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ADMINISTRATION SYSTEM, DELIVERY DEVICE, AND NOTIFICATION
DEVICE FOR COMMUNICATING STATUS OF A MEDICAL DEVICE

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] The present application claims priority to United States Provisional Application
Serial No. 62/533,954 entitled “Notification Device for Communicating Status of a Medical
Device” filed July 18, 2017, the present application also claims priority to United States
Provisional Application Serial No. 62/559,051 entitled “Notification Device for
Communicating Status of a Medical Device” filed September 15, 2017, the present application
also claims priority to United States Provisional Application Serial No. 62/626,935 entitled
“Administration System, Delivery Device, and Notification Device for Communicating Status
of'a Medical Device” filed February 6, 2018, the entire disclosures of each of which are hereby

incorporated by reference.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The present disclosure relates generally to devices, systems, and methods for the
delivery of pharmaceutical compositions to a patient. More particularly, the present disclosure
relates to devices, systems, and methods for the delivery of pharmaceutical compositions to a
patient using an automatic injector and to a notification device for communicating at least one
property of the automatic injector, and to devices allowing a patient to view the status of a
container such as a visual means of displaying fill confirmation and/or delivery confirmation.

Description of Related Art

[0003] Wearable medical devices, such as automatic injectors, have the benefit of providing
therapy to the patient at a location remote from a clinical facility and/or while being worn
discretely under the patient’s clothing. On a physician’s determination, the wearable medical
device can be applied to the patient’s skin and configured to automatically deliver a dose of the
pharmaceutical composition within a predetermined time period after applying the wearable
medical device to the patient’s skin, such as after a 27 hour delay. After the device delivers
the pharmaceutical composition to the patient, the patient may subsequently remove and
dispose of the device.

[0004] Some wearable medical devices have the capability of communicating at least one
property of the device to the patient. For example, some devices may provide a direct on-

device visual, audible, or tactile feedback to the patient to inform the patient about the state of
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the device, such as when the device is delivering the pharmaceutical composition to the patient
or when the delivery procedure is completed. While existing devices provide discreteness, one
drawback of this is that any visual, audible, or tactile feedback of the device cannot be easily
communicated to the patient because the device is obstructed by the patient’s clothing or by
the placement of the device on a particular location on the patient’s body. For example,
notifications issued by the device have limited visibility when the device is placed on the back
of the patient’s arm, often requiring a caregiver to observe the notifications. Additionally, in
cases when the device is worn on the patient’s abdomen, the device is obstructed by the
patient’s clothing and cannot be easily checked without removing the patient’s clothing.

[0005] Accordingly, there is aneed in the art for the delivery of pharmaceutical compositions
to a patient using an automatic injector and to a notification device for communicating at least

one property of the automatic injector.

SUMMARY OF THE INVENTION

[0006] The present disclosure provides for the device for the delivery of pharmaceutical
compositions to a patient using an automatic injector and to a notification device for
communicating at least one property of the automatic injector.

[0007] In some examples, an administration system for delivery of a pharmaceutical
composition to a patient may have a delivery device configured to deliver a dose of the
pharmaceutical composition to the patient and a notification device in communication with the
delivery device. The notification device may be configured to communicate information about
a status of at least one property of the delivery device. The delivery device may be a wearable
automatic injector configured to be worn on the patient’s skin. The notification device may
have at least one indicator. The at least one indicator may be a visual indicator, an audible
indicator, a tactile indicator, or a combination thereof. The notification device may be a
wristband. The at least one property of the delivery device may include a delivery status of the
delivery device.

[0008] In accordance with an embodiment of the present invention, a delivery apparatus is
configured to deliver a dose of a medicament to a patient. The delivery system includes a
delivery device having a housing including a viewing window, a flexible container disposed
within the housing and for storing the medicament therein, and a visual identifier aligned with
a portion of the viewing window, wherein a position of the visual identifier relative to the
viewing window is dependent on a volume of the medicament within the container. The

delivery apparatus also includes a notification device in communication with the delivery
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device, the notification device configured to communicate information about a status of at least
one property of the delivery device.

[0009] In another configuration, the visual identifier is movable relative to the viewing
window between an empty position, in which the container is empty, and a full position, in
which the container is full. The visual identifier may include a connector that is attachable to
a portion of the container. The connector may be attachable to a sealed edge of the container,
and the connector may include an indicator clip.

[0010] The visual identifier may be disposed within the housing between the container and
a deformable material. As the container is filled with the medicament, the container expands
and moves the visual identifier downward thereby compressing the deformable material. As
the container delivers the medicament, the container shrinks and the deformable material
expands thereby moving the visual identifier upward. Optionally, the deformable material
comprises a foam.

[0011] In certain configurations, the visual identifier includes a deflectable member. As the
container is filled with the medicament, the container expands and deflects one end of the
deflectable member downward. As the container delivers the medicament, the container
shrinks and the one end of the deflectable member returns to its original position. The housing
may include a fill-indicator display adjacent the viewing window. The visual identifier may
align with a portion of the fill-indicator display to identify an amount of medicament within
the container. The container may be a reservoir bag and the visual identifier may be a portion
of the reservoir bag.

[0012] In certain configurations, the viewing window is located in a sidewall of the housing.
The delivery device may be a wearable automatic injector removably attachable to a skin
surface of the patient. Optionally, the delivery device includes at least one indicator for
communicating a condition of the delivery device to the patient. The notification device may
be a wristband, and the notification device may be in passive one-way communication with the
delivery device and wherein the notification device displays a status of at least one property of
the delivery device.

[0013] In accordance with another embodiment of the present invention, an administration
system for delivery of a pharmaceutical composition to a patient includes a delivery device
configured to deliver a dose of the pharmaceutical composition to the patient, and a notification
device in communication with the delivery device, the notification device configured to

communicate information about a status of at least one property of the delivery device. The
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notification device is in passive one-way communication with the delivery device, and the
notification device displays a status of at least one property of the delivery device.

[0014] In certain configurations, the delivery device is a wearable automatic injector
configured to be worn on the patient’s skin. The notification device may include at least one
indicator. The at least one indicator may be a visual indicator, an audible indicator, a tactile
indicator, or a combination thereof. Optionally, the notification device is a wristband and the
at least one property of the delivery device comprises a delivery status of the delivery device.
The delivery device may include a reservoir bag configured to contain a medicament therein
and the reservoir bag may include a visual identifier. The delivery device may further include
a fill-indicator display, and the visual identifier of the reservoir bag is configured to align with
a portion of the fill-indicator display depending on the volume of medicament disposed within
the reservoir bag. Optionally, the delivery device further includes at least one indicator capable
of communicating a condition of the delivery device to a user, wherein the indicator may be an
LED.

