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Description

BACKGROUND

Technical Field

[0001] This disclosure generally relates to aerosol de-
livery systems and related methods, and, more particu-
larly, to aerosol delivery units suitable for selectively de-
livering a dose of aerosolized matter for inhalation by a

user.

Description of the Related Art

[0002] It is well known to treat patients with medica-
ments contained in an aerosol, for example, in the treat-
ment of respiratory disorders. It is also known to use for
such treatment, medicaments which are contained in an
aerosol and are administered to a patient by means of
an inhalation device comprising a mouthpiece and a
housing in which an aerosol canister is loaded. Such in-
halation devices are generally referred to as metered
dose inhalers (MDlIs). The aerosol canisters used in such
inhalation devices are designed to deliver a predeter-
mined dose of medicament upon each actuation by
means of an outlet valve member (e.g., metering slide
valve) at one end which can be opened either by de-
pressing the valve member while the canister is held sta-
tionary or by depressing the canister while the valve
member is held stationary. In the use of such devices,
the aerosol canister is placed in the housing with the out-
let valve member of the canister communicating with the
mouthpiece. When used for dispensing medicaments,
for example, in bronchodilation therapy, the patient holds
the housing in a more or less upright position and the
mouthpiece ofthe inhalation device is placed in the mouth
of the patient. The aerosol canister is manually actuated
to dispense a dose of medicament from the canister
which is then inhaled by the patient.

[0003] It may be understood that effective delivery of
medicament to the patient using an inhalation device
such as a conventional MDI is to an extent dependent
on the patient’s ability to manually actuate the device
(e.g., discharging the aerosol) and to coordinate the ac-
tuation thereof with the taking of a sufficiently strong in-
ward breath. For some patients, particularly young chil-
dren, the elderly and the arthritic, manual actuation of
the device can present difficulties. Other patients find it
difficultto coordinate the taking of a reliable inward breath
with actuation of the device. Thus, there is a risk of not
receiving an appropriate dose of medicament. Conven-
tional manually actuated MDlIs also suffer from a variety
of other deficiencies and drawbacks, including, for ex-
ample, the ability to actuate the device while not in a
generally upright position or without ensuring the medi-
cament is sufficiently agitated within the container prior
to delivery. US5755218 discloses a portable, battery
powered, hand-held system for releasing a controlled
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dose of aerosol medication.
BRIEF SUMMARY

[0004] The invention is defined by claim 1 and its ap-
pended dependent claims.

[0005] Embodimentsdescribed herein provide aerosol
delivery systems and related methods particularly suita-
ble for delivering a dose of aerosolized matter in an effi-
cient and reliable manner for inhalation by a user. Em-
bodiments include aerosol delivery systems featuring
electronically controlled, motor-driven actuation of an
aerosol canister which may be triggered by breath sens-
ing techniques. Embodiments may be provided in multi-
part form factors featuring a base housing including a
motor-driven actuator and other system components,
and a removable cartridge insertably receivable in the
base housing to form a complete aerosol delivery unit for
selectively delivering a dose of aerosolized matter to the
user. Advantageously, the removable cartridge may be
configured to enable manual actuation ofthe aerosol can-
ister while removed from the main housing similar to a
conventional MDI while providing enhanced functionality
when received in the main housing.

[0006] Embodiments of the electronically controlled,
motor-driven, breath actuated aerosol delivery systems
described herein may provide enhanced user experience
and may facilitate increased compliance by both simpli-
fying the inhalation process and by providing targeted
information to the user. To do this the aerosol delivery
systems automate primary functions such as breath tim-
ing and canister actuation while also being instrumented
to capture usage data which can be used to inform the
user on correct inhalation technique. Information may be
supplied to the user on board an aerosol delivery unit
through a display screen, for example, through haptic
and/or audible feedback and/or via an associated appli-
cation running on a paired smart phone or other comput-
ing device with which the aerosol delivery unit may com-
municate wirelessly.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF
THE DRAWINGS

[0007]

Figure 1 is a skewed isometric view showing a se-
quence in which a removable cartridge containing
an aerosol canister is inserted in a base housing to
form an aerosol delivery unit, according to one em-
bodiment.

Figure 2 is an enlarged partial cross-sectional view
of the aerosol delivery unit of Figure 1 shown with a
mouthpiece cover open to reveal an outlet through
which aerosolized matteris discharged for inhalation
by a user.

Figure 3A is an isometric view of an aerosol delivery
unit, according to another embodiment, which in-



3 EP 3 325 060 B1 4

cludes a removable cartridge coupled to a base
housing.

Figure 3B is an isometric view of the aerosol delivery
unit of Figure 3A with the removable cartridge shown
separated from the base housing.

Figure 3C is an isometric view of the removable car-
tridge portion of the aerosol delivery unit of Figure
3A, which shows a canister chassis portion with an
onboard power source separated from a mouthpiece
subassembly.

Figure 4 is an isometric cross-sectional view of the
complete aerosol delivery unit shown in Figure 3A
from one perspective.

Figure 5 is an isometric cross-sectional view of the
complete aerosol delivery unit shown in Figure 3A
from another perspective.

Figure 6 is an isometric view of a motor-driven actu-
ator assembly of the aerosol delivery unit of Figure
3A.

Figure 7 is an isometric view of the motor-driven ac-
tuator assembly of Figure 6 with the casing partially
removed to reveal internal components thereof.
Figure 8 is diagram illustrating actuation of the aer-
osol canister via the motor-driven actuator assembly
of Figures 6 and 7.

Figure 9 is a cross-sectional view of the aerosol de-
livery unit of Figure 3A showing a pressure sensor
within the base housing which is in communication
with the inhalation passageway of the removable
cartridge to sense an inhalation event and trigger
actuation of the canister.

Figure 10 is a side elevational view showing an aer-
osol delivery unit, according to another embodiment,
having separable portions.

Figure 11 is a diagram illustrating a method of pre-
paring the aerosol delivery unit of Figure 10 for use.
Figure 12 is a diagram illustrating a method of using
the aerosol delivery unit of Figure 10 to receive a
dose of aerosolized matter.

Figure 13 illustrates aerosol delivery units according
to other embodiments having different release
mechanisms for releasing a removable cartridge as-
sembly from a base housing.

Figure 14 is a schematic diagram of a control system
suitable for use with embodiments of the aerosol de-
livery units disclosed herein.

Figures 15A-15C depict certain portions of a Graph-
ical User Interface (GUI) that may be provided via a
client device communicatively coupled to an aerosol
delivery unit in accordance with techniques and fea-
tures described herein.

DETAILED DESCRIPTION

[0008] In the following description, certain specific de-
tails are set forth in order to provide a thorough under-
standing of various disclosed embodiments. However,
one of ordinary skill in the relevant art will recognize that
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embodiments may be practiced without one or more of
these specific details. In other instances, well-known
structures and devices associated with MDIs or other in-
haler devices or components may not be shown or de-
scribed in detail to avoid unnecessarily obscuring de-
scriptions of the embodiments.

[0009] Unlessthe contextrequires otherwise, through-
out the specification and claims which follow, the word
"comprise" and variations thereof, such as, "comprises"
and "comprising" are to be construed in an open, inclu-
sive sense, that is as "including, but not limited to."
[0010] Reference throughout this specification to "one
embodiment" or"an embodiment" means that a particular
feature, structure or characteristic described in connec-
tion with the embodiment is included in at least one em-
bodiment. Thus, the appearances of the phrases "in one
embodiment" or "in an embodiment" in various places
throughout this specification are not necessarily all refer-
ring to the same embodiment. Furthermore, the particular
features, structures, or characteristics may be combined
in any suitable manner in one or more embodiments.
[0011] As used in this specification and the appended
claims, the singular forms "a," "an," and "the" include plu-
ral referents unless the content clearly dictates other-
wise. It should also be noted that the term "or" is generally
employed in its sense including "and/or" unless the con-
tent clearly dictates otherwise.

