherein upon the medicament lock disengaging
from the sleeve, the sleeve falls away from the medicament lock and toward the opening.

[0015] Various embodiments additionally include an additional medicament lock configured to
selectively restrict or allow removal of an additional epinephrine injector.

[0016] Various embodiments additionally include an additional sleeve including an additional
rail; an additional medicament lock engaged with the additional sleeve; an additional solenoid
configured to effect disengagement of the additional medicament lock from the additional
sleeve; wherein, In causing activation of the solenoid, the processor is configured to determine
that the message Is applicable to the sleeve and inapplicable to the additional sleeve.

[0017] Various embodiments additionally include a detachable device connected to the case
body, the detachable device Including: the microphone and the speaker; and a WiFi device
configured to transmit the video data to the processor.

[0018] Various embodiments are described wherein the detachable device Is selectively
securable to the case body such that, when secured, the detachable device may not be
detached from the case body; and the processor Is further configured to: receive, via the
communication unit, an instruction to release the detachable device, and in response to the
Instruction to release the detachable device, effect release of the detachable device to allow a
user to detach the detachable device from the case body.

[0019] Various embodiments are described wherein the processor 1s further configured to
transmit, via the communication module, an indication that the epinephrine injector has been
dispensed.

[0020] Various embodiments additionally include a temperature sensor for sensing
temperature data, wherein the processor is further configured to transmit the temperature data
via the communication module.

[0021] Various embodiments relate to a medicament storage case assembly including: a lock
mechanism configured to selectively restrict access to a medicament, wherein the lock
mechanism has a locked state wherein access to the medicament Is restricted and an
unlocked state wherein access to the medicament is permitted; a connectivity unit configured
to communicate with at least one remote device via a network; and a processor In
communication with the lock mechanism and the connectivity unit, wherein the processor Is
configured to: receive a dispense Instruction from the at least one remote device via the
connectivity unit, and In response to receiving the dispense Instruction, cause the lock
mechanism to enter the unlocked state, whereby the lock mechanism permits user access to
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the medicament based on receiving the dispense Instruction from the at least one remote
device.

[0022] Various embodiments relate to a method performed by a medicament storage case for
providing access to a medicament, the method including: holding, by the storage case, a
medicament In an Inaccessible state, whereby a user Is restricted from removing the
medicament from the storage case; receiving, from a remote device and via a communications
network, an Instruction to dispense the medicament to the user; and In response to the
Instruction, releasing the medicament, whereby a user is permitted to remove the medicament
from the storage case subsequent to the release.

[0023] Various embodiments relate to a non-transitory machine-readable storage medium
encoded with instructions for execution by a medicament storage case, the non-transitory
machine-readable storage medium including: instructions for communicating with at least one
remote device via a network, the iInstructions for communicating including instructions for
recelving an Instruction to dispense a medicament to a local user; and Instructions for
controlling a lock mechanism associated with the medicament, the instructions for controlling
Including instructions for causing the lock mechanism to release the medicament based on the
Instruction to dispense the medicament to a local user.

[0024] Various embodiments are described wherein the lock mechanism, In selectively
restricting access to the medicament, Is configured to selectively restrict access to a
medicament delivery device containing the medicament.

[0025] Various embodiments are described wherein: in the locked state, the lock mechanism is
configured to retain the medicament at a first location, and the lock mechanism is configured
to, upon entering the unlocked state, permit the medicament to move to a second location that
IS accessible to a user. In various embodiments, releasing the medicament includes dropping
the medicament to a location that is accessible to the user.

[0026] Various embodiments are described wherein the processor Is further configured to:
determine whether the dispense Instruction is associated with the medicament or a second
medicament; and effect dispensing of the second medicament when the dispense instruction is
associated with the second medicament, wherein the processor i1s configured to cause the lock
mechanism to enter the unlocked state and thereby permit user access to the medicament
based on the dispense instruction being associated with the medicament.

[0027] Various embodiments additionally include an interaction unit configured to receive input
from a user and present output to a user, wherein the communications unit 1s further

configured to establish a two-way communication between a remote party and the user via the
Interaction unit

[0028] Various embodiments are described wherein the interaction unit includes: a microphone
configured to receive audio input from the user; and a speaker configured to present audio
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output to the user, wherein the communications unit i1s configured to transmit audio input data
based on the received audio input and receive audio output data upon which the presented
audio output is based.

[0029] Various embodiments are described wherein the Interaction unit includes a camera
configured to generate video Input based on observed surroundings of the medicament
storage case, wherein the communications unit I1s configured to transmit video Iinput data
based on the generated video input.

[0030] Various embodiments are described wherein at least part of the interaction unit Is
formed as a detachable unit, wherein the detachable unit i1s configured to detach from a main
body of the medicament storage case and wirelessly communicate with at least one of the
processor and the communications unit within the main body:.

[0031] Various embodiments relate to a medicament storage case assembly Including: a
mechanism configured to dispense a medicament to a local user; a connectivity unit configured
to communicate with at least one remote device via a network; an interaction unit configured to
receive Input from and present output to the local user; and a processor in communication with
the mechanism, the connectivity unit, and the interaction unit configured to: based on a user
Input Indicating a request to dispense the medicament, establish a two-way communication
session with a predetermined remote device, transmit input data based on the received input
to a remote party over the two-way communication session based on the input received via the
Interaction unit, and present, via the interaction unit, output to the local user based on output
data received from the remote party over the two-way communication session.

[0032] Various embodiments relate to a method performed by a medicament storage case, the
method Including: receiving a request from a local user to dispense a medicament from the
medicament storage case; In response to the received request, establishing a two-way
communication session with a predetermined remote device; receiving input from the local
user; transmitting input data based on the received input to a remote party via the two-way
communication session; receiving output data via the two-way communication session;
presenting output to the local user based on the received output data, and dispensing the
medicament to the local user.

[0033] Various embodiments relate to anon-transitory machine-readable medium encoded with
Instructions for execution by a medicament storage case, the non-transitory machine-readable
medium Including: instructions for dispensing a medicament to a local user; instructions for
recelving a local user request to dispense the medicament; instructions for establishing a two-
way communication session with a predetermined remote device In response to the local user
request; instructions for transmitting receiving input from the local user; instructions for
transmitting Iinput data based on the received Input to a remote party via the two-way
communication session; instructions for receiving output data via the two-way communication
session; instructions for presenting output to the local user based on the received output data.
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[0034] Various embodiments are described wherein: the interaction unit includes a microphone
and a speaker, the received input includes audio input received via the microphone, and the
presented output includes audio output presented via the speaker.

[0035] Various embodiments are described wherein: the Interaction unit includes a camera,
and the received input includes video input captured by the camera.

[0036] Various embodiments additionally include a detachable module that is configured to be
detached from a main body of the storage case assembly, wherein the detachable module
Includes: at least a portion of the Interaction unit, and a wireless communications interface
configured to exchange at least one of input data based on the input and output data upon
which the output is based with the main bodly.

[0037] Various embodiments are described wherein the processor 1s further configured to
receive, via the connectivity unit, an instruction to dispense the medicament.

[0038] Various embodiments are described wherein: the connectivity unit provides connectivity
via a computer network and a plain ordinary telephone system (POTS), two-way
communication session Is established via the computer network, and the processor is further
configured to, In response to the user input indicating a request to dispense the medicament,
establish a call via the POTS to an emergency dispatch.

