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(57) Abstract: A device and system for managing medication delivery devices includes a case with a housing having an opening for
receiving a medication delivery device. A cover is configured and arranged to cover the opening. A medication delivery device such
as: an auto injector is disposed in the housing. A sensor to detect the position of the cover may be provided. An electronic control
system is operatively associated with the housing and disposed in wireless communication with a gateway device. The electronic
control system is configured and arranged to provide a signal to the gateway device when the case is within, proximity of the gate -
way device. The electronic control system is also configured and arranged to transmit corresponding signals to the gateway device
based on the position of the cover, the presence of the medication delivery device in the case, and/or the activation of the delivery
device.
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R The preseny fnvention relstes gevnerally to th

miedications, and move partcalarty to 4 ayatant and device for managing and monitoring the
use of a medication delivery device,

BACKGROUNT ART

jeaE There s a growing need for medicatton delivery devices, such as bt not limited
1o auto injectors, jel injectors, syringes, oval inflers, transdermal and other wpical absorption
mechanisis, oral, topical, or other spray, ov the Hke, for use by persons with medical

conditions that may require real-time management and wonitoring. Rescue meadication is ons

7

The need for

fois'3

category of medications thet are provided by a medication delivery device,

resene medication and the ase of medication delivery devices such as awto-injectors for
rescur medication is also increasing. For people with those needs, canving a medication
detivery device represents o daily routine that impacts thelr normal life, Specitically, in the
case of teens that require rescue medication it is challenging for pareuts to be sure their child
is safe while helping to build their children’s independence.

{86834 in general thers ave several fssues that need to be addressed for people who carry
medication delivery devices with rescue medication: tost or forgotten medication delivery
device; expired medication; roscue medication that has been exposed o temperaturss and
other environmental factors outside predetermined ranges; reliable infegration with the

technology of new and existing support groups; bystander notifications tn case of wedical

emergency; user's and user’s support groups {such as family) assurance and peace of mind;
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BRIEF SUMMARY OF THE INVENTION

RIS With parenthetical reference o the comespouding parts. porftons or surfzces of the
disclosed erabodiment, merely for the purposes of illustration and not by way of Hmitation,
the prosont invention meets the above desoribed need by providing & case (8) for use with a
medication delivery device (133, a medication delivery devios {13} with an integraied

glectronic countrol system, and a medication delivery device mavagsment sysiers. The case
(8} for use with a medication delivery device (13) inclndes a bousing {10} having an opening

9

{18} bordering a8 cavity {58 dofined therein.  The cavily (38) is sized {o recelve the
N v EY “ ‘\ 2

medicstion delivery device (13}, A cover (32) 15 disposed adjacent 1o the opening {16 Wi the
busing (103 and {s capable of moving between an open position and a closed position where

sovers the opening {16) in the housing (19}, A sensot (R0) for detgcting the presence of the

redication delivery devicg {13} is disposed {n the housing {10}
[0805]  An electronic control systemy (43} is disposed in wireless communication with &

gateway devies {82) for connecting fo a sommunications network (100}, The electronic
control sysiem is configured and arvanged to provide g signal indicating that the case (8) v in

proximity to the gateway device (82}

proses

[ The case (8} may turther comprise an epvironmental sensor {44} selected fom the
group consisting of temperatuwe, Hght, vibration, pressure, motion, potiution and humidity.
SHEE The case {{) may finther comprise an emergency standby bution {(46) conligured

and

‘,‘,‘}

rranged such that a user holds the bution (46) while assessing an emergency sitnation
and fn the event that the user releases the bution {46) without following a predefermined

routing, an alarm signal will automatically be sent to the gateway device (82} fo trigger an
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T 1 . H N b Yaors o it
Ry may also divectly trigger & local visual or audible alarm or the Hike,
AN oo ¥ . IR . eranid Fen bt
IR fu another aspect, the gateway device (82} s configured and arranged to send &
¥ B PR i e et Thee o al ISP S
wivaleny signal 1o the bousing (10} & provide a paging featurs. The signal may cause e

G I ancther aspect of the nvention, the gateway device (823 automatically reveives
a signal from the clectronic control gyst '43Y wher the medication delivery devies {13} is

removed from the case (8) and the gateway device (82} automatically sends a corvesponding
alert via a compunication setwork (100Y 1o one or maore support groups (49},

[RELREH In ancther aspect, the comesponding alort includes information wmgarding the
fovation of the aser of the case (8.