[0012] Embodimentsdescribed herein provide aerosol
delivery systems and related methods particularly suita-
ble for delivering a dose of aerosolized matter in an effi-
cient and reliable manner for inhalation by a user. Em-
bodiments include aerosol delivery systems featuring
electronically controlled, motor-driven actuation of an
aerosol canister which may be triggered by breath sens-
ing techniques. Embodiments may be provided in multi-
part form factors featuring a base housing including the
motor-driven actuator and other system components,
and a removable cartridge containing an aerosol canister
which may be insertably received in the base housing to
form a complete aerosol delivery unit for selectively de-
livering a dose of aerosolized matter (e.g., medicament)
to a user. Advantageously, the removable cartridge may
be configured to enable manual actuation of the aerosol
canister when removed from the main housing similar to
a conventional MDI while providing enhanced function-
ality when received in the main housing. Other advan-
tages will be appreciated from a detailed review of the
present disclosure.

[0013] Although the aerosol delivery systems de-
scribed herein are shown and described in the context
of electronically controlled, motor-driven, breath actuat-
ed metered dose inhaler systems for delivering medica-
ment or other aerosolized matter to a user, it will be ap-
preciated by those of ordinary skill in the relevant art that
features and aspects of such systems may applied to
other devices and for other purposes.

[0014] Figure 1 shows one example embodiment of an
electronically controlled, motor-driven, breath actuated
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MDI in the form of an aerosol delivery unit 10. The aerosol
delivery unit 10 includes a base housing 12, which in-
cludes a majority of the system electronics as described
in more detail elsewhere, and a removable cartridge 14
that is removably coupleable to the base housing 12 for
selectively delivering a dose of aerosolized matter (e.g.,
aerosolized medicament) to a user from an aerosol can-
ister 16 carried by the removable cartridge 14.

[0015] Withreference to Figure 1, the example aerosol
delivery unit 10 is a front loading device in which the
removable cartridge 14 is insertable in the base housing
12 in a direction generally perpendicular to a longitudinal
axis A, of the aerosol canister 16 carried by the remov-
able cartridge 14, as indicated by the arrow labeled 20.
The base housing 12 may include a housing body 22
defining a cavity 24 within which the removable cartridge
14 may be received. An access door 28 may be rotatably
coupled to the housing body 22 and may be movable
between an open position O and a closed position C. In
the open positon O, the cavity 24 of the housing body 22
may be revealed for loading the cartridge 14 into the base
housing 12, or for removing the cartridge 14 from the
base housing 12. In the closed position C, the access
door 28 may enclose the cartridge 14 within the cavity
24 of the base housing 12. One or more locking features
30 (e.g., resilient locking tabs, detents, latches) may be
provided for securing the access door 28 to the housing
body 22 in the closed position C, and one or more release
devices 32 (e.g., push buttons) may be provided for re-
leasing or unlocking the access door 28 such that it may
move to the open position O. In other instances, the ac-
cess door 28 may be opened by manually overcoming a
threshold resistive force provided by the one or more
locking features 30. In some instances, a bias member
(e.g., torsional spring) may be provided to urge the ac-
cess door 28 toward the open position O such that the
access door 28 may move toward the open position O
without manual assistance upon actuation of the one or
more release devices 32 or upon overcoming the thresh-
old resistive force.

[0016] With continued reference to Figure 1, the base
housing 12 may further include a mouthpiece cover 34
that is rotatably coupled to the housing to move between
an open position 36 and a closed position 38. In the open
positon 36, the cavity 24 of the housing body 22 may be
revealed for loading the cartridge 14 into the base hous-
ing 12 or for removing the cartridge 14 from the base
housing 12. In the closed position 38, the mouthpiece
cover 34 may conceal a mouthpiece 15 of the cartridge
14 received within the cavity 24 of the base housing 12.
For this purpose, one or more locking features 40 (e.g.,
resilient locking tabs, detents, latches) may be provided
for securing the mouthpiece cover 34 to the housing body
22 in the closed position 38. In some instances, one or
more release devices (e.g., push buttons) may be pro-
vided for releasing or unlocking the mouthpiece cover 34
such that it may move to the open position 36. In other
instances, the mouthpiece cover 34 may be opened by
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manually overcoming a threshold resistive force provided
by the one or more locking features 40. In some instanc-
es, a bias member (e.g., torsional spring) may be provid-
ed to urge the mouthpiece cover 34 toward the open po-
sition 36 such that the mouthpiece cover 34 may move
toward the open position 36 without manual assistance
upon actuation of the one or more release devices or
upon overcoming the threshold resistive force. The
mouthpiece 15 may be removably coupled to the remain-
der of the removable cartridge 14 to facilitate cleaning or
replacement of the mouthpiece 15. In some instances,
for example, a separate removable mouthpiece 15 may
be press fit or friction fit onto a corresponding mouthpiece
receiving portion of the removable cartridge 14.

[0017] Figure 2 shows an enlarged cross-sectional
portion of the aerosol delivery unit 10 for additional clarity.
[0018] According to the example embodiment shown
in Figures 1 and 2, the complete aerosol delivery unit 10
may provide a portable or handheld unit capable of se-
lectively delivering a dose of aerosolized matter with en-
hanced functionality, as described in more detail else-
where.

[0019] Figures 3A through 9 show another example
embodiment of an electronically controlled, motor-driven,
breath actuated MDI in the form of an aerosol delivery
unit 210. The aerosol delivery unit 210 includes a base
housing 212, which includes a majority of the system
electronics as described in more detail elsewhere, and
aremovable cartridge 214 that is removably coupleable
to the base housing 212 for selectively delivering a dose
of aerosolized matter (e.g., aerosolized medicament) to
a user from an aerosol canister 216 carried by the re-
movable cartridge 214.

[0020] With reference to Figures 3A-3C, the example
aerosol delivery unit 210 is a bottom loading device in
which the removable cartridge 214 is insertable in the
base housing 212 in a direction generally parallel to a
longitudinal axis A, of the aerosol canister 216 carried
by the removable cartridge 214, as indicated by the arrow
labeled 220 in Figure 3B. The base housing 212 may
include a housing body 222 defining a cavity 224 within
which the removable cartridge 214 may be insertably re-
ceived. The housing body 222 may be a multi-piece as-
sembly including, for example, an outer housing or cover
and an inner base chassis to which other components
may be attached. The aerosol delivery unit 210 may in-
clude one or more locking features 230 (e.g., resilient
locking tabs, detents, latches) for securing the removable
cartridge 214 to the base housing 212. In addition, one
or more release devices 231 (e.g., push buttons) may be
provided for releasing or unlocking the removable car-
tridge 214 from the base housing 212 such that it may
be removed and replaced as needed or desired. In other
instances, the removable cartridge 214 may be removed
by manually overcoming a threshold resistive force pro-
vided by the one or more locking features. In some in-
stances, a bias member (e.g., leaf spring) may be pro-
vided to assist in driving the removable cartridge 214
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away from the base housing 212 upon actuation of the
one or more release devices 231 or upon overcoming
the threshold resistive force.

[0021] With continued reference to Figures 3A-3C, the
removable cartridge 214 may further include a mouth-
piece cover 234 that is rotatably coupled to surrounding
structures to move between an open position 236, as
shown in Figures 3B and 3C, and a closed position 238,
as shown in Figure 3A. In the closed position 238, the
mouthpiece cover 234 conceals a mouthpiece 215 of the
cartridge 214. In the open position 236, the mouthpiece
215 is revealed for use. For this purpose, one or more
locking features (e.g., resilient locking tabs, detents,
latches) may be provided for securing the mouthpiece
cover 234 in the closed position 238. In some instances,
one or more release devices (e.g., push buttons) may be
provided for releasing or unlocking the mouthpiece cover
234 such that it may move to the open position 236. In
other instances, the mouthpiece cover 234 may be
opened by manually overcoming a threshold resistive
force provided by the one or more locking features. In
some instances, a bias member (e.g., torsional spring)
may be provided to urge the mouthpiece cover 234 to-
ward the open position 236 such that the mouthpiece
cover 234 may move toward the open position 236 with-
out manual assistance upon actuation of the one or more
release devices or upon overcoming the threshold resis-
tive force. The mouthpiece 215 may be removably cou-
pled to other portions of the removable cartridge 214 to
facilitate cleaning or replacement of the mouthpiece 215.
In some instances, for example, a separate removable
mouthpiece 215 may be press fit or friction fit onto a cor-
responding mouthpiece receiving portion of the remov-
able cartridge 214.