[0039] Various embodiments are described wherein the processor Is further configured to
transmit pre-determined information to the emergency dispatch in lieu of establishing a voice
session with the emergency dispatch.

BRIEF DESCRIPTION OF THE DRAWINGS

[0040] In order to better understand various exemplary embodiments, reference i1s made to
the accompanying drawings, wherein:

FIG. 1 illustrates an exemplary medicament storage case;
FIG. 2 illustrates a block diagram of exemplary components of a medicament storage case;

FIG. 3 lllustrates an exemplary schematic diagram of exemplary components of a medicament
storage case;

FIG. 4 illustrates an exemplary sleeve for containing a medicament;

FIG. 5 lllustrates a cross section of an exemplary medicament storage case, including an
exemplary actuator for selectively retaining and releasing a sleeve,;

FIG. 6 lllustrates an exemplary method for contacting emergency services via a medicament
storage case;
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FIG. 7 Illustrates an exemplary method for allowing access to a medicament Iin response to a
remote instruction;

FIG. 8 illustrates an exemplary network environment for a medicament storage case;

FIG. 9 lllustrates an exemplary hardware diagram for a physician device or control center
device;

FIG. 10 illustrates a first alternative embodiment of a medicament storage case;

FIG. 11 illlustrates a cross-section of the first alternative embodiment of a medicament storage
case;

FIG. 12 illustrates a second alternative embodiment of a medicament storage case;

FIG. 13 Illlustrates a cross-section of the second alternative embodiment of a medicament
storage case;

FIG. 14 illustrates a third alternative embodiment of a medicament storage case;
FIG. 15 illustrates a fourth alternative embodiment of a medicament storage case; and

FIG. 16 illustrates a fifth alternative embodiment of a medicament storage case.

DETAILED DESCRIPTION

[0041] VWhile often effective, the emergency plan of providing a patient with medication to carry
at all times 1s not a complete solution. There are many situations where a patient may not have
access to the appropriate medication to address an emergency situation. For example, where
the patient's condition 1s as-yet undiagnosed, there has been no opportunity to prescribe the
emergency medication or device In advance. As another example, where the patient is a child
or otherwise requires supervision or guidance In use of the medication or device, the patient
may not actually carry the prescription which therefore may not be available. Furthermore, the
appropriate supervisor for administration may be unavailable. Outside of special circumstances
such as these, the patient may simply have forgotten the prescription or otherwise may not
currently have the prescribed medication or device with them at the time of the emergency. For
at least these reasons, there Is a need for an alternative or supplemental solution to providing
appropriate prescribed medication or devices In the event of an emergency.

[0042] As will be explained In greater detail below, various embodiments include a medicament
storage case that restricts access to a stored medicament until an instruction is received from
a remote operator, such as an on-call physician, to release the medicament for use by a local
patient or other user. To enable the remote operator to adequately determine whether and
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when 1t I1s appropriate to dispense a medicament from the storage case, the storage case
additionally facilitates two-way communication with the remote operator. Through this
communication, the remote operator may obtain information regarding the patient and the
situation sufficient to make a determination of whether medicament should be dispensed.

[0043] The description and drawings presented herein illustrate various principles. It will be
appreciated that those skilled in the art will be able to devise various arrangements that,
although not explicitly described or shown herein, embody these principles and are included
within the scope of this disclosure. As used herein, the term, "or,” as used herein, refers to a
non-exclusive or (i.e., or), unless otherwise indicated (e.qg., "or else” or "or In the alternative”).
Additionally, the various embodiments described herein are not necessarily mutually exclusive
and may be combined to produce additional embodiments that incorporate the principles
described herein. It will be apparent that the methods and devices described herein may be
used for dispensing medications, medical devices, and combinations thereof. Accordingly, the
term "medicament” as used herein will be understood to encompass both medications and
medical devices. Further, it will be appreciated with various devices described herein may be
used for providing controlled access to substances, devices, and other items outside of the
medical field.

[0044] Referring now to the drawings, in which like numerals refer to like components or steps,
there are disclosed broad aspects of various exemplary embodiments.

[0045] FIG. 1 Illustrates an exemplary medicament storage case 100. The various
embodiments of medicament storage cases disclosed herein, Iincluding the exemplary case
100 may also be referred to as medical management systems. As shown, the storage case
100 Includes a case body 110 and a door 120 attached thereto by hinges 122a, 122b. The
case body 110 includes an Interior area 140 that i1s accessible via an opening In the front
surface of the case body 110. In various embodiments, the storage case 100 is mountable to a
wall or other structure. As such, the storage case may also Include securing hardware
sufficient to accomplish such mounting. For example, the rear surface of the case body 110
may Include recesses for receiving bolt heads of bolts that have been screwed into a wall. As
another example, the securing hardware may include a separate mount structure that is
secured to the wall with screws and to which the rear surface of the case body 110 hooks,
clips, or 1s otherwise attached. Various other types of securing hardware for securing the
storage case 100 to a structure will be apparent. In various embodiments, the rear surface,
bottom surface, or other surface of the case body may include connectors, such as power,
network, and phone connections.

[0046] The bottom of the case body forms a lower ledge 142 upon which a dispensed
medicament 130 rests prior to removal by the user. Before being dispensed, the medicament
130 1s retained at another area of the internal area 140 that is inaccessible to the local user or
accessible with difficulty. For example, the medicament 130 may be retained at a portion of the
Internal area 140 that is above the opening and lower ledge 142 and concealed behind the
front surface of the storage case 110. In various embodiments, the storage case 100 is
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configured to store and dispense multiple medicaments, which may be different from each
other. For example, in some embodiments, the storage case Is able to dispense both adult and

child formulations of an epinephrine auto-injector, which may be contained within various
packaging such as a product box.

[0047] To retain the medicament prior to dispensation, the storage case 100 may include a
medicament lock (not shown) or other lockable retaining structure such as a door (not shown).
Alternatively, the illustrated door 120 may be lockable in a closed position. Various exemplary
medicament locks and other retaining structures will be described below In greater detalil.
Regardless of the specific retaining structure used, In various embodiments, the retaining
structure Is electronically movable from a locked state to an unlocked state by an actuator (not
shown) controlled by a processor (not shown), which may operate in accordance with received
Instructions from a remote site to unlock the retaining structure. For example, upon receiving
an unlock signal, such as an Internet packet including a dispense instruction, the processor
may transmit an access signal to the actuator which, in turn, unlocks the retaining structure.
Once the retaining structure is in the unlocked state, the medicament may be free for removal
from the device or the user may be able to manually operate the unlocked retaining structure
(e.g., open an unlocked door) to free the medicament.

[0048] The storage case 100 also includes multiple input/output devices for communicating
with the local user. As shown, the storage case includes a "Go" button 111 and a "Stop"” button
112. Upon pressing the Go button 111, the storage case 100 may Initiate a two-way
communication session with a remote site via a communication unit (not shown). The
communication session may involve audio communication via a microphone 114 and speaker
115 such that the local user and remote operator may converse. The Stop button 112 may be
configured to end the call or otherwise halt any processes performed by the storage case 100
upon a local user pressing the Go button 112.