[0015] These and other features and characteristics of an administration system and methods
of using the same will become more apparent upon consideration of the following description
and the appended claims with reference to the accompanying drawings, all of which form a
part of this specification, wherein like reference numerals designate corresponding parts in the
various drawings. It is to be expressly understood, however, that the drawings are for the

purpose of illustration and description only.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The above-mentioned and other features and advantages of this disclosure, and the
manner of attaining them, will become more apparent and the disclosure itself will be better
understood by reference to the following descriptions of embodiments of the disclosure taken
in conjunction with the accompanying drawings, wherein:

[0017] FIG. 1 is a perspective view of a wearable automatic injector and a notification
device paired to the wearable automatic injector in accordance with an embodiment of the
present invention;

[0018] FIG. 2 is a perspective top view of a wearable automatic injector in accordance with
an embodiment of the present invention;

[0019] FIG. 3 is a top view of a wearable automatic injector in accordance with an

embodiment of the present invention;
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[0020] FIG. 4 is a perspective view of a notification device for use with a wearable
automatic injector in accordance with an embodiment of the present invention;

[0021] FIG. 5A is a top view of a display of a notification device for use with a wearable
automatic injector showing an initial pre-use state in accordance with an embodiment of the
present invention;

[0022] FIG. 5B is a top view of a display of a notification device for use with a wearable
automatic injector showing a state of indication after a first period of time has elapsed after
initiation in accordance with an embodiment of the present invention;

[0023] FIG. 5C is a top view of a display of a notification device for use with a wearable
automatic injector showing a state of indication after a second period of time has elapsed after
initiation in accordance with an embodiment of the present invention;

[0024] FIG. 5D is a top view of a display of a notification device for use with a wearable
automatic injector showing a state of indication after a third period of time has elapsed after
initiation in accordance with an embodiment of the present invention;

[0025] FIG. 6A is a perspective view of a user preparing the wearable automatic injector for
attachment to a patient’s skin in accordance with an embodiment of the present invention;
[0026] FIG. 6B is a perspective view of a user preparing the wearable automatic injector for
attachment to a patient’s skin in accordance with an embodiment of the present invention;
[0027] FIG. 6C is a top view of the wearable automatic injector as applied to the patient’s
skin and signaling activation of the device in accordance with an embodiment of the present
invention;

[0028] FIG. 6D is a top view of the wearable automatic injector in an activated state in
accordance with an embodiment of the present invention;

[0029] FIGS. 7A-7B are schematic representations of a life cycle of a wearable automatic
injector and notification device in accordance with an embodiment of the present invention;
[0030] FIGS. 8A-8B are schematic representations of workflow for use of a wearable
automatic injector and a notification device in accordance with an embodiment of the present
invention;

[0031] FIG. 9 is a schematic representation of a communication link between a wearable
automatic injector and a notification device in accordance with an embodiment of the present
invention;

[0032] FIG. 10A is a schematic side view of a wearable automatic injector having a fill-
indicator display in the prior to filling/empty condition in accordance with an embodiment of

the present invention, the delivery needle is shown in an extended position for representation
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of the device only, and it is intended that the device may not include an extended delivery
needle during the filling process;

[0033] FIG. 10B is a schematic side view of a wearable automatic injector having a fill-
indicator display in the partially filled/delivered condition in accordance with an embodiment
of the present invention, the delivery needle is shown in an extended position for representation
of the device only, and it is intended that the device may not include an extended delivery
needle during the filling process;

[0034] FIG. 10C is a schematic side view of a wearable automatic injector having a fill-
indicator display in the filled condition in accordance with an embodiment of the present
invention, the delivery needle is shown in an extended position for representation of the device
only, and it is intended that the device may not include an extended delivery needle during the
filling process;

[0035] FIGS. 11-12 are perspective views of a wearable automatic injector having a fill-
indicator display and a separate LED indicator in accordance with an embodiment of the
present invention;

[0036] FIG. 13 is a side view of a wearable automatic injector having a viewing window
with a visual identifier aligned within the viewing window in a full position in accordance with
an embodiment of the present invention;

[0037] FIG. 14 is a side view of a wearable automatic injector having a viewing window
with a visual identifier aligned within the viewing window in an empty position in accordance
with an embodiment of the present invention;

[0038] FIG. 15 is a cross-sectional front view of a wearable automatic injector housing with
a visual identifier connector that is attachable to a portion of a medicament container, with the
visual identifier in an empty position and aligned within the viewing window, in accordance
with an embodiment of the present invention;

[0039] FIG. 16 is a perspective view of a medicament container for receipt within a wearable
automatic injector, the medicament container having a visual identifier attachable thereto in
accordance with an embodiment of the present invention;

[0040] FIG. 17 is a cross-sectional front view of a wearable automatic injector housing with
a visual identifier connector that is attachable to a portion of a medicament container, with the
visual identifier in a filled position and aligned within the viewing window, in accordance with

an embodiment of the present invention;
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[0041] FIG. 18 is a cross-sectional front view of a wearable automatic injector housing with
a visual identifier and a deformable material, with the visual identifier in an empty position, in
accordance with an embodiment of the present invention;

[0042] FIG. 19 is a cross-sectional front view of a wearable automatic injector housing with
a visual identifier and a deformable material, with the visual identifier in a filled position and
the deformable material in a compressed position, in accordance with an embodiment of the
present invention;

[0043] FIG. 20 is a cross-sectional front view of a wearable automatic injector housing with
a visual identifier including a deflectable member, with the visual identifier in an empty
position, in accordance with an embodiment of the present invention;

[0044] FIG. 21 is a cross-sectional front view of a wearable automatic injector housing with
a visual identifier including a deflectable member, with the visual identifier in a filled position,
in accordance with an embodiment of the present invention;

[0045] FIG. 22 is an exploded perspective view of a medicament container and a deflectable
member in accordance with an embodiment of the present invention; and

[0046] FIG. 23 is an assembled perspective view of a medicament container and a
deflectable member in accordance with an embodiment of the present invention.