[0022] Advantageously, when the mouthpiece cover
234 is in the open position 236, the mouthpiece cover
234 may hinder or prevent a user from inadvertently cov-
ering unit intake apertures 312 (Figure 9) provided at the
bottom of the aerosol delivery unit 210 for enabling air to
enter the unit 210 to assist in delivering the aerosolized
matter.

[0023] Withreference to Figure 3C, the removable car-
tridge 214 may be provided in separable portions. For
example, theremovable cartridge 214 may include a can-
ister chassis 293 and a mouthpiece subassembly 295
that is configured to removably receive the canister chas-
sis 293. The canister chassis 293 is structured to accom-
modate, among other things, the canister 216 and an
onboard power source 320, as discussed in more detail
elsewhere. The mouthpiece assembly 295 includes,
among other things, the mouthpiece 215 and a stem sup-
port 302 (Figures 4 and 5) for receiving the valve stem
217 of the canister 216 and supporting the canister 216
in fluid communication with the mouthpiece 215, as dis-
cussed in more detail elsewhere. The canister chassis
293 is removably coupleable to the mouthpiece sub-
assembly 295 to form a fully functional, manually de-
pressible cartridge that includes functionality similar to
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that of a conventional manually depressible MDI. In this
manner, a user can optionally use the removable car-
tridge 214 as a suitable inhaler device without the added
functionality provided when coupling the removable car-
tridge 214 to the base housing 212. The canister chassis
293 may be removably coupleable to the mouthpiece su-
bassembly 295 via one or more fastening devices or tech-
niques, including for example, one or more detent mech-
anisms 297 provided on the canister chassis 293 that are
arranged to engage corresponding features (not visible)
of the mouthpiece subassembly 295.

[0024] Figures 4 and 5 provide cross-sectional views
of the complete aerosol delivery unit 210 from different
viewpoints with the removable cartridge 214 coupled to
the base housing 212 so as to reveal various internal
components of the aerosol delivery unit 210 which are
configured to provide, among other functionality, elec-
tronically controlled, motor-driven, breath actuated, me-
tered dose delivery of aerosolized matter to a user.
[0025] The base housing 212 is provided with, among
other features, a control system 250, including a main
printed circuit board (PCB) 252 and a sub PCB 253, and
an actuator assembly 260 electronically coupled to the
PCBs 252, 253 for providing controlled actuation of the
aerosol canister 216. Further details of the actuator as-
sembly 260 are shown in Figures 6 through 8. More par-
ticularly, Figures 6 and 7 show the actuator assembly
260 isolated from all other system components for clarity
and Figure 8 provides a diagram showing actuation of
the aerosol canister 216 via the actuator assembly 260
between an expanded configuration E, in which a valve
member of the aerosol canister 216 remains closed, and
a depressed configuration D, in which the valve member
of the aerosol canister 216 transitions to an open position
to release a metered dose of aerosolized matter.
[0026] With reference to Figures 6 and 7, the actuator
assembly 260 includes an electric motor 262 (e.g., DC
electric motor), a gear train 264a-264d, a cam member
266 and a yoke 268 that is driven by the cam member
266 via the electric motor 262 and the gear train 264a-
264d. The electric motor 262, the gear train 264a-264d,
the cam member 266 and the yoke 268 may be partially
enclosed in a casing 170, as shown in Figures 6 and 7,
substantially enclosed in a casing, or fully enclosed in a
casing. Bias members 272 in the form of compression
springs are provided between the yoke 268 and the cas-
ing 270 for urging the yoke 268 into contact with the cam
member 266 and providing mechanical assistance in
moving the aerosol canister 216 from the expanded con-
figuration E to the depressed configuration D as the cam
member 266 is driven to rotate about an axis of rotation
R by the electric motor 262 and gear train 264a-264d.
The casing 270 may include a plurality of separate casing
portions and may be coupled together by corresponding
coupling features 274 (e.g., snaps, detents, latches) to
partially, substantially, or completely enclose the electric
motor 262, the gear train 264a-264d, the cam member
266 and the yoke 268. The casing 270 includes at least
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one opening through which a lower end 269 of the yoke
268 extends to contact the aerosol canister 216 during
actuation.

[0027] During actuation, the electric motor 262 is driv-
en by the control system 250 in response to a trigger
signal to move the canister 216 through the sequence
illustrated in Figure 8 to compress and release the aer-
osol canister 216 to discharge a dose of the aerosol mat-
ter for inhalation by a user. More particularly, as will be
appreciated from a review of Figure 8, the cam member
266 is controlled torotate in direct correlation with rotation
of the electric motor 262 via the gear train 264a-264d
and to ride in a slot 267 of the yoke 268 and bear against
the yoke 268 to urge the yoke 268 downward into contact
with the canister 216 during a downward stroke (i.e.,
valve opening stroke) to push the canister to the de-
pressed configuration D and to thereafter enable the yoke
268 to move back upward during a return stroke (i.e.,
valve closing stroke) to enable the canister 216 to return
to the expanded configuration E under the force of an
internal bias member (e.g., valve spring) of the canister
216. In this manner, the position of the yoke 268 and
hence canister 216 may be precisely controlled by the
electric motor 262 and other components of the control
system 250.

[0028] Withreference to Figures 6 and 7, the gear train
264a-264d may include a drive spur gear 264a coupled
directly to a drive shaft of the electric motor 262, a driven
spur gear 264b meshed with the drive spur gear 264a, a
worm screw 264c formed integrally with the driven spur
gear 264b torotate in unison therewith, and a worm wheel
264d meshed with the worm screw 264c. The worm
screw 264c and the worm wheel 264d may form a worm
gear set or worm drive portion of the gear train 264a-
264d, and may include a 2 start worm. According to some
embodiments, including the example embodiment of the
actuator assembly 260 shown in Figures 6 and 7, the
gear ratio of the driven spur gear 264b and the drive spur
gear 264a may be at least 2:1 and the worm drive may
comprise a 2 start worm with a gear ration of atleast 20:1
to provide increased torque for actuating the aerosol can-
ister 216.

[0029] According to the illustrated embodiment, the
worm screw 264c has an axis of rotation parallel to an
axis of rotation of the electric motor 262 and the worm
wheel 264d is meshed with the worm screw 264c to rotate
perpendicular thereto. In some instances, the cam mem-
ber 266 and the worm wheel 264d may be portions of
the same unitary part such that a rotational position of
the electric motor 262 controls the rotational position of
the cam member 266 via the intermediary of the driven
spur gear 264b and the worm gear set 264c, 264d. During
actuation, and as previously described, the cam member
266 ridesin the slot 267 of the yoke 268 and bears against
the yoke 268 to urge the yoke 268 downward into contact
with the canister 216 during a downward stroke to move
the canister 216 into the depressed configuration D and
to thereafter enable the yoke 268 to move back upward
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during a return stroke to enable the canister 216 to return
to the expanded configuration E under the force of an
internal bias member of the canister 216.

[0030] More particularly, as the motor 262 drives in a
forward direction, the yoke 268 moves linearly downward
and depresses the canister 216. Since the canister valve
stem 217 is fixed in the stem support 302 (Figures 4 and
5), the valve stem 217 is compressed. The yoke 268 con-
tinues to depress the canister 216 until the motor 262
reaches its stall torque. The motor 262 may stall under
three conditions: (i) the canister valve spring force bal-
ances the motor torque via the gear-train 264a-264d; (ii)
the canister valve stem bottoms-out; or (iii) the worm-
wheel 264d reaches a forward end stop. In any of these
cases, the system is designed such that the valve stem
217 will be compressed beyond its firing point before the
stall torque is reached.