[0049] A display 113 may also be provided for various purposes. For example, the display may
facilitate a video feed between the remote site and the local user as part of the two-way
communication session and in conjunction with a camera (not shown). Alternatively, the display
113 may show various information to the local user such as medicament usage instructions or
status updates regarding the current actions being performed by the storage case 100 or the
remote operator. As such, the displayed information may be locally-stored or received from the
remote site or elsewhere. In various embodiments, the information displayed on the display
113 1s controlled by a remote operator such as a physician. In some embodiments, the display
113 Includes a touchscreen input. In such embodiments, the display 113 may include soft
buttons instead of or in addition to the Go and Stop buttons 111, 112. A touchscreen display
113 may also be used to provide a management interface accessible via entry of a password,
swipe of a keycard, or any other authentication process to provide an authorized user with
access to recorded information or to the internal compartment to replace any dispensed or
expired medicaments.

[0050] Status of the storage case 100 may be communicated Iin alternative or additional
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manners. For example, as shown, the storage case 100 includes multiple status lights 116.
The status lights may communicate system information, such as power on or boot status, or
process flow information, such as whether a call has been placed or whether a medicament
has been dispensed. Various other uses for status lights 116 will be apparent.

[0051] In various embodiments, the electronics that control the operation of the storage case
may be constantly provided with power via a battery, power supply, or other power source.
Other embodiments may implement power saving features that reduce energy consumption.
For example, during periods of non-use, the electronics of the storage case 100 may be turned
off or placed In "sleep” mode. Upon activation by a local user, these electronics may be
powered on or awoken to perform the associated functions. For example, opening of the door
120, pressing of the Go button, or pressing of a separate "Power"” button may be configured to
Initiate power on or wake-up of the electronics. Various other power-saving features will be
apparent.

[0052] Once a medicament has been dispensed, the storage case 100 may be reloaded with
additional medicaments by service personnel. While in some embodiments, reloading may be
accomplished by opening the case 100, in other embodiments, service personnel may reload
the case directly through the front opening product access area without opening the case.
Various alternative methods for reloading without requiring special service access (e.g.
opening the case) may be utilized such as, for example, loading the medicament through slots
In the top of the case, as described below with respect to FIG. 16.

[0053] FIG. 2 lllustrates an exemplary block diagram 200 of exemplary components of a
medicament storage case. In various embodiments, the block diagram is representative of the
various electronic and mechanical components of the exemplary storage case 100 of FIG. 1.

[0054] As shown, the block diagram 200 includes an electronics subsystem 210, a mechanical
subsystem 240, and numerous additional components 250-266. The electronics subsystem
210 Includes a processor 212 and various supporting electronic components 214-232. The
processor 212 may include virtually any device capable of coordinating the functions described
herein such as, for example, a microprocessor, a field-programmable gate array (FPGA), or an
application-specific integrated circuit (ASIC). In various embodiments, the processor 212 is an
ARM architecture microprocessor.

[0055] The processor 212 Is provided with access to various forms of memory/data storage
Including an SD card interface 216 and onboard program and data memory 224, 226. The
program memory 224 stores software instructions for directing the processor in performing the
various methods described herein, such as the exemplary methods described with respect to
FIGS. 6-7. For example, the program memory 224 may store an operating system such as a
Linux kernel with appropriate device drivers, real-time transport protocol (RTP) stack
Instructions, session Initiation protocol (SIP) stack instructions, direct access arrangement
(DAA) stack instructions, and instructions for providing a Qt graphical user interface (GUI).
Additionally, the program memory 224 may store event handler instructions for responding to
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Incoming events such as door open/close, watchdog reset, factory reset, firmware upgrade,
entry into manufacturing mode, status/reporting, and failure notifications. The program
memory 224 may also store various audio components such as advanced Linux sound
architecture (ALSA) libraries, software codec Instructions, and echo/noise cancellation
algorithms.

[0056] The data memory 226 may be used by the processor to store various data, such as log
data regarding usage of the storage case, location Iinformation, or a log of temperature
Information. Various other data for storage Iin the data memory 226 or on an SD or other
memory card will be apparent in view of the present description. Alternatively or additionally, an
SD or other memory card 216 may be used to store boot-up instructions, firmware images,
activity logs, predefined information and messages, and other information.

[0057] The electronics subsystem 212 includes an audio interface 214, such as an audio
codec, for enabling the processor to receive and output audio via various audio devices such
as a speaker 250, a headset 252, or a microphone 254. Similarly, the electronics subsystem
210 Iincludes a touchscreen interface 218 for outputting visual data to and receiving touch input
from a touchscreen device 256. For various other input/output devices, such as status LEDs

258 or push-buttons 260, the electronics subsystem 210 provides a general purpose
iInput/output (GPIO) interface 220.

[0058] The processor 212 may also have access to various external devices. For example, to
connect to other devices via the Internet or other network, the electronics subsystem 210
Includes a physical network interface (PHY) which communicates via various media such as
Ethernet or WiF1I 262. Additionally, the electronics subsystem 210 includes a plain ordinary
telephone system (POTS) interface 228 to enable establishment of phone calls via a landline
264. To enable system debugging and other maintenance, the electronics subsystem 210
Includes an RS-232 serial interface 232 to which a device with a universal asynchronous
receiver/transmitter (UART) may be attached to exchange data and instructions with the
Processor.

[0059] The electronics subsystem 210 may also include an enclosure |/O Interface 230 for
communicating with the mechanical subsystem 240. In various embodiments, the enclosure
/O Interface 230 may simply utilize the GPIO interface 220. The mechanical subsystem 240
Includes two devices. A door opening detection device, such as a switch, button, proximity
sensor, or motion detector, may be positioned to send a signal to the enclosure I/O interface
230 when the door is opened. In various embodiments, this signal may be used to power on or
wake up the electronics subsystem 210. A medicament lock/unlock mechanism 244 such as a
solenoid interface or other actuator interface receives access signals from the processor 212
via the enclosure |/O Iinterface 244. Upon receiving such as signal, the medicament lock/unlock
mechanism 244 causes a medicament to be dispensed, as will be explained In greater detall
below.

[0060] FIG. 3 lllustrates an exemplary schematic diagram 300 of exemplary components of a
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medicament storage case. In various embodiments, the schematic diagram 300 may describe
the various systems of the exemplary storage case 100 and may Illustrate a more detailed
embodiment of the block diagram 200 of FIG. 2.

[0061] As shown, the system Is arranged around a processor 310 which, as described above,
may be a microprocessor, FPGA, ASIC, or any other device capable of performing the
functions described. The processor 310 may Include some onboard memory and may
additionally have access to other forms of memory such as an SD card connector 311, and
EEPROM 314, a DDR3 memory 315, and a NAND flash memory 316. The processor 310 may
communicate with the SD card connector 311 via a secure digital input output (SDIO) bus.
Various data and instructions may be stored among these memory devices. Further, it will be
apparent that fewer or additional memory devices, and memory devices of different types from
those shown, may be utilized.

[0062] The processor may also make use of other devices that do not belong to an otherwise-
described subsystem. For example, Iin various embodiments, the system 300 may keep a log
of usage based on a date and time reported by a real time clock chip 312. In some
embodiments, the processor 310 may log or monitor a temperature of the medicaments or the
surrounding area, as reported by a temperature sensor 313. In some embodiments, the
temperature sensor 313 may be used by the processor 310 or other chip (not shown) to
regulate the temperature to which the medicaments are exposed. For example, a storage case
may be provided with fans or other devices for controlling an internal temperature. The
processor 310 may be configured in such embodiments to control the fans in response to the
temperature sensor 313 reporting a temperature or time-temperature reading that i1s higher
than some predetermined threshold. Such features may be particularly useful in embodiments
where the storage case Is portable or may otherwise be subjected to inconsistent climates.
Further, as described above, the processor 310 may provide a debug or maintenance
Interface to other devices via a RS232 transceiver 317 and connector 318.