[0047] Corresponding reference characters indicate corresponding parts throughout the
several views. The exemplifications set out herein illustrate exemplary embodiments of the
disclosure, and such exemplifications are not to be construed as limiting the scope of the

disclosure in any manner.

DETAILED DESCRIPTION OF THE INVENTION

[0048] Spatial or directional terms, such as “left”, “right”, “inner”, “outer”, “above”,
“below”, and the like, are not to be considered as limiting as the invention can assume various
alternative orientations.

[0049] All numbers used in the specification and claims are to be understood as being
modified in all instances by the term “about”. By “about” is meant a range of plus or minus
ten percent of the stated value. As used in the specification and the claims, the singular form
of “a”, “an”, and “the” include plural referents unless the context clearly dictates otherwise.
[0050] The terms “first”, “second”, and the like are not intended to refer to any particular
order or chronology, but instead refer to different conditions, properties, or elements. By “at
least” is meant “greater than or equal to”. By “not greater than” is meant “less than or equal

3
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ADMINISTRATION SYSTEM

[0051] With reference to FIG. 1, an administration system 10 for delivery of a
pharmaceutical composition, €.g., any desired medicament or therapeutic agent, to a patient
may have a delivery device 20, such as a wearable automatic injector, configured to deliver a
dose of the pharmaceutical composition to the patient and a notification device 30 in
communication with the delivery device 20. The notification device 30 may be configured to
communicate information about a status of at least one property of the delivery device 20.
[0052] In some examples, the notification device 30 may be in wireless electronic
communication with the delivery device 20. In other examples, the notification device 30 may
be in wired electronic communication with the delivery device 20. In some examples where
the notification device 30 and the delivery device 20 are wirelessly connected, the notification
device 30 may be configured for passive one-way communication with the delivery device 20
wherein the notification device 30 is configured to communicate information about a status of
at least one property of the delivery device 20 without controlling any aspect of the delivery
device 20. In other examples where the notification device 30 and the delivery device 20 are
wirelessly connected, the notification device 30 may be configured for two-way
communication with the delivery device 20 wherein the notification device 30 is configured to
communicate information about a status of at least one property of the delivery device 20 and
to control at least one aspect of the delivery device 20, such as activation, reset functions, and
the like.

[0053] The notification device 30 may have at least one indicator. The at least one indicator
may be a visual indicator, an audible indicator, a tactile indicator, or a combination thereof.
The delivery device 20 and/or the notification device 30 may be disposable after a dose of the
pharmaceutical composition is delivered to the patient. In some examples, the delivery device
20 may be disposable after a dose of the pharmaceutical composition is delivered to the patient,

while the notification device 30 may be reusable with another delivery device 20.

DELIVERY DEVICE

[0054] With reference to FIGS. 2-3, the delivery device 20 may be, in some examples, a
wearable automatic injector, such as an insulin or bone marrow stimulant delivery device. In
use, the delivery device 20 containing a pharmaceutical composition, e.g., any desired
medicament, is mounted onto the skin of a patient and triggered to inject the pharmaceutical

composition into the patient. The delivery device 20 may be pre-filled with the pharmaceutical
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composition, or it may be filled with the pharmaceutical composition by the patient or medical
professional prior to use.

[0055] The delivery device 20 is configured to deliver a dose of a pharmaceutical
composition, e.g., any desired medicament, into the patient’s body by a subcutaneous injection
at a slow, controlled injection rate. Exemplary time durations for the delivery achieved by the
delivery device 20 may range from about 5 minutes to about 60 minutes, but are not limited to
this exemplary range. Exemplary volumes of the pharmaceutical composition delivered by the
delivery device 20 may range from about 0.1 milliliters to about 10 milliliters, but are not
limited to this exemplary range. The volume of the pharmaceutical composition delivered to
the patient may be adjusted.

[0056] With continued reference to FIGS. 2-3, the delivery device 20 has a housing 40
comprising a dermal pad 50 securable to the patient’s skin. The dermal pad 50 may have an
adhesive for adhesively connecting the delivery device 20 to the patient’s skin. The housing
40 has an injection assembly (not shown) moveably disposed in the housing 40. The injection
assembly has a hypodermic injection needle 60 (shown in FIG. 6B) for insertion into the
patient. The injection assembly is configured for moving the injection needle 60 between a
retracted position, in which the injection needle 60 does not protrude outside the housing 40,
and an extended position, in which the injection needle 60 protrudes outside the housing 40
and through the dermal pad 50 such that the injection needle 60 can be inserted into the patient’s
body. The injection needle 60 may be retractable from the extended position to the retracted
position after the pharmaceutical composition is delivered to the patient and prior to removal
of the delivery device 20 from the patient’s body. A window 65, or other indicator, may be
provided on the housing 40 for visualizing the injection needle 60.

[0057] With continued reference to FIGS. 2-3, the delivery device 20 has an internal
medicament container, such as a reservoir bag 306 (shown in FIG. 15) provided in the housing
40 for holding a volume of the medicament or therapeutic agent. The medicament or
therapeutic agent may be delivered from the container through the injection needle 60 by a
delivery mechanism of the injection assembly.

[0058] The delivery device 20 of the present disclosure allows a user or patient to view the
status of the internal medicament container 306. For example, a delivery device of the present
disclosure provides a simple and effective visual means of displaying fill confirmation and/or
delivery confirmation. Referring to FIGS. 13-23, in exemplary embodiments, a delivery
device 300 of the present disclosure is configured to deliver a dose of a medicament to a patient

or user. The delivery device 300 generally includes a housing 302 including a viewing window
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304, a medicament container 306, such as a reservoir bag, disposed within the housing 302 and
for storing the medicament or therapeutic agent therein, and a visual identifier 308 aligned with
a portion of the viewing window 304, wherein a position of the visual identifier 308 relative to
the viewing window 304 is dependent on a volume of the medicament within the container
306.

[0059] In this manner, a user of the delivery device is able to easily view the status of a
container 306. For example, a technician is able to easily determine if any medicament is stored
within the container 306, how much medicament is stored within the container 306, if the
container 306 is empty and needs to be filled with a medicament, and/or if the container 306 is
full of a medicament and ready to be used by a patient, or if the medicament has been fully
delivered from the container 306 into the patient.