[0031] In order to prevent the motor 262 from wasting
power and overheating when it is stalled (e.g., due to the
canister 216 reaching the end-stop during actuation or
due to the motor 262 otherwise reaching its stall torque),
the control system 250 may monitor feedback signals
from the motor control electronics which exhibit distinct
patterns when the motor 262 is running or stalled. Once
stall is detected, forward drive power to the motor 262 is
cut. The control system 250 may then wait for a dwell-
time sufficient to ensure that the matter delivered by
through the valve stem 217 has time to vaporize and
enter the inhalation passageway 296. The motor 262 is
then driven in the reverse direction until it stalls on a
worm-wheel home position end stop. A canister valve
spring causes the canister 216 to return to its normal
position, allowing the metering valve to refill in readiness
for a subsequent dose.

[0032] Advantageously,insome embodiments,the en-
tire gear train 264a-264d, the cam member 266 and the
yoke 268 may be injection molded plastic components
and may be supported without separate bearings (e.g.,
roller bearings). In this manner, the weight of the actuator
assembly 260 may be minimized and the complexity of
the assembly reduced. Overall, the actuator assembly
260 shown in Figures 6 and 7 provides a particularly light-
weight yet durable drive system for electronic controlled
actuation of the aerosol canister 216, which is particularly
advantageous for providing a handheld or portable aer-
osol delivery unit 210.

[0033] With reference again to Figures 4 and 5, the
actuator assembly 260 may be provided in an upper por-
tion of the base housing 212 to interface with an upper
end of the aerosol canister 216 when the removable car-
tridge 214 is installed for use. The casing 270 of the ac-
tuator assembly 60 may include one or more coupling
features 278 (Figure 6) for engaging the base housing
212 or a chassis thereof. The electric motor 262 of the
actuator assembly 260 is communicatively coupled to
the PCBs 252, 253 of the control system 250 for control-
ling motion of the electric motor 262 and hence actuation
of the aerosol canister 216.
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[0034] In some instances, the actuator assembly 260
may be controlled to actuate the aerosol canister 216 in
response to a pressure signal arising from inhalation of
a user via a mouthpiece 215 of the removable cartridge
214.For this purpose, the control system 250 may further
include a pressure sensor 280 (e.g., a microelectrome-
chanical systems (MEMS) pressure sensor) communi-
catively coupled to the main PCB 252. In some instances,
the pressure sensor 280 may be coupled directly to the
main PCB 252 and may be positioned to interface with
the removable cartridge 214 to sense a change in pres-
sure within the removable cartridge 214 arising from in-
halation by a user in order to trigger actuation of the aer-
osol canister 216. The pressure sensor 280 may further
include temperature sensing functionality or otherwise
operate in conjunction with a separate temperature sen-
sor to provide pressure and temperature data for calcu-
lating the air flow rate through the unit 210 from which to
trigger the actuation of the aerosol canister 216.

[0035] For instance, with reference to the enlarged
cross-sectional view of Figure 2 from the example em-
bodiment of the aerosol delivery unit 10 shown in Figure
1, the removable cartridge 14 may include a cartridge
body 90 having a mouthpiece aperture 92 through which
to inhale aerosolized matter released from the canister
16, one or more inhalation passageway intake apertures
or orifices 94 through which air can enter, and an inha-
lation passageway 96 extending from a location of the
one or more inhalation passageway intake apertures or
orifices 94 to a location of the mouthpiece aperture 92,
the inhalation passageway 96 being in fluid communica-
tion with a discharge outlet 98 of the aerosol canister 16.
More particularly, the inhalation passageway 96 may be
in fluid communication with the discharge outlet 98 of the
aerosol canister 16 via a discharge passageway 100 ex-
tending through a stem support 102 of the cartridge body
90 within which a stem 17 of the canister 16 is received.
The discharge passageway 100 may terminate in an out-
let 101 that is generally aligned with the inhalation pas-
sageway 96 such that the discharged aerosolized matter
may be effectively withdrawn from the cartridge 14 with
the same inhalation breath that triggers its release.
[0036] The pressure sensor 80 may be arranged to
detect pressure within the inhalation passageway 96
near the one or more inhalation passageway intake ap-
ertures or orifices 94, with a change in the pressure being
indicative of one or more characteristics of a flow of air
moving through the one or more inhalation passageway
intake apertures or orifices 94. A compliant seal 104 may
be positioned around the pressure sensor 80 to engage
the removable cartridge 14 and provide a sealed pas-
sageway 106 extending from the pressure sensor 80 to-
ward the inhalation passageway 96 of the removable car-
tridge 14. In this manner, during inhalation, air may enter
the inhalation passageway 96 only through the one or
more inhalation passageway intake apertures or orifices
94 to subsequently pass through the inhalation passage-
way 96 wherein the aerosolized matter is mixed with the
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air stream and withdrawn from the mouthpiece aperture
92 by the user.

[0037] With continued reference to Figure 2, the car-
tridge body 90 may define at least a majority of the inha-
lation passageway 96 and an orifice plate 110 including
the one or more inhalation passageway intake apertures
or orifices 94 may be coupled to an intake end of the
cartridge body 90. In a particularly advantageous em-
bodiment, the orifice plate 110 may consist of a respec-
tive orifice 94 positioned on each of opposing sides of
the aerosol delivery unit 10 and the pressure sensor 80
may be located centrally between the orifices 94. As an
example, the orifice plate 110 shown in Figure 2 may be
symmetrically formed about a central plane bisecting the
aerosol delivery unit 10 such that a respective orifice 94
is positioned on each of opposing sides of the aerosol
delivery unit 10, and the pressure sensor 80 may be lo-
cated at or near the central plane. The orifices 94 may
be the same size and may collectively define or establish
a relationship between the sensed pressure and one or
more characteristics of a flow of air moving therethrough
from which to then control the release of the aerosolized
matter. The size and shape of the orifices 94 may be
determined in accordance with the capabilities of the
pressure sensor 80 to provide a suitable pressure profile
throughout inhalation from which to determine when a
threshold airflow is exceeded for controlling the delivery
of the aerosolized matter.

[0038] Although the inhalation passageway intake ap-
ertures or orifices 94 of the illustrated embodiment in-
clude two relatively small apertures having a circular
cross-sectional profile and being positioned immediately
adjacent a respective sidewall of the cartridge body 90
that defines the inhalation passageway 96, it is appreci-
ated that the number, size, shape and position of the
inhalation passageway intake apertures or orifices 94
may vary. For example, one, three, four or more inhala-
tion passageway intake orifices 94 may be provided and
the orifice(s) may have an oblong or other regular or ir-
regular cross-sectional shape. In addition, although the
one or more inhalation passageway intake apertures or
orifices 94 are shown as being provided in a separate
orifice plate 110 coupled to an intake end of the cartridge
body 90, it is appreciated that in some instances the one
or more intake apertures or orifices 94 may be provided
directly in the cartridge body 90. For example, in some
embodiments, the orifice plate 110 may be an integral
portion of the cartridge body 90, rather than a separate
component. The housing body 22 of the base housing
12 which surrounds the removable cartridge 14 during
motor-driven, breath actuated use of the aerosol delivery
unit 10 may include one or more unit intake apertures
112 for enabling external air to infiltrate the housing body
22 before moving through the inhalation passageway in-
take apertures or orifices 94 provided in the inhalation
passageway 96 of the removable cartridge 14, which,
apart from the inhalation passageway intake apertures
or orifices 94 and mouthpiece aperture 92, is otherwise
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sealed.