[0063] As explained, In various embodiments, the system 300 may be powered on or awoken
In response to detecting that the door has been opened. To provide such functionality, a door
opening detection module 320 including one or more proximity sensors 322 for detecting that
the door has been moved away from the closed position. Such information may be transmitted
to the processor via one or more GPIO lines. In various alternative embodiments, the proximity
sensor 322 may be replaced with other devices such as a dedicated power button or one of
the go-stop buttons 341.

[0064] To facilitate audio communication, an audio interaction unit 330 Is In communication
with the processor 330. Namely, the audio interaction unit 330 Iincludes an audio codec 332
that exchanges data with the processor 310 via a multichannel audio serial port (McASP) and
an inter-integrated circuit (12C) bus. The audio codec 332, In turn, renders audio data received
from the processor 310 through a headset 334 and speaker 336 and digitizes analog audio
data received via a microphone 338. As will be understood, the processor may simply act as a
passthrough for such audio data, enabling exchange of the data between the audio interaction
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unit and a connectivity unit 350. In other embodiments, the audio interaction unit 330 may be
connected directly to the connectivity unity 350 thereby allowing data to be transferred with a
remote location without the processor 310 handling such data. For example, the audio
Interaction unit 330 may transmit and receive analog audio data via the RJ-11 connector. In
some embodiments, such a direct connection may be selectively enabled or disabled by the
processor 310.

[0065] For additional types of local user interaction, the system 300 Includes a user interface
unit 340 including various input and output devices. For example, the user interface unit 340
may Include Go and Stop buttons 341 that may be used to Initiate and interrupt operation of
the system to connect to a remote site. As such, the Go and Stop buttons 341 may provide
signals to the processor 310 via one or more GPIO channels. Similarly, the processor may be

configured to illuminate status and activity LEDs 343 by transmitting signals via one or more
GPIO channels.

[0066] The user interface unit 340 also includes an LCD display 345 and integrated touch
screen 35/. The processor 310 may output visual data, such as predefined instructions stored
among the memory devices 311, 314, 315, 316 or information received via the connectivity
module 350, to the LCD display 345 via a display interface. The processor 310 also receives
any Input received by the touch screen 347 through the touch screen interface. Various
embodiments may also facilitate usage of the system in low-light conditions by providing a
pbacklight driver 349 for controlling backlighting to the LCD display 345, Go-Stop buttons 341,
or other components. The processor may transmit an indication of the intensity of the
backlighting desired to the backlight driver 349 via a pulse-width modulation channel.

[0067] The processor 310 i1s provided with the ability to communicate with remote devices via
the connectivity module 350. As shown, the connectivity module 350 provides three channels
of communication. It will be appreciated that fewer or additional communication channels may
be supported. As a first channel, the connectivity module includes an Ethernet PHY chip 351
that enables wired network communication via an Ethernet connector 353, such as an RJ-45
connection. The processor 310 may transfer data to and from the Ethernet PHY chip via a
media independent interface (MIl). To provide a second network channel, the connectivity
module 350 includes a WiFI module 355 which includes an antenna and the WiFiI PHY chip.
The processor 310 may transfer data to and from the WiFI module 355 via a SDIO bus. The
third channel provided by the connectivity module 350 is a landline POTS connection. As such,
the connectivity module 350 includes a voice direct access arrangement (DAA) chipset 357 In
communication with the phone line via an RJ-11 connector 359. The processor 310 may be In
communication with the voice DAA chipset 357 via an SP| bus and a McASP.

[0068] To effect release of medicaments, the processor 310 Is In communication with a
medicament device dispensing circuit 360. Specifically, the processor 310 may be In
communication with one or more solenoid interfaces 362, 364 or other interfaces for effecting
dispensing of a medicament. In various embodiments, the processor 310 communicates with
each of the solenoid interfaces 362, 364 via a general purpose 1O channel, respectively.
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[0069] In some embodiments, various electronic circuits may Include self-diagnostic or
feedback capabilities. For example, the self-diagnostic or feedback methods may be employed
to monitor the state of the solenoid loop, to monitor battery degradation, or to monitor other
key functionalities. Methods for mplementing such capabilities will be apparent.

[0070] It will be appreciated that some devices that may be used In implementing the
exemplary system 300 may be omitted. For example, in implementations of the system, a
telephone line translator may be positioned between the voice DAA chipset 357 and the RJ-11
connector or magnetic may be provided between the Ethernet PHY chip 351 and the Ethernet
connector 353. Further, additional lines of communication may be provided between the
various chips. For example, the processor 310 may additionally transmit various signals In
addition to the display data to the LCD display 345 such as an enable or read/write signal.
Various additional implementation details that have been omitted will be apparent.

[0071] As noted, medicaments may be dispensed with or without packaging. In some
embodiments, retention and release of the medicaments may be facilitated by a separate
sleeve, case, or other apparatus that contains or holds the medicament and provides other
structural features for engagement with the medicament lock or other retaining structure of the
storage case. FIG. 4 lllustrates an exemplary sleeve 400 for containing a medicament. The
sleeve 400 may be made of virtually any material; in some embodiments, the sleeve 400 is
formed of acrylonitrile butadiene styrene (ABS) plastic or other material that is sufficiently
strong to withstand or absorb drop forces to preserve the integrity of any medicaments housed
Inside the sleeve 400. The sleeve Includes a hollow sleeve body 410, at least one opening 420
near at least one end, and a rail 430 extending from an upper surface of the body 410. The
opening Is sized to receive a box packaging for a medicament. For example, a standard
commercial box packaging Including two epinephrine pens may be inserted through the
opening 420 and received within the body 410. The raill 430 1s provided to engage the
medicament lock or other retaining structure of the storage case, an example of which will be
described below with respect to FIG. 5.

[0072] It will be apparent that the sleeve 400 is one example and that various alternative
structures may be used. For example, the sleeve may not include an opening 420 and,
Instead, may Include a hinged engagement between two portions of the body such that the
sleeve may be opened. As another example, the rail 430 may be replaced with a round loop,
magnet, or other structure or material suitable for engaging the particular retaining structure
used. Further, the body 410 may be formed in a different shape. For example, where the
medicament Is dispensed without packaging, the body 410 may instead be a round sleeve or
other shape structured to contain the medicament. In some embodiments, the body 410 may
be omitted and the rails 430 or other engaging structure may be attached directly to the
medicament or medicament packaging via adhesive, screws, or other attachment means or
may be Iintegrally formed with the medicament or packaging. Various additional modifications
will be apparent.
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[0073] FIG. 5 illustrates a cross section 500 of the exemplary medicament storage case 110 of
FIG. 1 as viewed from the side, Including an exemplary actuator for selectively retaining and
releasing a sleeve. The case body 110 provides front and rear surfaces forming the internal
area 140 therebetween.

[0074] The sleeve 400, containing the medicament 130, Is suspended within the internal area
140 by the sleeve rail 430. As shown, a hook 510 Is received under the rail 430 such that the
sleeve 400 hangs from the hook 510. The hook 510 i1s held in place at a pivot point 512. For
example, a rod, pin, or other structure may be inserted through the hook 510 at the pivot point
512 which allows the hook to rotate clockwise or counter clockwise as viewed from the
perspective of FIG. 5. The weight of the sleeve 400 and medicament 130 tends to force the
hook to rotate clockwise; as may be seen, upon the hook 510 rotating sufficiently far clockwise,
the rail 430 would slide off of the hook $10. No longer supported by the hook 510, the sleeve
400 would fall and land on the lower ledge for retrieval by the user. To counteract the
downward force of the sleeve 400 on the hook 510, a spring of sufficient strength Is disposed
between the top portion of the hook 510 and the case body 110. As such, when no other
outside forces act upon the hook 510, the hook retains the sleeve 400 In suspension.