[0060] Referring to FIGS. 10A-10C and FIGS. 15-21, in one embodiment, a container 306
includes at least one expandable portion 290 which is at least partially visible through a viewing
window 280 disposed in at least a portion of the housing of the delivery device 20. In certain
configurations, the entire container 306 may be expandable. For example, the container 306
may be made from a flexible material which expands in size as a fluid medicament is filled into
the container 306. Optionally, the container 306 may have a visual indicator integrally formed
therewith. In one embodiment, the container 306 may be made of a material having a visually
distinct color, such as a fluorescent green material, such that the positioning of the container
306 within the viewing window 280 is readily identifiable. In this manner, when the container
306 is empty, a color band of the reservoir bag 290 being shown through the viewing window
280 appears to be a straight or near straight line located adjacent an empty indicator line. Also,
as the container 306 is filled and expands, the width of the container 306 is increased thereby
a color band of the container 306 being shown through the viewing window 280 appears to be
a broad, wide band that expands to a point adjacent a full indicator line. In other configurations,
the color band of the reservoir bag 290 may be provided in a first position within the viewing
window 280 in an empty position, and may be provided in a second position within the viewing
window 280 in a full position.

[0061] In other configurations, a visual identifier may be stamped or painted onto at least a
portion of the container 306. The visual identifier may be in the form of a line or other distinct
patterning, alternatively, the entire container 306 may include the visual identifier, such as an
overall color of the container 306.

[0062] In one embodiment, a color band may be added to the container 306 by pad printing,

roll printing, adhesive patch attachment, or other similar process. In one embodiment, a
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window may be added to a top cover of the delivery device 20 to allow visual sight to a colored
edge of the container 306. In one embodiment, this is done by over printing or over labeling
onto a clear top cover obscuring some regions of the top cover and allowing see through
windows in other regions of the cover, multi-shot molding to create clear and opaque regions
in the top cover, molding an opaque cover with a hole where the window is desired and
incorporating a clear window part as a post processing step. It is also envisioned to create an
opaque top cover without a window and through post processing steps cut a hole where the
window is desired and then a window may be added to that location.

[0063] In one embodiment, the container 306 may be made of a material having a visually
distinct color. For example, particular colors may be more advantageous and increase the
viewability of the state and/or condition of the container 306. Also, the addition of lighting
inside or outside of the system can be used to increase viewability. The window area may be
reticulated to aid in the distinction between filled and unfilled states of the container 306.
[0064] In one embodiment, the entire container 306, or significant portions of the container
306, may be made of a material having a visually distinct color, such as a fluorescent green
material, such that the positioning of the container 306, such as a reservoir bag, within the
viewing window 280 is readily identifiable. In other configurations, a visual identifier 308
may be stamped or painted onto at least a portion of the container 306. The visual identifier
308 may be in the form of a line or other distinct patterning, alternatively, the entire container
306 may include the visual identifier 308, such as an overall color of the container 306.
Depending on the particular nature of the medicament to be provided into the container 306, it
may be desirable to provide a container 306 that is light-impermeable.

[0065] Referring to FIGS. 13 and 14, a separate visual identifier 308 of the present disclosure
is movable relative to the viewing window 304 of a housing 302 of a delivery device 300
between an empty position (FIG. 14), in which the container 306 is empty, and a full position
(FIG. 13), in which the container 306 is full. Referring to FIGS. 13 and 14, in one embodiment,
as the container 306 is filled, the container 306 expands. In one embodiment, because the top
of the container 306 is constrained by the top of the housing 302, e.g., as shown in FIGS. 15
and 17, the container 306 is forced to expand downward as it is filled. As the container 306 is
forced in a downward direction, the separate visual identifier 308 may also be forced in a
downward direction by the weight of the container 306 to transition the visual identifier 308
from a first position to a second position, indicative of the amount of medicament within the
container 306. It is noted herein that the positioning of the visual identifier 308 may transition

during both filling and also during delivery of the medicament. In this configuration, as the
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weight of the container 306 lessens as the contents of the container 306 are delivered to a
patient, the visual identifier 308 may transition from a first position to a second position in an
upward direction.

[0066] Referring to FIGS. 13 and 14, in one embodiment, the viewing window 304 is located
in a sidewall of the housing 302. Referring to FIG. 3, in other embodiments, a viewing window
200 may be located in a top wall of a housing 40 of a delivery device 20. In other alternative
embodiments, the viewing window of the present disclosure may be configured in other
orientations to allow a user or patient to view the status of a container. The fill indicator 70
may have accompanying indicia indicating a volume of the pharmaceutical composition in the
container. In some examples, the delivery device 20 may have a plurality of containers, with
each container receiving the same or different pharmaceutical composition.

[0067] Referring to FIGS. 10A-11, in another exemplary embodiment, the delivery device
20 may have a viewing window or fill-indicator display 270 which includes a fill-line display
indicating the prior to filling/empty condition, the partially filled/delivered condition, and the
filled condition. In this manner, a technician can readily identify how much, if any,
medicament is provided within the container 306. In this configuration, indicia on the housing
of the delivery device 20 may align with the visual identifier of the container to indicate to a
user and/or patient the amount of medicament within the container 306 at a given time.

[0068] Referring to FIGS. 15-17, in another exemplary embodiment, a connector 312
includes the visual identifier 308, with the connector 312 being attachable to a portion of the
container 306. In one embodiment, the connector 312 is attachable to a sealed edge of the
container 306. The connector 312 may include an indicator clip which can be secured to a
portion of the container 306, such as along a container seam. The connector 312 may be
movable relative to the viewing window 304 of a housing 302 of a delivery device 300 between
an empty position (FIG. 15), in which the container 306 is empty, and a full position (FIG. 17),
in which the container 306 is full. Movement within the viewing window 304 indicates to a
user the content volume of the container 306.

[0069] Referring again to FIGS. 15 and 17, in one embodiment, as the container 306 is filled,
it expands. In one embodiment, because the top of the container 306 is constrained by the top
of the housing 302, the container 306 is forced to expand downward as it is filled. As the
container 306 is filled, the connector 312 moves downward, and its movement is visible in the
viewing window 304 of the housing 302.

[0070] Referring to FIGS. 18-19, in another exemplary embodiment, a visual identifier 308

is disposed within the housing 302 between the container 306 and a deformable material 320.
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The deformable material 320 serves to support the container 306 and to provide a consistent
initial position, original state, or empty position, for the visual identifier 308, as shown in FIG.
18.