[0039] As another example, and with reference to the
cross-sectional views of Figures 4, 5 and 9 from the ex-
ample embodiment of the aerosol unit 210 of Figures 3A-
3C, the removable cartridge 214 may include a cartridge
body 290 having a mouthpiece aperture through which
to inhale aerosolized matter released from the canister
216, one or more inhalation passageway intake aper-
tures or orifices 294 through which air can enter, and an
inhalation passageway 296 extending from a location of
the one or more inhalation passageway apertures or or-
ifices 294 to a location of the mouthpiece aperture 292,
the inhalation passageway 296 being in fluid communi-
cation with a discharge outlet of the aerosol canister 216.
More particularly, with reference to Figures 4 and 5, the
inhalation passageway 296 may be in fluid communica-
tion with the discharge outlet of the aerosol canister 216
via a discharge passageway 300 extending through a
stem support 302 of the cartridge body 290 within which
astem 217 of the canister 216 is received. The discharge
passageway 300 may terminate in an outlet 301 that is
generally aligned with the inhalation passageway 296
such that the discharged aerosolized matter may be ef-
fectively withdrawn from the cartridge 214 with the same
inhalation breath that triggers its release.

[0040] Withreference to Figure 9, the pressure sensor
280 may be arranged to detect pressure within the inha-
lation passageway 296 in the vicinity of the one or more
inhalation passageway intake apertures or orifices 294,
with a change in the pressure being indicative of one or
more characteristics of a flow of air moving through the
one or more inhalation passageway intake apertures or
orifices 294. For this purpose, a pressure sensing conduit
303 may extend through the unit 210 from a vicinity of
the one or more inhalation passageway intake apertures
294 in the cartridge body 290 to the pressure sensor 280,
which may be mounted on the main PCB 252 in the base
housing 212. In addition, compliant seals 304, 305 may
be positioned around the pressure sensor 280 and at an
interface between a base housing portion of the pressure
sensing conduit 303 and a removable cartridge portion
of the pressure sensing conduit 303 to provide a sealed
passageway 306 that extends from the pressure sensor
280 toward the inhalation passageway 296 within the re-
movable cartridge 214. In this manner, during inhalation,
air may enter the inhalation passageway 296 only
through the one or more inhalation passageway intake
apertures or orifices 294 to subsequently pass through
the inhalation passageway 296 wherein the aerosolized
matter is mixed with the air stream and withdrawn from
the mouthpiece aperture 292 by the user.

[0041] With continued reference to Figure 9, the car-
tridge body 290 may define at least a majority of the in-
halation passageway 296 and the one or more cartridge
intake apertures or orifices 294 may be formed in a floor
portion 310 thereof. In a particularly advantageous em-
bodiment, the cartridge body 290 may include a respec-
tive orifice 294 positioned on each of opposing sides of
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the aerosol delivery unit 210, and more particularly on
each of opposing sides of the stem support 302. The
orifices 294 may be the same size and may collectively
define or establish a relationship between the sensed
pressure and one or more characteristics of a flow of air
moving therethrough from which to then control the re-
lease of the aerosolized matter. The size and shape of
the orifices 294 may be determined in accordance with
the capabilities of the pressure sensor 280 to provide a
suitable pressure profile throughout inhalation from
which to determine when a threshold airflow is exceeded
for controlling the delivery of the aerosolized matter.
[0042] Although the inhalation passageway apertures
or orifices 294 of the illustrated embodiment include two
relatively small apertures having a circular cross-section-
al profile which are positioned on opposing sides of the
stem support 302, it is appreciated that the number, size,
shape and position of the cartridge intake apertures or
orifices 294 may vary. For example, one, three, four or
more intake orifices 294 may be provided and the ori-
fice(s) may have an oblong or other regular or irregular
cross-sectional shape.

[0043] As shown in Figure 9, the removable cartridge
214 of the aerosol delivery unit 210 may include one or
more unit intake apertures 312 (such as may from an
intake grate) for enabling external air to infiltrate a portion
of the aerosol delivery unit 210 before moving through
the inhalation passageway intake apertures or orifices
294 provided in the inhalation passageway 296, which,
apart from the inhalation passageway intake apertures
or orifices 294 and mouthpiece aperture 292, is otherwise
sealed.

[0044] With reference back to Figures 1 and 2, the re-
movable cartridge 14 may include the cartridge body 90
and one or more additional body portions, such as a car-
tridge cap 91, coupleable together to retain the aerosol
canister 16 and other components within the removable
cartridge 14. Advantageously, the other components
may include a power source 120 having sufficient capac-
ity to power an actuator assembly for depressing the can-
ister and other electronic components of the aerosol de-
livery unit 10 throughout the usable life of the aerosol
canister 16 (i.e., until the aerosol canister 16 is depleted).
In this manner, a new power source 120 may be provided
with each new removable cartridge 14 to ensure sufficient
power capacity to power the aerosol delivery unit 10 with-
out interruption. In other words, a new replacement car-
tridge 14 may be supplied periodically with a new medi-
cament canister 16 and a new power source 120 (e.g.,
battery) to provide prolonged treatment in a safe and ef-
fective manner.

[0045] In some embodiments, the aerosol canister 16
and the power source 120 may be accommodated in ad-
jacent compartments of the removable cartridge 14. In
other embodiments, the aerosol canister 16 and the pow-
er source 120 may be provided in the same compartment.
In some instances, the power source 120 may be shaped
to conform around at least a portion of the canister 16 to
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provide additional space savings and to reduce the over-
all form factor of the aerosol delivery unit 10.

[0046] Theremovable cartridge 14 may comprise elec-
trical contacts (not visible), such as on a rear end of the
cartridge 14 for providing power from the power source
120 carried onboard the cartridge 14 to the actuator as-
sembly (not visible) and other system components pro-
vided in the base housing 12 when the cartridge 14 is
coupled to the base housing 12 for use. A supplemental
PCB (not visible) may be provided in the removable car-
tridge 14 and may be in electrical communication with
the power source 120 and the aforementioned electrical
contacts.

[0047] Although the removable cartridge 14 of the ex-
ample embodiment of the aerosol delivery unit 10 shown
in Figures 1 and 2 preferably includes an onboard power
source 120 sufficient to power all electronic components
of the aerosol delivery unit 10 throughout the usable life
ofthe cartridge 14, in some instances the removable car-
tridge 14 may lack a power source altogether, or in other
instances, may include a low capacity power source suf-
ficient only to provide power for some limited functional-
ity, such as, for example, maintaining an accurate dose
count associated with the canister 16. In such instances,
a suitable power source, including a replaceable power
source or rechargeable power source, may be provided
in or integrated with the base housing 12 and the size of
the removable cartridge 14 may be reduced to provide a
particularly slender or low profile cartridge. For embodi-
ments featuring arechargeable power source, a separate
docking unit or station may be provided for selectively
charging the rechargeable power source within the base
housing 12.

[0048] Withreference to Figures 1 and 2, a dose coun-
ter arrangement, including a depressible carriage 122
and a counter switch (not visible), may be provided within
the removable cartridge 14 so as to count and track the
number of doses administered and/or remaining in the
removable cartridge 14. The dose counter arrangement
may be electrically coupled to the supplemental PCB and
a storage device (e.g., non-volatile memory) integrated
in the supplemental PCB for storing dose information and
optionally communicating the dose information to other
portions of a control system, including, for example, a
main PCB provided in the base housing 12. One or more
additional switches may also be provided for ensuring
thata dose countis valid only when the system is properly
assembled. For example, a chassis 93 carrying the aer-
osol canister 16 and the power source 120 may include
a switch or operate in connection with a switch that is
activated when the chassis 93 is properly seated within
the cartridge body 90 of the removable cartridge 14 with
the valve stem 17 of the canister properly engaging the
stem support 102.

[0049] With continued reference to Figures 1 and 2,
the base housing 12 may further include a display screen
13 (e.g., LCD screen) electrically coupled to the main
PCB of the control system, such as, for example, by a
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flexible ribbon cable, for displaying information in con-
nection with the use of the aerosol delivery unit 10, in-
cluding, for example, a remaining dose count reflecting
the number of doses remaining in the aerosol canister
16 of the removable cartridge 14. The display screen 13
may be powered by the power source 120 carried by the
removable cartridge 14 and managed by a power man-
agement module located on the main PCB or other PCB
component.