[0075] To effect release of the retaining structure (e.g., the hook 510 and spring 514), an
actuator including a solenoid 562 and solenoid controller 362 are provided. As described
above, the solenoid controller 362 receives an access signal from the processor and, In
response, sends a current through the solenoid 562 sufficient to move the solenoid cylinder
forward (to the right from the perspective of FIG. 5) and impose a third force on the hook 512.
The force of the solenoid 562 together with the downward force of the sleeve 400 and
medicament 130 are sufficiently high to counteract the force of the spring 514 and thereby
cause the hook 510 to rotate and release the sleeve 400.

[0076] It will be apparent that the arrangement of FIG. 5 Is but one example of a retaining
structure and actuator for dispensing a medicament and that numerous additional
configurations are possible. For example, the sleeve 400 may be suspended directly from the
solenoid cylinder, which 1s moved out of engagement with the sleeve 400 upon activation by
the solenoid controller 362. In such an embodiment, the components of the solenoid 562 may
serve as both the retaining structure and the actuator. Similarly, in some embodiments, the
solenoid cylinder may be in contact with or formed with another non-pivoting structure that is
moved linearly out of engagement with the sleeve 400. As another alternative, instead of
suspending the sleeve 400 or the medicament 130, the sleeve 400 or the medicament 130
along may rest on a movable platform. Upon activation, the platform may retract or pivot, such
that the sleeve 400 or medicament 130 Is no longer supported and falls to the lower ledge 142.

[0077] It will also be appreciated that various arrangements may use actuators other than
solenoids. For example, a servo motor or stepper motor may be used to control the angular
position of the hook 510 or a platform or may be used to linearly retract another retaining
structure via one or more linkage structures (e.g., by winding a cable attached to the
structure). As another example, where the retaining structure is an electromagnet, the actuator



DK/EP 3146515 T3

may be a controller adapted to cut power to the magnet, thereby releasing the sleeve 400 or
medicament 130. Various other types of actuators will be apparent.

[0078] Further various other retaining structures and actuator arrangements may be utilized
that do not deliver the medicament through dropping the medicament to a user accessible
area. For example, a medicament 130 may be locked to the storage case by a ring or clamp
disposed around the medicament 130 and that may be opened by an appropriate actuator. As

another example, the medicament 130 may be stored behind a locked door (e.q., a secondary
door behind the primary door 120, or behind the primary door 120 in an embodiment where
the controls such as the Go button 111 are not also housed behind the primary door) or within
a locked drawer. The actuator in such embodiments may serve to unlock such a door or
drawer, allowing the user to open the door or drawer and gain access to the medicament.
Thus, In some embodiments the actuator effects active release of the medicament 130, such
that the user may directly retrieve the medicament 130 after release, while In other
embodiments the actuator effects passive release of the medicament 130, such that the user is
able to manually move the retaining structure to gain access to the medicament 130.

[0079] FIG. 6 Illlustrates an exemplary method 600 for contacting emergency services via a
medicament storage case. The method 600 may be performed by a processor of the storage
case 100, such as processor 212 or processor 310, and may be encoded as program
Instructions for execution by such a processor.

[0080] The method 600 begins In step 610 and proceeds to step 620 where the processor
receives an Indication that the Go button has been pressed. Such button press may be
detected via a physical Go button such as button 111 or via a soft Go button such as may be
displayed on a touchscreen display such as display 113. In various embodiments, the step 620
consists of the processor receiving and recognizing an event at an event handler.

[0081] Next, In step 630, the processor initiates a landline call to an emergency dispatch. For
example, where the storage case iIs located Iin the U.S., the processor may be configured to
place a phone call to 911 emergency services. During or after connection to the emergency
dispatch, the processor transmits a set of predetermined Iinformation to the emergency
dispatch via the landline call. For example, the processor may transmit an indication that the
call is from a medicament storage case, that no voice session Is being established with the
local user, or a location of the storage case which may be pre-programmed or determined at
the time of the via GPS or other means. Various additional or alternative information to transmit
to the emergency dispatch will be apparent. The information may be transmitted in any form
such as, for example, computer-rendered voice audio, fax data, or data otherwise encoded on
an analog telephone signal.

[0082] Next, In step 650, the processor initiates a voice-over-IP (VOIP) call to a control center
other than the emergency dispatch. For example, the control center may be operated by the
same entity that provides, maintains, or i1s otherwise associated with the storage case or the
medicament contained therein. Again, the storage case may also transmit various predefined
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Information, such as the location or an identifier of the storage case. Then, In step 660, the
processor exchanges audio data between the audio codec and the VOIP channel, such that
the local user is able to converse with the operator at the control center. As will be described
below, the control center operator may transfer the call to a physician, after which the local
user may converse with the physician. In step 670, the processor determines whether to end
the VOIP call. For example, the processor may determine whether the Stop button has been
pressed or If the VOIP call has been closed from the other end. If not, the method 600 loops
back to step 660 to continue to exchange audio data with the remote site. Otherwise, the
processor proceeds to close the VOIP channel in step 680 and the method ends In step 690.

[0083] It will be appreciated that the method 600 Is one example of the operation of a
medicament storage case in accordance with the systems and methods described herein and
that various alternative methods may be used. For example, step 670 may be accomplished
through the event handler and detection of the events that would close the call. In some
embodiemnts, no call to the emergency dispatch may be placed, while in other embodiments
only the call to 911 may be placed where the emergency dispatch Is equipped to remotely
control dispensation of the medicament or to transfer the call to a physician or other entity so-
equipped. In other embodiments, various steps of the method are performed In parallel. For
example, step 620 may split into two threads: a first thread with steps 630, 640 and a second
thread with steps 650-680. In such embodiments, the two calls may be placed simultaneously.
Various other modifications will be apparent.

[0084] FIG. 7 lllustrates an exemplary method 700 for allowing access to a medicament In
response to a remote Iinstruction. The method 700 may be performed by a processor of the
storage case 100, such as processor 212 or processor 310, and may be encoded as program
Instructions for execution by such a processor.

[0085] The method begins in step 710 and proceeds to step 720 where the processor receives
an unlock signal that serves as a dispense instruction. For example, the processor may receive
a packet Including an instruction to dispense a medicament. In step 730, the processor
determines, from the instruction, the index of the medicament to be dispensed. In particular, In
embodiments where the storage case Is capable of dispensing multiple different medicaments
and dosages, the available medicaments may be indexed. For example, an adult epinephrine
Injector set may be indexed "0" while a child epinephrine injector set may be indexed "1." The
Instruction received In step 720 may directly specify the index to the appropriate medicament
or may only specify the medicament to be dispensed, in which case the processor determines
the Index of the identifled medicament through, for example, a lookup table. In embodiments
where only a single type of medicament may be dispensed, the step /30 may be omitted.