IELEERE: In another aspect of the nvention, the gateway device (82} automatically receives

a coprnunication from the elecironic control systeny (437 when the case {¥) is opened and the

pateway device (82} sutomatically sends a corvesponding alert via a commurioation network

{100} to one oFf MOre support groups {49}
TR in another aapect of the invention, upon receipt of & signal indicating that the

medication delivery devize {13) is not present in the case {8}, the gateway device (82) sends a

polling signal to the user which reguires an active response from the uwser within 2
predetermined time,
{013 The case (]) ruay further comprise the gateway device (82) triggering an audible

alarm when the user does not respond to the polling signal,

RUBEY In another aspsct of the invention the gateway device (82} sends a signal that

o,

19

1o provide an alert o persous in the vicinity of

Sy

triggers an audible alarms on the housing

the case {8}
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he corresponding alert includes Information vegarding the

R IR in another aspeot,

-

lscation of the user of the case {8),
TR In another aspeet of the fovention s voedication delivery devies (13} includes an

electronic vontrol systen: (43 operatively associated with the medication delivery device (13}

]

and disposed in wireless communication with a gateway device (82} for connecting 0 &

covmmunications petwork (100).  The  electronic control systen (43) is configured and
arranged fo provide a signal indicsting that the medication delivery device {13} v in
proxireity 1o the gateway devies (82). When the medication delivery device (13} s activaled,
the elecironic control syatem (43) automatically transmits a signal to the gateway device (82).
1R The medication delivery device {13} may further comprise an envivonmental
sensor {44) selected from the group consisting of temperature, Hght, vibration, presswre,
mation, pollution and huunidity.

>

B2 The medication delivery device (13) may further comprise an emiergency stansdby

button (46} configured and arranged sach that a nser holds the button (46) while assessing an
emergency situation and in the event that the user releases the button (46) without following a

predetermined routing, an alarm signal will avtomatically be sent to the gateway device (82}

to trigger an suditory alarm perceptible to bystanders and 1o send an aled lo one or more

Y
Y
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SUPRGTT groups,

Y .
s configured and arranged o sewd a

Ay in nedication delivery device {13}
18023 In another aspect, the medication delivery devive further comprises mesns for

providing power {70} to the slectronic coutrol system (43)

[80524) in another aspect of the invention, a medication delivery device managsment
systern inclodes 2 medication delivery device (13} and an electronic control system (43}
oporatively associated with the wedication delivery device (13). The slestronic vontrol
system {43} is disposed in wireless conumunication with a gateway device (82) for connecting
with 3 communications network {160}, The slectronic control system (43} iz configured and
arranged to provide a signal to tho gatoway device (82) indicating that the wedication
delivery devive (13} is in proximity to the gateway device (82). Also, the electronic control
system (43} automatically sends a signal 1o the gateway device {82) when the medication

delivery deviee {13} is activated.

LR The wmedication delivery menagement system  mway  Suther comprise an
environmental sensor {(44) selected from the group consisting of temperature, light,

vibration, pressure, motion, pollotion and humidity,

{R026] {n another aspent upon reccipt of an alert frony the electronic control systens (43},

the gateway device {82} automatically transmis a corresponding alert 1o one or more support
groups (49).

627 i another aspect, the gateway device {82 Is configured and arranged to send a

¥

wireless signal to the medication delivery devics (13} to provide a paging feature,
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{8937 NEN
j(638] FIG. S s an enlarged view of a portion of FiG. 4.
{86391 FIG. 6 i a perspective view of the case.

a8 FI1G. 7 is a top plan vigw of a mohile device.