[0050] The control system may also include a wireless
communication module (e.g., Bluetooth module), which
may be integrated with the main PCB or other PCB com-
ponent, for exchanging information with a remote device,
such as, for example, a smart phone or other computing
device. In this manner, various data, including dose in-
formation, may be communicated to the remote device
for various purposes, as described in more detail else-
where.

[0051] The base housing 12 may further include one
or more external control devices 130 (e.g., buttons,
switches, touch controls) for controlling one or more an-
cillary functions. For example, in some embodiments, a
push-button control may be provided for triggering a prim-
ing function in which the canister 16 is actuated at least
once by the actuator assembly prior to actuation of the
canister 16 in response to breath actuation by the user.
In other embodiments, the base housing 12 may be com-
pletely devoid of any external controls and the aerosol
delivery unit 10 may function entirely via spatial manip-
ulation of the aerosol delivery unit 10 and user-interaction
with the mouthpiece 15.

[0052] Withreference tothe embodimentofthe aerosol
delivery unit shown in Figures 3A through 9, the remov-
able cartridge 214 may include a canister chassis 293
thatis removably coupleable to a mouthpiece subassem-
bly 295 to, among other things, facilitate cleaning of the
mouthpiece subassembly 295, and in particular the in-
halation passageway 296 and the discharge passage-
way 300 which extends through the stem support 302.
Furthermore, the canister chassis 293 may include a
chassis body 307 and one or more additional body por-
tions, such as a chassis cap 308, coupleable together to
retain the aerosol canister 216 and other components
within the removable cartridge 214. Advantageously, the
other components may include a power source 320 hav-
ing sufficient capacity to power the actuator assembly
260 and other electronic components of the aerosol de-
livery unit 210 throughout the usable life of the aerosol
canister 216 (i.e., until the aerosol canister 216 is deplet-
ed). In this manner, a new power source 320 may be
provided with each new removable cartridge 214 to en-
sure sufficient power capacity to power the aerosol de-
livery unit 210 without interruption. Although the entire
removable cartridge 214 may be replaced periodically
with the aerosol canister 216, it is appreciated that in
some instances, only the canister chassis 293 may be
replaced with the canister 216 and the mouthpiece sub-
assembly 295 may be reused throughout the entire life



17 EP 3 325 060 B1 18

cycle of the aerosol delivery unit 210 (or for at least sev-
eral canister replacement cycles). Still further, it is ap-
preciated that in some embodiments the valve stem sup-
port 302 and associated discharge passageway 300 ex-
tending therethrough may be integrated into the canister
chassis 293 (as opposed to the mouthpiece subassembly
295) such that a new discharge passageway 300 may
be provided when replacing the canister chassis 293
without replacing the mouthpiece subassembly 295.
[0053] Insome embodiments, the aerosol canister216
and the power source 320 may be accommodated in ad-
jacentcompartments of the canister chassis 293. In other
embodiments, the aerosol canister 216 and the power
source 320 may be provided in the same compartment.
In some instances, the power source 320 may be shaped
to conform around at least a portion of the canister 216
to provide additional space savings and to reduce the
overall form factor of the aerosol delivery unit 210.
[0054] The removable cartridge 214 may comprise
electrical contacts 219 (not visible), such as on a rear
facing end of the cartridge 214 for providing power from
the power source 320 carried onboard the cartridge 214
to the actuator assembly 260 and other system compo-
nents provided in the base housing 212 when the car-
tridge 214 is coupled to the base housing 212 for use. A
supplemental PCB 255 (Figures 4 and 5) may be provid-
edintheremovable cartridge 214 and may be in electrical
communication with the power source 320 and the afore-
mentioned electrical contacts.

[0055] Although the removable cartridge 214 of the ex-
ample embodiment of the aerosol delivery unit 210
shown in Figures 3A through 9 preferably includes an
onboard power source 320 sufficient to power all elec-
tronic components of the aerosol delivery unit 210
throughout the usable life of the cartridge 214, in some
instances the removable cartridge 214 may lack a power
source altogether, or in other instances, may include a
low capacity power source sufficient only to provide pow-
er for some limited functionality, such as, for example,
maintaining an accurate dose count associated with the
canister 216. In such instances, a suitable power source,
including a replaceable power source or rechargeable
power source, may be provided in or integrated with the
base housing 212 and the size of the removable cartridge
214 may be reduced to provide a particularly slender or
low profile cartridge. For embodiments featuring a re-
chargeable power source, a separate docking unit or sta-
tion may be provided for selectively charging the re-
chargeable power source within the base housing 212.
[0056] A dose counter arrangement, including a de-
pressible carriage and a counter switch, may be provided
within the removable cartridge 214 so as to count and
track the number of doses administered and/or remaining
in the removable cartridge 214. The dose counter ar-
rangement may be electrically coupled to the supplemen-
tal PCB 255 and a storage device (e.g., non-volatile mem-
ory) integrated in the supplemental PCB 255 for storing
dose information and optionally communicating the dose
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information to other portions of the control system 250,
including, for example, the PCBs 252,253 provided in the
base housing 212. One or more additional switches may
also be provided for ensuring that a dose count is valid
only when the system is properly assembled. For exam-
ple, the canister chassis 293 carrying the aerosol canister
216 and the power source 320 may include a switch or
operate in connection with a switch that is activated when
the canister chassis 293 is properly seated within the
mouthpiece subassembly 295 of the removable cartridge
214 with the valve stem 217 of the canister properly en-
gaging the stem support 302. For example, as shown in
Figure 3C, the canister chassis 293 may include a de-
formable portion 298 which is configured to deform in-
wardly as the canister chassis 293 is properly seated in
the mouthpiece subassembly 295 to contact a switch that
provides a signal indicative of a properly assembled car-
tridge 214. Certain functionality may be disabled in the
absence of such a signal.

[0057] With reference to Figures 3A through 5, the
base housing 212 may further include a display screen
213 (e.g., LCD screen) electrically coupled to the main
PCB 152, such as, forexample, by aflexible ribbon cable,
for displaying information in connection with the use of
the aerosol delivery unit 210, including, for example, a
remaining dose count reflecting the number of doses re-
maining in the aerosol canister 216 of the removable car-
tridge 214. The display screen 213 may be powered by
the power source 320 carried by the removable cartridge
214 and managed by a power management module lo-
cated on the main PCB 252 or the sub PCB 253.
[0058] The control system 250 may alsoinclude a wire-
less communication module (e.g., Bluetooth module),
which may be integrated with the main PCB 252 or the
sub PCB253, for exchanging information with a remote
device, such as, for example, a smart phone or other
computing device. In this manner, various data, including
dose information, may be communicated to the remote
device for various purposes, as described in more detail
elsewhere.

[0059] Figure 10 shows another example of an elec-
tronically controlled, motor-driven, breath actuated me-
tered dose inhaler system in the form of a handheld aer-
osol delivery unit410. The example aerosol delivery unit
410 is a bottom loading device in which a removable car-
tridge assembly 414 is insertably receivable in a base
housing 412 in a direction generally parallel to a longitu-
dinal axis of an aerosol canister 416 carried by the re-
movable cartridge assembly 414. The base housing 412
may include a housing body 422 defining a cavity 424
within which the removable cartridge assembly 414 may
be received. The removable cartridge assembly 414 may
comprise a canister chassis 417 that accommodates the
canister 416 and a power source 440, and a mouthpiece
subassembly 418 that is separable from the chassis 417,
the mouthpiece subassembly 418 including a mouth-
piece 415 and a cartridge body 430 having a mouthpiece
aperture 432, one or more intake apertures 436, and an
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inhalation passageway 434 extending between the
mouthpiece aperture 432 and the one or more intake
apertures 436 that is in fluid communication with a dis-
charge outlet438 of the canister 416 when the removable
cartridge assembly 414 is assembled. A mouthpiece cap
426 is provided for selectively revealing and concealing
the mouthpiece 415. The base housing 412 may further
include a control system 450, including a motor-driven
actuation assembly 460, similar to the control system 250
of the embodiment shown in Figures 3A through 9. Like-
wise, the removable cartridge assembly 414 defined by
the combination of the canister chassis 417 and the
mouthpiece subassembly 418 may include the same or
similar features of the removable cartridge 214 of the
embodiment shown in Figures 3A through 9.