[0086] In step 740, the processor sends an access signal to the actuator associated with the
appropriate medicament. Again, this step may include correlating an index or medicament to
an actuator through, for example, a lookup table. Upon receiving the access signal, the
actuator releases the medicament for retrieval by the user. In various alternative embodiments,
a single actuator may control the release of multiple medicaments; in such embodiments, the
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processor may simply send the index or other identification of the desired medicament to the
actuator which, In turn, determines the appropriate action to dispense the requested
medicament.

[0087] After dispensing the medicament, the processor locates stored video instructions for the
medicament or receives such instructions via the network interface. In step 750, the processor
outputs the Instructions via the display device, thereby reinforcing any physician or other
remote operator instructions with visuals. The method 700 then proceeds to end in step 760.

[0088] FIG. 8 lllustrates an exemplary network environment 800 for a medicament storage
case. As explained In detail above, the operations of the storage case 100 are at least partially
controlled by remote devices such as a control center device 820 or a physician device 830 via
the Internet 810 or other network. The control center device 820 or physician device 830 may
be virtually any user device such as a terminal, personal computer, tablet, mobile phone, or
other device.

[0089] As explained, upon activation by a user, the storage case 100 initiates a VOIP call to a
remote site such as the control center 820 or an emergency dispatch (not shown). The control
center 820, either immediately or at some time during the call may transfer the VOIP call to a
physician who Is either on-site or on-call. In some embodiments, the control center 820 may
simply operate as an electronic dispatch that automatically forwards the call to an available
physician device 830. In such embodiments, the control center 820 may be hosted within a
cloud computing environment.

[0090] The control center 820 or physician device 830, in addition to facilitating the audio VOIP
call, may also provide the remote operator the ability to remotely release one or more
medicaments at the storage case 100. For example, the physician device 830 may run a
mobile app that both communicates audio data between the physician and the storage case
and presents two buttons to the physician: a button to dispense an adult formulation
epinephrine Injector and a button to dispense a child formulation epinephrine injector. Such
buttons may result in the physician device generating and transmitting a release signal, such
as a dispense Instruction packet, to the storage case 100 either via the control center 820 or
directly through the Internet 810 bypassing the control center 820. Similar functionality may be
provided at the control center 820.

[0091] Various modifications and additional features will be apparent. For example, the control

center 820 or physician device 830 may be further configured to support a one- or two-way
video feed with the storage case 100. As another alternative, the control center 820 or
physician device 830 may enable the remote operator to select or transmit text or graphics to
be displayed on a display device of the storage case 100. Further the control center 820 or
physician device 830 may Interface with other devices (not shown) such as a patient record

repository such that the remote operator is able to access a medical history of the patient.

[0092] In some embodiments, a management system may also be in communication with the
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storage case 100 via the Internet 810 or other network. For example, a separate server,
personal computer, table, laptop, cloud virtual machine, or the control center 820 itself may
communicate with the storage case to perform functions such as inventory management, call
recording & logging, and other management functions.

[0093] FIG. 9 illustrates an exemplary hardware diagram 900 for a physician device or control
center device. In various embodiments, exemplary hardware diagram 900 may also describe
at least a portion of the storage case. As shown, the hardware 200 includes a processor 920,
memory 930, user interface 940, network Interface 950, and storage 960 Interconnected via
one or more system buses 910. It will be understood that FIG. 9 constitutes, In some respects,
an abstraction and that the actual organization of the components of the hardware 900 may be
more complex than illustrated.

[0094] The processor 920 may be any hardware device capable of executing instructions
stored iIn memory 930 or storage 960 or otherwise processing data. As such, the processor
920 may Iinclude a microprocessor, field programmable gate array (FPGA), application-specific
Integrated circuit (ASIC), or other similar devices.

[0095] The memory 930 may include various memories such as, for example L1, L2, or L3
cache or system memory. As such, the memory 930 may Include static random access
memory (SRAM), dynamic RAM (DRAM), flash memory, read only memory (ROM), or other
similar memory devices.

[0096] The user Interface 940 may Include one or more devices for enabling communication
with a user such as an administrator. For example, the user interface 940 may Include a
display, a mouse, and a keyboard for receiving user commands. In some embodiments, the
user interface 240 may include a command line interface or graphical user interface that may
be presented to a remote terminal via the network interface 950.

[0097] The network Interface 950 may Include one or more devices for enabling
communication with other hardware devices. For example, the network interface 950 may
Include a network interface card (NIC) configured to communicate according to the Ethernet
protocol. Additionally, the network Interface 950 may implement a TCP/IP stack for
communication according to the TCP/IP protocols. Various alternative or additional hardware or
configurations for the network interface 950 will be apparent.

[0098] The storage 960 may include one or more machine-readable storage media such as
read-only memory (ROM), random-access memory (RAM), magnetic disk storage media,
optical storage media, flash-memory devices, or similar storage media. In various
embodiments, the storage 960 may store instructions for execution by the processor 920 or
data upon with the processor 920 may operate. For example, the storage 960 may store a
base operating system (OS) 961 such as Linux, MICROSOFT WINDOWS OS, APPLE OS X,
APPLE 105, or GOOGLE ANDROID OS. The storage 960 also includes instructions for defining
an application 962 that communicates with one or more storage cases. As part of the storage
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case app 962, the storage 960 may store VOIP instructions 963 for communicating audio or
video data with the storage case and release instructions 964 for instructing, at the command
of the user of the hardware 900, the storage case to release a medicament.

[0099] It will be apparent that various information described as stored in the storage 960 may
be additionally or alternatively stored in the memory 930. For example, the operating system
961 and wall unit app 962 may be copied, at least partially, to memory 930 for execution by the
processor 920. In this respect, the memory 930 may also be considered to constitute a
"storage device”" and the storage 960 may be considered a "memory.” Various other
arrangements will be apparent. Further, the memory 930 and storage 960 may both be
considered to be "non-transitory machine-readable media." As used herein, the term "non-
transitory” will be understood to exclude transitory signals but to include all forms of storage,
Including both volatile and non-volatile memories.

[0100] VWhile the hardware 900 is shown as including one of each described component, the
various components may be duplicated in various embodiments. For example, the processor
920 may Include multiple microprocessors that are configured to independently execute the
methods described herein or are configured to perform steps or subroutines of the methods
described herein such that the multiple processors cooperate to achieve the functionality
described herein.

[0101] Having described one exemplary embodiment of a medicament storage case with
respect to FIGS. 1-9, various alternative embodiments will now be described. It will be
understood that the various features disclosed among all embodiments described herein may
be combined to yield further alternative embodiments within the scope of the methods and
techniques described herein.

[0102] FIG. 10 illustrates a first alternative embodiment of a medicament storage case 1000.
As shown, the first alternative embodiment 1000 1s similar to the embodiment of FIG. 1,
Including a storage case body 1010, hinged door 120, Go button 111, Stop button 112, display
device 113, and dispensable medicament 130. The first alternative embodiment 1000 also
Includes a detachable communications unit 1040 that includes a camera 1042. Alternatively or
additionally, the detachable communications unit 1040 may include a speaker or a microphone.
The detachable communications unit 1040 may be removed from the case body 1010 and
transported to another location, such as a location of a patient that may not be near the
storage case body 1010. The detachable communications unit 1040 may relay visual or audio
data to and from the storage case 1000 via a wireless communications medium such as, for
example, a WiFI or Bluetooth connection. As such, the remote operator, such as a physician,
may be able to visualize or communicate with a patient that is unable to walk to the wall-
mounted storage case 1000.