DEBCRIPTICN OF THE PREFERRED EMBODIMENTS

8641} At the outset, it should be clearly understood that like reforence numwerals are

prrrn

intended 10 identify the same structural elements, portions or surfaces consistently throughout
the several drawing fgures, as such elements, portions or surfaces may be further deseribed
or explained by the ontire written specification, of which this detailed description is an
integral part.  Unless otherwise indicated, the drawings are intended to be tead {eg
cross-hatching, atrangement of pasts, propartion, debeis, ete.) together with the specification,
and are 0 be considered a portion of the ontive written description of this fnvention, As used
in the following deseription, the terms “horizontal™, “vertieal™, “eff”, “right”, “up” and

. “horizontally™,

“down”, as well as adjectival and adverbial derivatives thered
ightwardly”™, “upwardly™, et¢.), simply refer to the orientation of the ithusirated structure as

o5y

erms “inwardly” and

the patticular drawing figure faces the reade
“outwardhy” generally refer 1o the orientation of a surface relative to fts axis of elongation, or

of votation, as appropriate.
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constructed of a tramsparent or I tmaterial, I the hounsing 10 18 construsted of g
thermoplastic it may be molded into shape as will be evident o those of ordinary skill in the
art based on this disclosure. The primary purpose of the housing 10 15 10 store a medication
delivery device such as an anto-injoctor 13 {FY38. 4-3). The system may also be used with
other medicution delivery devices, such as but not limited to jet injectors, syringes, oral
inhalers, transdermal and other topical absorption mechanisms, oral, topical, or other spray,
the like. The medications used with other delivery devices may require realtime o
occasional management and monitoring.  Rescue medication is only one category of
medications that are provided by a medigation delivery device. Az an slternative, the
onboard elscironics described hersin may be incorporated directly into a medication delivery
device 13 withouwt the use of a2 case 8.

{8043} The housing 1§ provides protection for the auto-injector 13 against physical
damage due to dropping and provides protection against envivonmenta! damage due o
alteaviolet radiation ov the ke, The housing 10 may have an opesing 16 at oue end 19, The
end 19 may be provided with a cover 22 that has a surface 23 that provides a seal againgt the
edges 28 of the housing 10 sumrounding the opening 16, The sealed cover 22 offers
protection against the entry of molsture and/or dirt into the housing 10, The cover 22 may be
attached o the housing by a hinge 23 or may be movable between an open position and a

1
H

closed position by other means known to those of ardinary skill i the art based on this

disclosur

“
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am bl Eine Bk seve s amties Sy o 1Y Aresmacad i the
a path for Hght omanating from & Hght source 37 disposed in the

H Svyey 8 e g Sy s
housing 19, Also, the opondngs 34 may provide a path for souwnd from g sound epiithing

lights and sounds provide several functions including paging to assist a user in locating a

misplaced housing 10, Alse, the user may be provided with automatic audible Instructions
during an omeorgency situation. And in an omergency siuation where the usey is
incapacitated, the lights and soands reay provide an alert to third party byvstanders fo provide
or summon aid for the user.

145 The housing 10 may also he provided with an emergency/standly button 46, The

user can press and hold the emergency standby buiton 46 while assessing the situation during

a potential emergency cvent, If the user decides that they are safe they can deactivate the
alert and verbal nosification by pressing the button 46 a predefermined number of times atter
veleasing . Or, in the event that they are no longer able 1o hold the button 46, the glectronic
control system 43 triggers an alest o0 one or more support groups 49 of persouns baving
cannected devices 52 {(FIL 7) and activates a local audible alert via the sound emitting
device 40 in the housing 10,

{80481 Turming to FIG. 4, the electronie control system 43 disposed i the housing f)

i3

includes g board 59 that communicates with all of the switches, sensors, wireless

conumunication componerds and supporting clrealis as described hereln,  The inferior of

housing 1 may be divided into cavities, The first cavity 58 provides an elongate space 61
for receiving & medication delivery device such as the auto wjector 13, The aulo injector 13

may be provided with an electronie tag 62 such as an RFID g including identitying
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information regarding the auto injector 13 such as brand, serial number, date of
manufacture, date of expiration, or the like. A second cavity 64 provides a space for
the electronic control system 43, sensors, and a power source 70. The power
source 70 may comprise batteries. Other power sources such as wired,
rechargeable batteries, non-rechargeable batteries or parasitic power sources may
also be suitable as will be evident to those of ordinary skill in the art based on this
disclosure.