[0071] In one embodiment, the deformable material is a foam, such as a low density foam.
As the container 306 is filled with medicament, the weight of the container 306 compresses the
deformable material 320. A visual identifier 308 in the form of a rigid component 322, such
as a plastic stiffener, may be disposed within the housing 302 between the container 306 and
the deformable material 320 such that the visual identifier 308 is viewable through a portion of
the viewing window 304, such as during filling of the container 306 to allow for visualization
of the volume of content within the container 306 through the viewing window 304. The rigid
component 322 is movable relative to the viewing window 304 of a housing 302 of a delivery
device 300 between an empty position (FIG. 18), in which the container 306 is empty, and a
full position (FIG. 19), in which the container 306 is full. As the container 306 is filled, the
container 306 expands. In one embodiment, because the top of the container 306 is constrained
by the top of the housing 302, e.g., as shown in FIGS. 18 and 19, the container 306 is forced to
expand downward as it is filled. As the container 306 is filled, the rigid component 322 moves
downward, and its movement is visible in the viewing window 304 of the housing 302. As the
container 306 delivers the medicament, the container 306 shrinks and the deformable material
320 expands thereby moving the rigid component 322 upward. With the rigid component 322
in the empty position (FIG. 18), the deformable material 320 is in an original state, and with
the rigid component 322 in the full position (FIG. 19), the deformable material 320 is
compressed.

[0072] Referring to FIGS. 20-23, in another exemplary embodiment, a visual identifier 308
includes a deflectable member 330. In one embodiment, the visual identifier 308 is a flexible
cantilever such as a long stiffener. In one embodiment, a deflectable member 330 allows for a
greater range of movement of the visual identifier 308 relative to the viewing window 304 of
the housing 302 of the delivery device 300. Referring to FIGS. 20 and 21, a deflectable member
330 of the present disclosure is movable relative to the viewing window 304 of a housing 302
of a delivery device 300 between an empty position (FIG. 20), in which the container 306 is
empty, and a full position (FIG. 21), in which the container 306 is full. As the container 306
is filled, the container 306 expands. In one embodiment, because the top of the container 306
is constrained by the top of the housing 302, e.g., as shown in FIGS. 20 and 21, the container
306 is forced to expand downward as it is filled. As the container 306 is filled, the deflectable

member 330 moves downward, and its movement is visible in the viewing window 304 of the
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housing 302. As the container 306 is filled with the medicament, the container 306 expands
and deflects one end, e.g., a first end 332, of the deflectable member 330 downward. In one
embodiment, as the container 306 delivers the medicament, the container 306 shrinks and the
one end, e.g., the first end 332, of the deflectable member 330 returns to its original position.
As shown in FIGS. 20-21, the first end 332 of the deflectable member 330 may be visible
through the viewing window 304 to indicate to a user the volume of contents within the
container 306.

[0073] Referring to FIGS. 22 and 23, in one embodiment, the deflectable member 330 may
be secured to the container 306, such as at one end of the deflectable member 330, via an
adhesive 334. In other embodiments, similar fastening mechanisms may be used to secure the
deflectable member 330 to the container 306.

[0074] In other configurations, it is anticipated herein that the visual identifier may be in the
form of a viewable pattern. Optionally, a magnifying lens may be provided over the visual
identifier and/or the visualizing window to provide for enhanced viewablility of the visual
identifier.

[0075] With reference to FIGS. 2-3, the delivery device 20 may also have at least one
indicator 90. The at least one indicator 90 may be a visual indicator, an audible indicator, a
tactile indicator, or a combination thereof. For example, the at least one indicator 90 may be a
speaker, such as, without limitation, a piezo-buzzer, and/or a light, such as a light-emitting
diode (LED) light. The LED may be a multi-color LED. In some examples, a plurality of
LEDs of same or different colors may be provided. With reference to FIG. 12, the LED may
be provided on a top surface of the delivery device 20 for easy viewing by the patient. The
LED may be configured to walk-through certain drug delivery steps and/or error messaging for
the benefit of the patient by altering the color of the LED, the rapidity at which the LED flashes,
or through a transition of flashing and constant LED signals. The LED may be configured to
indicate errors with the device, such as improper attachment to the patient, occlusions in the
drug expulsion mechanism, low battery warnings, and the like. The LED may also be
configured to indicate to the patient an end-of-dose indicator. Optionally, multiple indicators
90, such as multiple LEDs may be provided on opposing sides of the delivery device 20 to
optimize viewing from multiple directions.

[0076] In other examples, the at least one indicator 90 is a display screen. The at least one
indicator 90 may provide information about a status of the delivery device 20, such as, without
limitation, when the delivery device 20 is delivering the pharmaceutical composition to the

patient, when the delivery of the pharmaceutical agent is completed, and/or whether the
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delivery device 20 is paired with the notification device 30. Various other information about
the status of the delivery device 20 may be provided by the at least one indicator 90. The at
least one indicator 90 may be powered by a power source (not shown), such as a battery.
[0077] In other configurations, it is anticipated herein that an LED may also be provided in
viewing window 200 to impart enhanced viewing of the visual indicator and/or to provide a
status of the delivery device 20 itself.

[0078] The delivery device 20 may have one or more user input devices 100, such as one or
more buttons. The one or more user input devices 100 can be used for configuring the delivery
device 20, such as, without limitation, wirelessly connecting the delivery device 20 with the
notification device 30 and/or activating the delivery device 20. In certain configurations, the
delivery device 20 may include one or more input devices 100, such as one or more buttons
that are translucent or at least partially translucent such that an indicator 90, such as an LED is
viewable through the translucent or partially translucent buttons.

[0079] The delivery device 20 has wireless communication circuitry 110, such as, without
limitation, a Wi-Fi module, a Bluetooth™ module, a near field communication (NFC) module,
or other wireless communication circuitry, such depicted with reference to FIG. 9. The wireless
communication circuitry 110 is configured to allow the delivery device 20 to communicate
with one or more other electronic devices, such as the notification device 30 or other device
through a wireless connection. The wireless connection may be any Wi-Fi connection,
Bluetooth™ connection, NFC connection, or other wireless connection. The wireless
communication circuitry 110 may be configured for automatically pairing with one or more
other electronic devices within the range of a wireless signal sent by the delivery device 20.
[0080] Insome examples, the wireless communication circuitry 110 is configured to provide
one-way communication with one or more other electronic devices, such as the notification
device 30 or other device. The one-way communication with one or more electronic devices
may include communicating information regarding at least one property of the delivery device
20, such as, without limitation, the delivery status of the delivery device 20, fill volume of the
delivery device 20, whether the delivery device 20 is paired with one or more other electronic
devices, and/or the type of pharmaceutical composition being delivered to the patient.