[0060] Figure 11 provides a diagram illustrating a
method of preparing the aerosol delivery unit 410 for use.
The method may begin by shaking or agitating the re-
movable cartridge 414 to prepare the medicament or oth-
er matter in the canister 416 for delivery. The method
may continue by opening the mouthpiece cap 426 and
manually depressing the canister 416 to dispense a dose
of aerosolized matter and effectively prime the unit 410
for subsequentuse. Ausermay theninsertthe removable
cartridge 414 into the base housing 412 for subsequent
electronically controlled, motor-driven, breath actuated
metered dose delivery of the aerosolized matter. Advan-
tageously, assembling the removable cartridge 414 and
the base housing 412 together may automatically initiate
pairing functionality to connect the aerosol delivery unit
410 wirelessly to an associated smart phone or other
computing device.

[0061] Figure 12 provides a diagram illustrating a
method of using the aerosol delivery unit 410 to receive
a dose of aerosolized matter. The method may begin by
shaking or agitating the delivery unit 410 to prepare the
medicament or other matter in the canister 416 for deliv-
ery. A user may then open the mouthpiece cap 426 and
inhale on the mouthpiece 415 to trigger the control sys-
tem 450 to drive the actuator assembly 460 to actuate
the canister 416 and deliver a first dose of the aerosolized
matter during the inhalation. The user may then pause
for a short duration (e.g., 30-60 seconds) and repeat the
agitation and inhalation steps to receive a second dose
of the aerosolized matter. The mouthpiece cap 426 may
then be closed and the delivery unit 410 stored for future
use.

[0062] Figure 13illustrates additional example embod-
iments of electronically controlled, motor-driven, breath
actuated metered dose inhaler systems in the form aer-
osol delivery units each having a removable cartridge
assembly selectively releasable from a base housing. As
shown, the removable cartridge assembly may be selec-
tively releasable via one or more depressible buttons,
manipulable levers or other release mechanisms. More
particularly, aerosol delivery unit A illustrates the release
of the removable cartridge assembly from the base hous-
ing by depressing buttons located on opposing sides of
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the aerosol delivery unit. Aerosol delivery unit B illus-
trates the release of the removable cartridge assembly
from the base housing by lifting a manipulable lever pro-
vided on the back of the aerosol delivery unit. Aerosol
delivery unit C illustrates the release of the removable
cartridge assembly from the base housing by depressing
a single button located on the back of the aerosol delivery
unit. Other embodiments may include one or more re-
lease mechanisms (buttons, levers, etc.) at other loca-
tions, such as, for example, the bottom of the aerosol
delivery unit. In other instances, the removable cartridge
assembly may be separated from the base housing by
simply overcoming a threshold force, such as, for exam-
ple, may be provided by friction fitted components, de-
tents or other coupling devices. In any event, the remov-
able cartridge assembly may be readily removable from
the base housing to facilitate, among other things, re-
placement of the removable cartridge assembly, clean-
ing of cartridge components, and/or manual actuation of
the canister that is carried by the removable cartridge
assembly.

[0063] Although embodiments of the aerosol delivery
units 10, 210, 410 are depicted herein as front cartridge
loading and bottom cartridge loading devices, it is appre-
ciated that a removable cartridge containing, among oth-
er things, a canister of matter to be discharged and an
associated discharge passageway, may be configured
to mate with a base housing containing, among other
things, a actuator for firing the canister, from any direc-
tion, including, for example, front, bottom, rear and side
directions.

[0064] Additional features and functionality will now be
described with reference to Figure 14. Figure 14 sche-
matically depicts a control system 1000 suitable for use
with certain embodiments of the aerosol delivery units
10, 210, 410 disclosed herein. In particular, the control
system 1000 includes a resident control portion 1002 of
an aerosol delivery unit; a mouthpiece control portion
1004; and a consumable cartridge control portion 1006.
[0065] In the depicted embodiment, the resident con-
trol portion 1002 includes one or more microprocessors
1010 that includes or is communicatively coupled to one
or more transmitters (such as a low-energy Bluetooth
radio transmitter). In other embodiments, the microproc-
essor may include or be communicatively coupled to ad-
ditional transmitter types, or may omit such transmitter.
As depicted, the one or more microprocessors 1010 are
communicatively coupled to a power management mod-
ule 1012; one or more memories 1014, such as may store
various information and/or processor-executable instruc-
tions related to operations of the control system 1000;
one or more antennas 1016; a vibration motor 1018, such
as may provide vibratory or other tactile feedback for us-
ers of the associated aerosol delivery unit; an audio buzz-
er 1020, such as may provide audio feedback for users
of the associated aerosol delivery unit; a user-selectable
priming button 1022, such as may allow a user of the
associated aerosol delivery unit to manually trigger a
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priming function; adisplay 1024, such as to provide visual
information or feedback to a user of the aerosol delivery
unit; one or more accelerometers 1026, such as may
provide data signals to the microprocessor 1010 indica-
tive of an orientation or motion of the aerosol delivery
unit; an actuator 1028 for selectively actuating the can-
ister 1050, and a pressure sensor 1030 for sensing air
flow arising from inhalation by a user from which to trigger
actuation of the canister 1050.

[0066] The mouthpiece control portion 1004 includes
a mouthpiece cover sensor 1032 communicatively cou-
pled to the one or more microprocessors 1010, and
mouthpiece cover 1034, which may be functionally anal-
ogous to mouthpiece cover 34 of the example aerosol
delivery unit 10 shown in Figure 1, the mouthpiece cover
234 shown in Figures 3A-3C, or the mouthpiece cover
426 shown in Figure 10.

[0067] In the depicted embodiment of Figure 14, the
control system 1000 includes a consumable cartridge
control portion 1006 that is removably interfaced with the
resident control portion 1002. The consumable cartridge
control portion 1006 includes a consumable canister
1050 containing matter (not shown) to be aerosolized; a
powersource 1052 (which may be functionally analogous
to the power source 120 of the example aerosol delivery
unit 10 shown in Figures 1 and 2, or the power source
320 of the aerosol delivery unit 210 shown in Figures 3A
through 9)) interfaced with the power management mod-
ule 1012 of the resident control portion; a dosage quan-
tification or "puff count" chip 1054, which may locally (with
respect to the consumable cartridge) track and store in-
formation regarding doses of matter expended or remain-
ing within the consumable canister, and is removably in-
terfaced with the one or more microprocessors 1010; and
one or more "puff count" contacts 1056 that electrome-
chanically provide signals to the communicatively cou-
pled dosage quantification chip.

[0068] In accordance with the control system 1000 of
Figure 14, embodiments may enhance compliance with
a dosing regimen by simplifying the inhalation process,
providing additional safeguards against improper use of
the aerosol delivery unit, and/or by providing targeted
information to the user. For example, the control system
1000 may be configured to sense shaking or agitation of
the aerosol delivery unit in a period before attempted use
via the one or more accelerometers 1026 (or other sen-
sors) and temporarily prevent actuation of the canister
1050 by the actuator 1028 if itis determined that sufficient
shaking or agitation has not occurred. The control system
1000 may also provide an indication (e.g., haptic, audible
or visual signal) to the user that additional shaking or
agitation is required prior to release of the aerosolized
matter. As another example, the control system 1000
may be configured to sense an orientation of the aerosol
delivery unitin a period before attempted use via the one
ormore accelerometers 1026 (or other sensors) and tem-
porarily prevent actuation of the canister 1050 by the ac-
tuator 1028 if it is determined that the canister 1050 is
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not properly oriented for delivery of the aerosolized mat-
ter (e.g., the aerosol delivery unit is horizontal). The con-
trol system 1000 may also provide an indication (e.g.,
haptic, audible or visual signal) to the user that the aer-
osol delivery unit must be reoriented to a more vertical
position prior to release of the aerosolized matter. Other
safeguards may include preventing actuation of the can-
ister 1050 in situations where it is determined that the
aerosol delivery unit is not properly assembled, such as,
for example, when a removable cartridge carrying the
canister 1050 is not properly seated in a base housing
comprising the resident control portion 1002. These and
other safeguards may collectively enhance compliance
with a dosing regimen and help ensure that a user re-
ceives a proper dose or medicament or other matter.
[0069] Various example graphical user interface
("GUI") screens are now presented with respect to par-
ticular embodiments shown for illustrative purposes, al-
though it willbe appreciated that other embodiments may
include more and/or less information, and that various
types of illustrated information may be replaced with oth-
er information.