[0047] When the cover 22 is in the closed position shown in FIG. 4, the cover
22 extends across the opening 73 of the first cavity 58 and is sealingly engaged with
the ends of the housing 10. In one example of a sensor for detecting whether the
case 8 has been opened, the cover 22 may include a projection for mechanically
throwing a switch 79 disposed on the board 55. The cover 22 may have a projecting
portion 76 that may alter the state of a switch 79 to indicate the position of the cap
22. The switch 79 may change state depending on whether the cover 22 is in the
open or closed position and is operatively associated with the electronic control
system 43.

[0048] The case 8 may also be provided with a sensor for detecting the
presence of a medication delivery device within the housing 10. For example, switch
80 may be connected to the electronic control system 43 to detect the presence of
the rescue medication delivery device. The switch 80 changes state depending on
whether the auto-injector 13 is present in the housing 10. Other sensors such as
capacitative, optical, or the like may also be used to detect the presence of the
medication delivery device 13 within the case 8.

[0049] The electronic control system 43 in the housing 10 is configured to
wirelessly communicate with a user's device 82 (FIG. 7) via a wireless short range
communication, standard such as the BLUETOOTH™ brand Smart standard. The
device 82 is a gateway device for connecting to a communications network. The

device 82 may include, but is not limited to, a mobile device such as a cell phone,

Date regue / Date received 2021-12-07
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tablet, phablet, wearable device such as a smartwatch or the like. The device 82
may also include a wired device such as a computer located in a building or facility
where users carry medication deliver devices.

[0050] The communications network 100 connected to by the gateway device
82 may comprise a large communications network for connecting the gateway
device 82 to one or more support groups 49 of connected devices 52. Accordingly, a
condition at the housing 10 may be communicated to the local device 82 via short
range communications and then a broadcast communication (i.e. group e-mail or
group text) may be automatically sent via the communication network 100 to the
group 49 that may comprise a private support group of the user. The communication
may also be sent to a larger public, network such as first responders.

[0051] The electronic control system 43 may also be provided with
environmental sensors 44 such as a temperature sensor that may be disposed on
the main circuit board 55. The temperature of the environment may adversely affect
the medication, and therefore may need to be monitored. Other environmental
sensors 44 such as humidity, light (visible, UV, and infrared and other forms of
electromagnetic radiation), atmospheric and local pressure, moisture, vibration and
other forms of mechanical impact, motion, pollution and other forms of atmospheric
contaminants, or the like may also be applicable for certain situations.

[0052] Inserting or charging the batteries 70 or providing power from the power
source will activate the system electronics, and the user can establish the wireless
connection (e.g. BLUETOOTH™ brand Smart standard) between the case 8 and the
gateway device 82. The gateway device 82 may be provided with a software
application that controls the communication between the electronic control system 43
and the gateway device 82 and provides a dashboard or other user interface for
managing the system. Once the system is up and running, the user may insert a
medication delivery device such as an auto-injector 13 into the housing 10. With the

auto-injector 13 inserted in the housing 10, the auto-injector engages the sensor

Date regue / Date received 2021-12-07
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causing the state of the switch 80 to change. The electronic control system 43 may
provide Information to the user's gateway device (via the wireless connection)
confirming that the auto-injector 13 is properly installed in the housing 10. Moving the
cover 22 from the open to the closed position engages the cover sensing switch 79
which will generate a signal to the user's device 82 via the wireless connection that
the housing 10 is properly sealed. At this point, the system will start monitoring and
managing the following features: proximity of the case 8 relative to the device 82;
temperature and other environmental sensors 44; expiration date of the rescue
medication; emergency use of the rescue medication; access to the support network;
and bystander notifications in case of medical emergency.

[0053] With regard to proximity monitoring, this function is performed through
constant wireless communication (e.g. using the BLUETOOTH™ brand Smart
standard) between the system and the application on the device 82. If the
communication is interrupted (due to attenuation of received wireless power signal
due to distance), the application on the device 82 will automatically notify the user
that the system is out of proximity. The system automatically triggers a notification on
the user's mobile device 82 and optionally, to its private support group 49, To provide
additional flexibility when the use is in locations considered low-risk, such as home,
the user can configure “safety zones” with larger proximity areas based on
geolocation or other wireless facilities. The user can then take the necessary action
(e.g., return to the location of the case 8) to bring the case 8 back into the
communication range. This scenario applies if, for example, the user leaves the case

8 at home or somewhere else.