[0081] In other examples, the wireless communication circuitry 110 is configured to
provide two-way communication with one or more other electronic devices, such as the
notification device 30 or other device. The two-way communication with one or more
electronic devices may include, without limitation, communicating information regarding at

least one property of the delivery device 20, such as, without limitation, the delivery status of
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the delivery device 20, fill volume of the delivery device 20, whether the delivery device 20 is
paired with one or more other electronic devices, and/or the type of pharmaceutical
composition being delivered to the patient, and receiving information from the one or more
electronic devices. In some examples, receiving information from one or more electronic
devices may include control signals for controlling at least one aspect of the delivery device

20, such as the delivery status of the delivery device 20.

NOTIFICATION DEVICE

[0082] With reference to FIG. 4, one exemplary and non-limiting embodiment of the
notification device 30 is shown. In the examples shown in FIG. 4, the notification device 30
is embodied as a wristband having a strap portion 120 and a display portion 130. The strap
portion 120 is configured for being secured around a user’s wrist W. In other examples, the
notification device 30 may be a keychain, a pendant, a patch, a ring, a necklace, or any other
wearable or non-wearable device configured for wirelessly communicating with the delivery
device 20 to communicate information regarding at least one property of the delivery device
20, such as, without limitation, the delivery status of the delivery device 20, fill volume of the
delivery device 20, whether the delivery device 20 is paired with the notification device 30,
and/or the type of pharmaceutical composition being delivered to the patient.

[0083] With reference to FIGS. 5A-5D, the display portion 130 of the notification device 30
has at least one indicator 140. The at least one indicator 140 may be a visual indicator, an
audible indicator, a tactile indicator, or a combination thereof. For example, the at least one
indicator 140 may be a speaker, such as, without limitation, a piezo-buzzer, and/or a light, such
as a light-emitting diode (LED) light. The LED may be a multi-color LED. In some examples,
a plurality of LEDs of same or different colors may be provided. For example, in FIG. 5A, the
notification device 30 is shown in a pre-use initial configuration. In FIG. 5B, the notification
device 30 is activated and a first LED is visible and illuminated and extends about a first portion
of the display indicating a first period of activation of the delivery device 20, such as delivery
of a first pre-determined amount of medicament. In FIG. 5C, a second LED is visible and
illuminated and extends about a second portion of the display indicating a second portion of
activation of the delivery device 20, such as delivery of a second pre-determined amount of
medicament. In FIG. 5D, a third LED is visible and illuminated and extends about a third
portion of the display indicating a third portion of activation of the delivery device 20, such as

delivery of a third pre-determined amount of medicament.
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[0084] In other examples, the at least one indicator 140 is a display screen. The at least one
indicator 140 may provide information about a status of the delivery device 20 and/or the
notification device 30, such as, without limitation, when the delivery device 20 is delivering
the pharmaceutical composition to the patient, when the delivery of the pharmaceutical agent
is completed, whether the delivery device 20 is paired with the notification device 30, and/or
the type of pharmaceutical composition being delivered to the patient. Various other
information about the status of the delivery device 20 and/or the notification device 30 may be
provided by the at least one indicator 140. The at least one indicator 140 may be powered by
a power source (not shown), such as a battery.

[0085] The notification device 30 may have one or more user input devices 150, such as one
or more buttons. The one or more user input devices 150 can be used for configuring
the notification device 30, such as, without limitation, wirelessly connecting the notification
device 30 with the delivery device 20 and/or activating the notification device 30.

[0086] The notification device 30 has wireless communication circuitry 160, such as a Wi-
Fi module, a Bluetooth™ module, a near field communication (NFC) module, or other wireless
communication circuitry. The wireless communication circuitry 160 is configured to allow the
notification device 30 to communicate with one or more other electronic devices, such as the
delivery device 20 or other device through a wireless connection. The wireless connection may
be any Wi-Fi connection, Bluetooth™ connection, NFC connection, or other wireless
connection. The wireless communication circuitry 160 may be configured for automatically
pairing with one or more other electronic devices within the range of a wireless signal sent by
the notification device 30.

[0087] Insome examples, the wireless communication circuitry 160 is configured to provide
one-way communication with one or more other electronic devices, such as the delivery device
20 or other device. The one-way communication with one or more electronic devices may
include receiving information regarding at least one property of the delivery device 20, such
as, without limitation, the delivery status of the delivery device 20, fill volume of the delivery
device 20, whether the notification device 30 is paired with the delivery device 20, etc. In other
examples, the wireless communication circuitry 160 is configured to provide two-way
communication with one or more other electronic devices, such as the delivery device 20 or
other device. The two-way communication with one or more electronic devices may include
receiving information regarding at least one property of the delivery device 20 and sending

information to the delivery device 20. In some examples, sending information to the delivery
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device 20 may include sending control signals for controlling at least one aspect of the delivery
device 20, such as the delivery status of the delivery device 20.

[0088] In one or more examples, the notification device 30 may be connected to another
electronic device (e.g., phone, laptop, tablet, etc.) through a wireless connection in order to
control the notification device 30 and/or send status information about the notification device
30 and/or the delivery device 20.

[0089] Insome examples, the notification device 30 may be mechanically and/or electrically

connected with the delivery device 20 by a wired connection.

METHOD OF USING THE ADMINISTRATION SYSTEM

[0090] Having described the structure of the administration system 10, a method of using
the administration system 10 to deliver a dose of pharmaceutical composition to the patient

will now be described with reference to FIGS. 6A-9.

Setup
[0091] A patient or the medical practitioner removes the delivery device 20 from packaging

170. In some examples, removal of the delivery device 20 from the packaging may
automatically activate the delivery device 20 to a ready state. In other examples, the delivery
device 20 may be activated after removal from packaging by pressing one or more user input
devices 100, 150. In some examples, the patient or the medical practitioner may set a target
dose of the pharmaceutical composition to be delivered to the patient.