[0103] In various embodiments, the detachable communications unit 1040 may be freely
detachable by a user while, in other embodiments, removal of the detachable communications
unit 1040 may be restricted. For example, the detachable communications unit 1040 may only
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be removable once a call to the control center has been place or upon receipt of an instruction
from the control center or physician to release the detachable communications unit 1040.
Selective release of the detachable communications unit 1040 may be provided in virtually any
of the manners described herein with respect to providing selective access to medicaments.
For example, the detachable communications unit 1040 may be secured to the body 1010 via
one or more movable tabs or hooks. Upon receipt of an instruction to release the detachable
communications unit 1040, the processor may then signal one or more solenoid controllers to
activate one or more solenoids arranged to disengage the tabs or hooks, thereby release the
detachable communications unit 1040.

[0104] FIG. 11 Illustrates a cross-section 1100 of the first alternative embodiment of a
medicament storage case. The cross-section 1110 shows that, instead of suspending a
medicament for dispensing, the medicaments 130, 131 may rest on respective platforms or
doors 1150, 1151. Upon activation by the electronics 1117, an actuator such as a solenoid,
servo motor, or stepper motor may slide or rotate one of the platforms 1150, 1151 such that
the associated medicament 130, 131 i1s no longer supported and slides down the curved back
wall toward the front opening.

[0105] FIG. 12 illustrates a second alternative embodiment of a medicament storage case
1200. The second alternative embodiment 1200 includes a case body 1210 and a separate
shell 1220 that forms a ledge for the dispensed medicament 130. The second alternative
embodiment 1200 also iIncludes a touchscreen display device 113 and a detachable
communications unit 1240 including a camera 1242. The second alternative embodiment 1200
lacks physical buttons and, instead, may provide only software buttons via the touchscreen
display device 113.

[0106] FIG. 13 Illustrates a cross-section 1300 of the second alternative embodiment of a
medicament storage case. As shown, the case body 1210 forms two recesses for receiving
medicaments 130, 131. The recesses are associated with respective doors 1350, 1351 that
may be actuated by the electronics to release medicaments 130, 131 to slide down to the
lower ledge formed by the shell 1220.

[0107] FIG. 14 illustrates a third alternative embodiment of a medicament storage case 1400.
The third alternative embodiment 1400 includes a case body 1410, a Go button 1411, a Stop
button 1412, a display device 1413, and a camera 1442 which may be part of a detachable
communications unit. Additionally, the third alternative embodiment 1400 includes a door 1420
that, when closed, blocks access to the medicament 130. Upon actuation by the electronics,
the door 1420 may be come unlocked, such that the local user may manually open the door
and remove the medicament from the interior area.

[0108] FIG. 15 illustrates a fourth alternative embodiment of a medicament storage case 1500.
The fourth alternative embodiment 1500 1s similar to the third alternative embodiment 1400 but
Includes components In different locations. As shown, the fourth alternative embodiment 1500
Includes a body 1510, a Go button 1511, a Stop button 1512, a display device 1513, a camera
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1542, and two medicaments 130, 131 disposed within respective locked drawers. Upon
actuation by the electronics, one of the drawers may become unlocked, such that the user may
pull the drawer and respective medicament 130, 131 out of the side of the body 1510

[0109] FIG. 16 illustrates a fifth alternative embodiment of a medicament storage case 1600.
The fifth alternative embodiment 1600 includes a two-part case body 1610, 1630 that Is
hingedly attached to allow maintenance personnel to access the electronics after unlocking the
front body 1610 from the rear body 1630 via the lock 1617. The fifth alternative embodiment
1600 also Includes a Go button 1611, Stop button 1612, display device 1613, and hinged door
1620. As shown, the fifth alternative embodiment 1600 also includes two slots 1631, 1632 In
the top surface for loading medicaments for dispensing. A medicament inserted into one of the
slots 1631, 1632 falls through a channel until it iIs caught by a retaining structure; thereafter,
the retaining structure may be actuated to release one of the medicaments. The fifth
alternative embodiment 1600 also includes stickers 1618, 1619 including textual instructions.

[0110] According to the foregoing, various exemplary embodiments enable rapid access to
medicaments that require prescription in emergency situations. For example, by providing a
medicament storage case that enables the local user to communicate with a remote operator
such as a health professional, remote qualified personnel may adequately assess the
emergency situation and determine If an emergency prescription for the medicament iIs
appropriate. Further, by providing a storage case that Is remotely controlled by such
personnel, the storage case may restrict access to the medicaments until such time that
remote personnel enable access to the appropriate medicaments. Various other benefits will
be apparent in view of the foregoing description.

[0111] It should be apparent from the foregoing description that various exemplary
embodiments of the invention may be implemented in hardware and/or firmware. Furthermore,
various exemplary embodiments may be implemented as instructions stored on a machine-
readable storage medium, which may be read and executed by at least one processor to
perform the operations described In detail herein. A machine-readable storage medium may
Include any mechanism for storing information in a form readable by a machine, such as a
personal or laptop computer, a server, or other computing device. Thus, a machine-readable
storage medium may Include read-only memory (ROM), random-access memory (RAM),
magnetic disk storage media, optical storage media, flash-memory devices, and similar
storage media.

[0112] It should be appreciated by those skilled in the art that any block diagrams herein
represent conceptual views of illustrative circuitry embodying the principals of the invention.
Similarly, it will be appreciated that any flow charts, flow diagrams, state transition diagrams,
pseudo code, and the like represent various processes which may be substantially represented
IN machine readable media and so executed by a computer or processor, whether or not such
computer or processor Is explicitly shown.
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PATENTKRAY

1. Laegemiddelopbevaringsetuienhed omfattende:

et etuillegeme (110), der definerer en frontoverflade, en bagoverflade, et indvendigt
omrade (140) og en abning i1 frontoverfladen, hvorigennem det indvendige omrade er
tilgengeligt;

fastggrelse af hardware, der kan fastggre bagoverfladen at etuilegemet til en vaeg;

en dgr (120), der er h&ngselsforbundet med etuilegemet stgdende op til abningen, hvor
lagen blokerer for det indvendige omrade, nar dgren indtager en lukket position, og muligggr
adgang til det indvendige omrade (140), nar dgren (120) indtager en aben position;

en legemiddellas (510), der er placeret inde 1 det indvendige omrade (140) og
konfigureret til at indtage en last tilstand og en ulast tilstand, hvor legemiddellasen begrenser
fiernelse af en epinephrininjektor (130) fra det indvendige omrade (140), nar legemiddellasen
(510) indtager den laste tilstand, og muligggr fjernelse af epinephrininjektoren (130) fra det
indvendige omrade, nar le&gemiddellasen indtager den ulaste tilstand, hvor leegemiddellasen
(510) er tilpasset til at overga fra den laste tilstand til den ulaste tilstand som reaktion pa
modtagelse af et adgangssignal;

en mikrofon (338), der er konfigureret til at modtage fgrste lyd som input fra en lokal
bruger;

en hgjtaler (336), der er konfigureret til at udsende anden lyd til den lokale bruger;

en kommunikationsenhed (350), der er konfigureret til at tilvejebringe mindst €én
kommunikationskanal til mindst ét fjernt sted; og

en processor (310), der er konfigureret til at:

etablere (6350), via kommunikationsenheden, en tovejskommunikationssession mellem
den lokale bruger og det fjerne sted, hvor kommunikationsenheden transmitterer den fgrste lyd
modtaget af mikrofonen og modtager den anden lyd, der skal udsendes via hgjtaleren,

modtage (720) et oplasningssignal, der instruerer opbevaringsetuiet om at tillade adgang
til epinephrininjektoren, og

udsende (740) et adgangssignal til legemiddellasen som reaktion pa modtagelse af

oplasningssignalet.