Date regue / Date received 2021-12-07
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elegtronio control systern 43 and cause the case § o emit my andio tone and visual b

.,.\

for the aser 1o easily Incate the misplaced awo-injector 13, The application on the mobile
device 82 rememibers the last known location of the user’s device so @ can find the moniored
enclosure in the house or even asross the eily. As an aliornative, the device 82 miay seud a
signal to an eloctvonic control systam 43 that is infegrated inio the medication delivery device

such as the body of the auto injector 13 itself

P8 The environmental sensir 44 on the elecironiv board 35 inside the case § monitors

the femperats nzide the housing 10 {F the messured tempergture goes outside of the
operating range set by the user, the application on the device 82 will inform the user of that
svent. The sensor will monitor the temperature range (and other environmental data) sven if
there is no wireless cormupunication between the mobils application and the systera. Ouncs
connected, the lemperature monitoring activity is uploaded o the application on the device 82

and if the data points outside the operating range the user will be notified.

6036} in case of an emergency where the wser needs to use the rescue medication, onge
the cover 22 is open and the auto injector 13 s removed, the system will automatically send

ar alert in real-time fo everyvone in the user’s private support group 49, Based on the user’s
prafevences, this alert may also be sent 1o people i the extended and public community
support groups that are close to the user. Information about the user’s location may be shared
with the wser’s support gronip so that they can come to the user’s aid divectly and/or vontact

emergency services on behalf of the user.
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We claim:

1. A case for use with a medication delivery device, the case comprising:

a housing having an opening bordering a cavity defined therein, the cavity sized to
receive the medication delivery device;

a cover disposed adjacent to the opening in the housing and capable of moving
between an open position and a closed position where it covers the opening in the
housing;

a sensor for detecting the presence of the medication delivery device in the cavity;
and,

an electronic control system disposed in wireless communication with a gateway
device for connecting to a communications network, wherein the electronic control
system is configured and arranged to provide a signal indicating that the case is in
proximity to the gateway device,

wherein the electronic control system sends a notification signal to the gateway
device in response to the sensor detecting that the medication delivery device has

been removed from the cavity.

2. The case of Claim 1, further comprising an environmental sensor selected
from a group consisting of temperature, light, vibration, pressure, motion, pollution
and humidity.

3. The case of Claim 1, further comprising an emergency standby button
configured and arranged such that a user holds the button while assessing an
emergency situation and in the event that the user releases the button without
following a predetermined routine, an alarm signal will automatically be sent to the
gateway device to trigger an auditory alarm perceptible to bystanders.

4. The case of Claim 1, wherein the gateway device is configured and arranged
to send a wireless signal to the housing to provide a paging feature.

5. The case of Claim 1, wherein the gateway device automatically sends an alert
via a communication network to one or more support groups in response to receiving
the notification signal.
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6. The case of Claim 5, wherein the alert includes information regarding the
location of the user of the case.

1. The case of Claim 1, wherein the gateway device, automatically receives a
communication from the electronic control system when the case is opened and the
gateway device automatically sends a corresponding alert via a communication
network to one or more support groups.

8. The case of Claim 1, wherein upon receipt of a signal indicating that the
medication delivery device is not present in the case, the gateway device sends a
polling signal to the user which requires an active response from the user within a
predetermined time.

9. The case of Claim 8, wherein the gateway device triggers an audible alarm
when the user does not respond to the polling signal.

10. The case of Claim 1, wherein the gateway device sends a signal that triggers
an audible alarm on the housing to provide an alert to persons in the vicinity of the

case.

11. The case of Claim 1, wherein the medication delivery device further
comprises an electronic tag identifying the medication delivery device contained in
the case.