[0092] The delivery device 20 and the notification device 30 are initially in an “off” state.
The patient or the medical practitioner activates the delivery device 20 and the notification
device 30 by actuating the one or more user input devices 100, 150, respectively, such as by
pressing one or more buttons for a predetermined amount of time, such as approximately 1
second. The at least one indicator 90 on the delivery device 20 may indicate that the delivery
device 20 has been turned on. For example, the LED light on the delivery device 20 may flash
yellow at a predetermined interval such as, every 1 second, and the speaker may play an
activation tone. Similarly, at least one indicator 140 on the notification device 30 may indicate
that the notification device 30 has been turned on. For example, the LED light on the
notification device 30 may flash green at a predetermined interval such as, every 0.5 seconds,

and the speaker may play an activation tone.
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Pairing
[0093] Upon activation, the delivery device 20 and the notification device 30 may activate

the respective wireless communication circuitry 110, 160 to automatically pair the delivery
device 20 to the notification device 30. The wireless communication circuitry 110, 160 may
be active for a predetermined length of time, such as approximately 75 seconds, during which
the notification device 30 that is within the range of the delivery device 20 will be paired with
the delivery device 20. In some examples, the notification device 30 may use an out-of-band
(OOB) method of pairing. When paired, the at least one indicator 90 on the delivery device 20
and the at least one indicator 140 on the notification device 30 may indicate a successful pairing
of the notification device 30 with the delivery device 20. For example, the LED on the delivery
device 20 may be turned off, while the LED light on the notification device 30 may flash green
at a predetermined interval such as, every 0.5 seconds. If the notification device 30 and the
delivery device 20 are not paired within the predetermined period, the notification device 30

and the delivery device 20 go into a standby mode.

Filling and Priming
[0094] The delivery device 20 may be filled and primed with the pharmaceutical

composition. Once a desired dose of the pharmaceutical composition is filled and the delivery
device 20 is primed, the at least one indicator 90 on the delivery device 20 and the at least one
indicator 140 on the notification device 30 may indicate that the delivery device 20 is ready for
use. In certain embodiments, and with specific reference to FIGS. 10A-10C, the container of
the pharmaceutical composition 306 may be a reservoir bag which is at least partially visible
through a viewing window 280 disposed in at least a portion of the housing of the delivery
device 20. For example, the container 306 may be made from a flexible material which expands
in size as a fluid medicament is filled into the container 306. Optionally, the container 306
may have a visual indicator integrally formed therewith. In one embodiment, the container 306
may be made of a material having a visually distinct color, such as a fluorescent green material,
such that the positioning of the container 306 within the viewing window 280 is readily
identifiable. In other configurations, a visual identifier may be stamped or painted onto at least
a portion of the container 306. The visual identifier may be in the form of a line or other distinct
patterning, or alternatively, the entire container 306 may include the visual identifier, such as
an overall color of the container 306. Depending on the particular nature of the medicament to
be provided into the container 306, it may be desirable to provide a container 306 that is light-

impermeable.
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[0095] As shown specifically in FIGS. 10A-10C, the delivery device 20 may have a fill-
indicator display 270 which includes a fill-line display indicating the prior to filling/empty
condition, the partially filled/delivered condition, and the filled condition of the container 306
disposed within the delivery device 20. In this configuration, the positioning of the reservoir
bag 290 within the viewing window 280 can coincide with at least one indicator of the fill-
indicator display 270 to indicate a state of fill of the device during both filling and delivery of
a medicament. As the container 306 includes a readily-identifiable visual indicator, such as a
horizontal line, a position of the container, such as a reservoir bag, can align with an indicator
of the fill-indicator display 270 to communicate to a user the amount of medicament disposed
within the container 306 during the filling or emptying process.

[0096] As shown in the first step of FIG. 10A, in the prior to filling (or fully emptied)
condition, the visual identifier of the container 306 is aligned with the “empty” indicator of the
fill-indicator display 270, conveying to the user that there is no appreciable medicament within
the container 306. As shown in the second step of FIG. 10B, in the partially filled (or partially
delivered) condition, the visual identifier of the container 306 is aligned with the intermediate
indicator of the fill-indicator display 270, conveying to the user that there is an identified
amount of medicament within the container 306. As shown in the third step of FIG. 10C, in
the filled condition, the visual identifier of the container 306, such as a reservoir bag, is aligned
with the “full” indicator of the fill-indicator display 270, conveying to the user that the device
has a full dose of medicament within the container 306. It will also be appreciated herein that
if the entire container 306 functions as the visual identifier, such as in the case in which the
container 306 has an overall contrasting color, then the positioning of the container 306 itself
with respect to the individual indicators of the fill-indicator display 270 will convey the amount
of medicament within the container 306 to the user.

[0097] In some examples, it may be desired that the delivery of the dose of pharmaceutical
composition be delayed by a predetermined length of time, such as, for example, about 27
hours. In some examples, the fill volume of the pharmaceutical composition and the preset
delay may be configurable. The at least one indicator 90 on the delivery device 20 and the at
least one indicator 140 on the notification device 30 may indicate the beginning of the delay
period. For example, the LED on the notification device 30 may flash green every second.
[0098] With reference to FIGS. 6B-6C, the filled and primed delivery device 20 is applied
to the patient’s body B by removing a protective covering 180 from the dermal pad 50 to expose
the injection needle 60 and apply the dermal pad 50 to the patient’s skin. The patient or the

medical practitioner may activate the injection assembly to deploy the injection needle 60. The
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at least one indicator 90 on the delivery device 20 and the at least one indicator 140 on the
notification device 30 may indicate when the injection needle 60 has been inserted into the

patient’s body.

Delivery
[0099] Upon priming and filling the delivery device 20 and attaching the delivery device 20

to the patient’s body, the delivery device 20 will start the delivery of the pharmaceutical
composition upon expiration of the delay period. Once the delivery process starts, the at least
one indicator 90 on the delivery device 20 and the at least one indicator 140 on the notification
device 30 may indicate that the delivery is in progress. For example, the LED on the
notification device 30 may flash green every 0.5 seconds. The buzzer on the notification device
30 may indicate the start of the delivery procedure by producing a delivery tone. The delivery
procedure may be paused when one or more of the user input devices 100 on the delivery device
20 are actuated. In some examples, the delivery procedure may be paused when one or more
of the user input devices 150 on the notification device 30 are actuated. The delivery procedure
may be resumed by actuating the one or more of the user input devices 100 on the delivery
device 20, and/or one or more of the user input devices 150 on the notification device 30. The
at least one indicator 90 on the delivery device 20 and the at least one indicator 140 on the
notification device 30 may indicate that the delivery is completed. For example, the LED on
the notification device 30 may be solid green. The delivery device 20 and the notification
device 30 may automatically deactivate after the delivery is completed. When the delivery is
completed, the delivery device 20 may be removed from the patient’s body and discarded. The
notification device 30 may be reusable with another delivery device 20, or it may be discarded
after a single use.