2. Laegemiddelopbevaringsetul ifglge krav 1, der endvidere omfatter en aktuator
(562), der er konfigureret til at lade legemiddellasen (510) overga fra den laste tilstand til en
ulast tilstand, hvor legemiddellasens (510) overgang friggr epinephrininjektoren (130) for

fjernelse fra det indvendige omrade (140) og efterfglgende anvendelse,
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og hvor aktuatoren er tilpasset til at lade legemiddellasen overga fra den laste tilstand til

den ulaste tilstand som reaktion pa modtagelse af adgangssignalet.

3. Laegemiddelopbevaringsetul ifglge krav 1 eller 2, der endvidere omfatter en knap
(341) 1 forbindelse med processoren (310), hvor processoren (310) er konfigureret til at etablere

(650) tovejskommunikationssessionen som reaktion pa, at der trykkes pa knappen (341).

4. Laegemiddelopbevaringsetul ifglge krav 3, hvor processoren (310) endvidere er
konfigureret til at:

ctablere (630) et fastnettelefonopkald via kommunikationsenheden og et ordinart
konventionelt telefonsystem (POTS) til en ngdindsats som reaktion pa, at der trykkes pa
knappen; og

transmittere  (640)  forudbestemte  informationer t1l  ngdindsatsen  via

fastnettelefonopkaldet.

J. Laegemiddelopbevaringsetul ifglge et hvilket som helst at kravene 1-4, der
endvidere omfatter:

en visningsanordning (345),

hvor processoren (310) endvidere er konfigureret til at udsende videoinstruktioner via

visningsanordningen (345) til brugeren, efter at der er givet adgang til epinephrininjektoren.

6. Laegemiddelopbevaringsetui ifglge et hvilket som helst at kravene 1-5, der
endvidere omfatter:

et hylster (400), der er dimensioneret til at indeholde epinephrininjektoren (130) og
placeret inde 1 det indvendige omrade (140),

hvor legemiddellasen (510) gar 1 indgreb med hylstret (400) 1 den laste tilstand for at
begranse fjernelse af epinephrininjektoren (130) fra det indvendige omrade (140) og friggres fra
hylstret (400) 1 den ulaste tilstand for at muligggre fjernelse af epinephrininjektoren (130) fra det
indvendige omrade (140).

7. Laegemiddelopbevaringsetui ifglge krav 6, hvor, efter at legemiddellasen (510)
er frigjort fra hylstret (400), hylstret (400) falder vaek fra legemiddellasen (510) og mod

abningen.
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3. Legemiddelopbevaringsetui ifglge et hvilket som helst at kravene 1-7, der
endvidere omfatter en supplerende legemiddellas (510), der er konfigureret til selektivt at

begranse eller tillade fjernelse af en supplerende epinephrininjektor (130).

9. Laegemiddelopbevaringsetui ifglge krav 1,

hvor etuillegemet (110) endvidere definerer en nedre  kant, hvor
legemiddelopbevaringsetuiet endvidere omfatter: et hylster (400), der er dimensioneret til at
indeholde en epinephrininjektor (130) og placeret inde 1 det indvendige omrade (140), hvilket
hylster (400) indbefatter en skinne; og

en knap (341), der er tilgengelig for den lokale bruger,

hvor legemiddellasen omfatter en krog (510), der kan bevaeges mellem en fgrste position
og en anden position, hvor krogen (510) er placeret til at ga 1 indgreb med hylstrets (400) skinne,
nar den er i den fgrste position og er placeret til at friggres fra hylstrets (400) skinne, nar den er
1 den anden position, og hvor hylstret (400) er nedhangt over den nedre kant, nar krogen (510)
er 1 indgreb med hylstrets (400) skinne, og hvor hylstret (400) falder til den nedre kant, nar
krogen (510) friggres fra hylstrets (400) skinne;

hvor legemiddelopbevaringsetuiet endvidere omfatter en aktuator omfattende en
solenoide (562), hvor solenoiden (562), efter aktivering, bevager krogen (510) fra den fgrste
position til den anden position;

hvor kommunikationsenheden (350) er konfigureret til at tilvejebringe ordinaer
konventionel telefonsystem- (POTS) konnektivitet og internetkonnektivitet;

og hvor processoren (310) er konfigureret til at:

detektere (620) et tryk pa knappen,

som reaktion pa detektering af trykket pa knappen:

etablere (630) et telefonopkald til en ngdindsats via kommunikationsenheden (350) og
POTS,

transmittere (640) forudbestemte informationer til ngdindsatsen via telefonopkaldet, og

ctablere (650) en tovejskommunikation mellem den lokale bruger og et fjernt sted via
kommunikationsenheden (350) og internettet, hvor kommunikationsenheden (350) transmitterer
den fgrste lyd modtaget af mikrofonen (338) og modtager den anden lyd, der skal udsendes via
hgjtaleren (336), modtager (720) en oplasningsmeddelelse via internettet, og

som reaktion pa modtagelse af oplasningsmeddelelsen, bevirker aktivering (740) af

solenoiden (562) for at bevirke friggrelse af hylstret (400).
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10. Lagemiddelopbevaringsetul ifglge krav 9, der endvidere omfatter:

et supplerende hylster (400) indbefattende en supplerende skinne;

en supplerende legemiddellas (510) i1 indgreb med det supplerende hylster (400); en
supplerende solenoide (562) konfigureret til at bevirke friggrelse af den supplerende
legemiddellas (510) fra det supplerende hylster (400);

hvor, ved at bevirke (740) aktivering af solenoiden, processoren (310) er konfigureret til
at bestemme (730), om meddelelsen skal finde anvendelse for hylstret (400) og ikke anvendelse

for det supplerende hylster (400).

11. Laegemiddelopbevaringsetul 1fglge krav 10, der endvidere omfatter en aftagelig
anordning (1040), der er forbundet med etuilegemet, hvilken aftagelig anordning omfatter:
mikrofonen (338) og hgjtaleren (336); og

en WikFi-anordning, der er konfigureret til at transmittere videodata til processoren.

12. Lagemiddelopbevaringsetui ifglge krav 11, hvor:

den aftagelige anordning selektivt kan fastggres til etuilegemet (110), saledes at, nar den
er fastgjort, den aftagelige anordning (1040) ikke kan friggres fra etuilegemet; og processoren
(310) endvidere er konfigureret til at:

modtage, via kommunikationsenheden, en instruktion om at friggre den aftagelige
anordning (1040), og

som reaktion pa instruktionen om at friggre den aftagelige anordning bevirke friggrelse
at den aftagelige anordning (1040) for at ggre det muligt for brugeren at {riggre den aftagelige

anordning {ra etuilegemet.

13. Laegemiddelopbevaringsetul ifglge et hvilket som helst af kravene 9-12, hvor
processoren (310) endvidere er konfigureret til at transmittere, via kommunikationsmodulet, en

indikation om, at epinephrininjektoren (130) er afgivet.

14. Laegemiddelopbevaringsetul ifglge et hvilket som helst at kravene 9-13, der
endvidere omfatter en temperatursensor (313) til maling af temperaturdata, hvor processoren
(310) endvidere er konfigureret til at transmittere  temperaturdatacne  via

kommunikationsmodulet.
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