12. The case of Claim 1, further comprising means for providing power to the
electronic control system.

13.  The case of Claim 1, further comprising a light source.
14. The case of Claim 1, wherein the cover is sealingly attached to the housing.
15. A medication delivery device, comprising:

an electronic control system operatively associated with the medication delivery
device and disposed in wireless communication with a gateway device for
connecting to a communications network, wherein the electronic control system is
configured and arranged to provide a signal indicating that the medication delivery

device is in proximity to the gateway device,
wherein when the medication delivery device is activated, the electronic

control system automatically transmits a signal to the gateway device; and
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an emergency standby button configured and arranged such that a user holds the
button while assessing an emergency situation and in the event that the user
releases the button without following a predetermined routine, an alarm signal will
automatically be sent to the gateway device.

16. The medication delivery device of Claim 15, further comprising an
environmental sensor selected from a group consisting of temperature, light,
vibration, pressure, motion, pollution and humidity.

17. The medication delivery device of Claim 15, wherein the gateway device is
configured and arranged to send a wireless signal to the medication delivery device
to provide a paging feature.

18. The medication delivery device of Claim 17, wherein the medication delivery
device has a light source disposed thereon for locating the device.

19. The medication delivery device of Claim 15, wherein the gateway device
sends a signal that triggers an audible alarm on the medication delivery device to
provide an alert to persons in the vicinity of the medication delivery device.

20. The medication delivery device of Claim 15, further comprising means for
providing power to the electronic control system.

21. The medication delivery device of Claim 15, wherein the alarm signal will
trigger an auditory alarm on the medication delivery device and cause an alert to be
sent to one or more support groups.

22. The medication delivery device of Claim 21, wherein the alert includes
information regarding the location of the user of the case.

23. A medication delivery device management system, comprising:
a medication delivery device;

an electronic control system operatively associated with the medication delivery
device, the electronic control system disposed in wireless communication with a
gateway device for connecting with a communications network, wherein the
electronic control system is configured and arranged to provide a signal to the
gateway device indicating that the medication delivery device is in proximity to the
gateway device,
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wherein the electronic control system automatically sends a signal to the
gateway device when the medication delivery device is activated; and

an emergency standby button operative associated with the medication delivery
device, the emergency standby button configured and arranged such that a user
holds the button while assessing an emergency situation and in the event that the
user releases the button without following a predetermined routine, an alarm signal
will automatically be sent to the gateway device.

24. The medication delivery device management system of Claim 23, further
comprising an environmental sensor selected from a group consisting of
temperature, light, vibration, pressure, motion, pollution and humidity.

25. The medication delivery device management system of Claim 23, wherein
upon receipt of an alert from the electronic control system, the gateway device
automatically transmits a corresponding alert to one or more support groups.

26. The medication delivery device management system of Claim 23, wherein the
gateway device is configured and arranged to send a wireless signal to the
medication delivery device to provide a paging feature.

27. The medication delivery device management system of Claim 23, wherein
upon receipt of a signal indicating that the medication delivery device has been
removed from a case, the gateway device sends a polling signal to the user which
requires an active response from the user within a predetermined time.

28. The medication delivery device management system of Claim 27, wherein the
gateway device triggers an audible alaftm on one of the case and the medication
delivery device when the user does not respond to the polling signal.

29. The medication delivery device management system of Claim 23, wherein the
gateway device sends a signal that triggers an audible alarm on the medication
delivery device to provide an alert to persons in the vicinity of the medication delivery
device.

30. The medication delivery device management system of Claim 23, wherein the
medication delivery device further comprises an electronic tag identifying the
medication delivery device.
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31.  The medication delivery device management system of Claim 30, wherein the
system provides a notification when the medication has expired.

32. The medication delivery device management system of Claim 23, further
comprising an alert sent via the gateway device containing information regarding the
location of the user of the case.

33. The medication delivery device management system of Claim 24, wherein the
system provides a notification when the environmental sensor registers a reading
that is outside a predetermined range.

34. The medication delivery device management system of Claim 23, further
comprising means for providing power to the electronic control system.

35. The case of Claim 1, wherein the electronic control system generates a signal

to trigger a local alarm on the case.

36. The medication delivery device of Claim 15, wherein the electronic control
system generates a signal to trigger a local alarm on the device.
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