[00100] In some examples, the at least one indicator 90 on the delivery device 20 and the at
least one indicator 140 on the notification device 30 may be used to indicate an error message
during administration of the pharmaceutical composition. In some examples, the LED on the
delivery device 20 and/or the notification device 30 may flash red, and/or the speaker/buzzer
on the delivery device 20 and/or the notification device 30 may sound a warning tone to instruct
the patient to contact the medical practitioner.

[00101] In some examples, the notification device 30 may communicate, using wireless
communication, the status of the notification device 30 and/or the delivery device 20 to a
remote device, such as, without limitation, a computer, a laptop, or a smartphone (relay mode).

In other examples, the notification device 30 may communicate, using wireless
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communication, the status of the notification device 30 and/or the delivery device 20 to the
cloud (cell mode).

[00102] Although the invention has been described in detail for the purpose of illustration
based on what is currently considered to be the most practical and preferred embodiments, it is
to be understood that such detail is solely for that purpose and that the invention is not limited
to the disclosed embodiments, but, on the contrary, is intended to cover modifications and
equivalent arrangements that are within the spirit and scope of the appended claims. For
example, it is to be understood that the present invention contemplates that, to the extent
possible, one or more features of any embodiment can be combined with one or more features

of any other embodiment.
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THE INVENTION CLAIMED IS

1. A delivery apparatus configured to deliver a dose of a medicament to a
patient, the delivery apparatus comprising:
a delivery device, comprising:
a housing including a viewing window,
a flexible container disposed within the housing and for storing the
medicament therein, and
a visual identifier aligned with a portion of the viewing window, wherein
a position of the visual identifier relative to the viewing window is dependent on a
volume of the medicament within the container; and
a notification device in communication with the delivery device, the notification
device configured to communicate information about a status of at least one property of the

delivery device.

2. The delivery apparatus of claim 1, wherein the visual identifier is
movable relative to the viewing window between an empty position, in which the container is

empty, and a full position, in which the container is full.

3. The delivery apparatus of claim 2, wherein the visual identifier

comprises a connector that is attachable to a portion of the container.

4. The delivery apparatus of claim 3, wherein the connector is attachable

to a sealed edge of the container.

5. The delivery apparatus of claim 3, wherein the connector comprises an

indicator clip.

6. The delivery apparatus of claim 2, wherein the visual identifier is

disposed within the housing between the container and a deformable material.

7. The delivery apparatus of claim 6, wherein as the container is filled with
the medicament, the container expands and moves the visual identifier downward thereby

compressing the deformable material.
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8. The delivery apparatus of claim 7, wherein as the container delivers the
medicament, the container shrinks and the deformable material expands thereby moving the

visual identifier upward.

9. The delivery apparatus of claim 6, wherein the deformable material

comprises a foam.

10.  The delivery apparatus of claim 2, wherein the visual identifier

comprises a deflectable member.

11.  The delivery apparatus of claim 10, wherein as the container is filled
with the medicament, the container expands and deflects one end of the deflectable member

downward.

12.  The delivery apparatus of claim 11, wherein as the container delivers the
medicament, the container shrinks and the one end of the deflectable member returns to its

original position.

13.  The delivery apparatus of claim 1, wherein the housing comprises a fill-

indicator display adjacent the viewing window.

14.  The delivery apparatus of claim 13, wherein the visual identifier aligns
with a portion of the fill-indicator display to identify an amount of medicament within the

container.

15.  The delivery apparatus of claim 1, wherein the container is a reservoir

bag and the visual identifier is a portion of the reservoir bag.

16.  The delivery apparatus of claim 1, wherein the viewing window is

located in a sidewall of the housing.

17.  The delivery apparatus of claim 1, wherein the delivery device is a

wearable automatic injector removably attachable to a skin surface of the patient.
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18.  The delivery apparatus of claim 17, wherein the delivery device includes

at least one indicator for communicating a condition of the delivery device to the patient.

19.  The delivery apparatus of claim 1, wherein the notification device is a

wristband.

20.  The delivery apparatus of claim 1, wherein the notification device is in
passive one-way communication with the delivery device and wherein the notification device

displays a status of at least one property of the delivery device.

21.  An administration system for delivery of a pharmaceutical composition

to a patient, the administration system comprising:

a delivery device configured to deliver a dose of the pharmaceutical composition to the
patient; and

a notification device in communication with the delivery device, the notification device
configured to communicate information about a status of at least one property of the delivery
device,

wherein the notification device is in passive one-way communication with the delivery
device, and

wherein the notification device displays a status of at least one property of the delivery

device.

22.  The administration system of claim 21, wherein the delivery device is a

wearable automatic injector configured to be worn on the patient’s skin.

23.  The administration system of claim 21, wherein the notification device

comprises at least one indicator.

24.  The administration system of claim 23, wherein the at least one indicator

is a visual indicator, an audible indicator, a tactile indicator, or a combination thereof.

25.  The administration system of claim 21, wherein the notification device

comprises a wristband.
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26.  The administration system of claim 21, wherein the at least one property

of the delivery device comprises a delivery status of the delivery device.

27.  The administration system of claim 21, wherein the delivery device

includes a reservoir bag configured to contain a medicament therein.

28.  The administration system of claim 27, wherein the reservoir bag

includes a visual identifier.

29.  The administration system of claim 28, wherein the delivery device
further includes a fill-indicator display, and the visual identifier of the reservoir bag is
configured to align with a portion of the fill-indicator display depending on the volume of

medicament disposed within the reservoir bag.
30.  The administration system of claim 21, wherein the delivery device
further includes at least one indicator capable of communicating a condition of the delivery

device to a user.

31.  The administration system of claim 30, wherein the at least one indicator

is an LED.
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