[0070] Figures 15A-15C depict portions of a Graphical
User Interface (GUI) 1100 that may be provided as part
of an aerosol delivery system interface to enable various
user interactions with a client electronic device that may
be, at various times, communicatively coupled to an aer-
osol delivery unit according to one illustrated embodi-
ment. As depicted, the GUI 1100 is provided by a soft-
ware application program (or "app") executing on the cli-
ent electronic device. As used herein, such a client elec-
tronic device may be fixed or mobile, and may include
instances of various computing devices such as, without
limitation, desktop or other computers (e.g., tablets,
slates, etc.), network devices, smart phones and other
cell phones, consumer electronics, digital music player
devices, handheld gaming devices, PDAs, pagers, elec-
tronic organizers, Internet appliances, television-based
systems (e.g., using set-top boxes and/or personal/dig-
ital video recorders), and various other consumer prod-
ucts thatinclude appropriate communication capabilities.
In at least some embodiments, the client electronic de-
vice may be communicatively coupled to the aerosol de-
livery unit via a wireless data transport interface of the
client electronic device, such as a paired Bluetooth con-
nection, wireless network connection, or other suitable
connection.

[0071] Inthe illustrated examples of Figures 15A-15C,
the GUI interface 1100 includes particular display por-
tions and user-selectable controls that may be presented
to user to enable the user to select and define various
manners by which client electronic device displays infor-
mation and interacts with the user’s aerosol delivery unit.
[0072] In particular, Figure 15A presents an aero-
solized matter identifier 1102, indicating that the matter
contained within the consumable canister currently inter-
faced with the aerosol delivery unit is identified as "Sym-
bicort"; aerosol delivery unit identifier 1104 ("Symbicort
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Device ID 2"); graphicalindicator 1106, providing a visual
indication as to a quantity of doses or "puffs" of aero-
solized matter remaining within the current consumable
canister, along with an indication of the relative percent-
age of such matter as compared to the total capacity of
the consumable canister; time indicator 1108, providing
a visual indication of the time elapsed since the most
recent prior use of the aerosol delivery unit; user-selecta-
ble tab controls 1110a-d, allowing a user to access dif-
ferent portions of functionality provided by the aerosol
delivery interface system and GUI 1100; and user-se-
lectable assistance control 1112, providing access to one
or more instructional pages regarding the GUI 1100
and/or aerosol delivery unit.

[0073] Figure 15B presents various historical tracking
information, such asifthe user selected tab control 1110b
of Figure 15A. In certain embodiments, such information
may be generated by the client electronic device based
on aerosol delivery data provided by the control system
of the communicatively coupled aerosol delivery unit,
such as control system 1000 of Figure 14. In the depicted
embodiment of Figure 15B, the GUI 1100 includes user-
selectable chronology controls 1116, enabling the user
to select the particular span of time ("1 week," "1 month,"
or "1 year," respectively) for which historical tracking in-
formation is presented; graphical display portion 1118;
usage indicator 1120, providing an indication of a quantity
and percentage usage of the aerosol delivery unit during
the selected time span; dosage information entries
1122a, providing information about individual doses con-
sumed by the user during the selected time span; and
message indicator 1124, indicating that one or more no-
tifications have yet to be reviewed by the user.

[0074] Each of the dosage information entries 1122
indicates a date and time at which the respective dose
was delivered via the aerosol delivery unit, as well as
whether such dose consisted of a single "puff" or a sec-
ond such inhalation. In addition, in various embodiments
the dosage information entries may provide certain other
visual indicia of information associated with the particular
dosage entry. For example, dosage information entry
1122aincludes aflagindicator to denote thatonly a single
inhalation was utilized for that respective dose as well as
a user-selectable "+" control to allow the user to view
additional information related to the respective dose.
Similarly, dosage information entry 1122b provides a us-
er-selectable message control, allowing the user to view
textual information associated with the entry.

[0075] In certain embodiments, the aerosol delivery
system interface and/or GUI 1100 may allow the user to
select and configure one or more reminders, alerts, or
other notifications based on data provided by the com-
municatively coupled aerosol delivery unit and its asso-
ciated control system. For example, the user may con-
figure the system interface to provide a reminder within
a predetermined time of a scheduled dose; to provide an
alert when the user has failed to inhale a dose within a
predetermined duration from the last administered dose;
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to provide one or more notifications regarding a quantity
of doses remaining in the currently interfaced consuma-
ble canister, such as if a threshold quantity has been
exceeded; etc. In at least some embodiments, the user
may configure the aerosol delivery system interface to
provide such notifications or alerts to other users, such
as providing a "shared" notification to one or more family
members or medical professionals associated with the
user.

[0076] Figure 15C presents shared notification infor-
mation as part of a Settings control portion, such as if the
user selected tab control 1110d of Figure 15A. In the
depicted embodiment, the GUI 1100 includes notification
type controls 1130 and 1132, indicating notification types
currently configured by the user; user-selectable "Add
Notification" control 1134, allowing the user to configure
additional notification types related to the aerosol delivery
unit and aerosol delivery system interface; and user con-
tact control 1136, allowing the user to specify particular
contacts to which particular notifications are to be pro-
vided by the aerosol delivery system interface.

[0077] Inthe illustrated example of Figure 15C, the us-
er has configured two types of notifications. The first no-
tification type 1130 indicates that if the user misses a
scheduled dose, the aerosol delivery system interface
will provide a notification to "Mom" and "Dr. Smith" via
text message (as indicated by the highlighted smart-
phone icon). The second notification type 1132 indicates
that upon certain criteria being met regarding the need
to refill a prescription (such as if the currently interfaced
consumable canister contains less than a predefined
quantity of remaining doses, or other configured criteria),
the aerosol delivery system interface will provide a noti-
fication to "Mom" via email message (as indicated by the
highlighted envelope icon). In this and other embodi-
ments, the GUI 1100 may allow the user to configure
various other notifications and alerts based on various
criteria. For example, such notifications and alerts may
be provided at regular time intervals, based on data pro-
vided by the aerosol delivery unit, based on information
from one or more medical databases (such as if the per-
sonalized matter contained within the currently interfaced
consumable cartridge passes an expiration date), or
based on other information and/or defined criteria.
[0078] It will be appreciated that the GUIs, display
screens and other information presented with respect to
Figures 15A-15C are included for illustrative purposes,
and that such information and/or other information and
associated functionality may be presented or otherwise
provided in other manners in other embodiments. In ad-
dition, it will be appreciated that GUIs and other informa-
tion presented to users may vary with the type of client
device used by the user, such as to present less infor-
mation and/or functionality via client devices with smaller
display screens and/or less ability to present information
to or obtain input from the user, such as under control of
a mobile application of the aerosol delivery system inter-
face executing on the client device, or otherwise based
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on information sent to the client device from the aerosol
delivery system.

[0079] Although aspects of the embodiments have
been described above in connection with a consumable
cartridge control portion, it will be appreciated that in
some embodiments, the cartridge control portion, or parts
thereof, may be non-consumable or durable. In some
embodiments, for example, only the canister itself may
be consumable while the removable cartridge that ac-
commodates the canister is reusable throughout the life
of the aerosol delivery unit.

[0080] In accordance with the systems described
above, an example method implemented by a processor-
based electronic client device may be summarized as
including: receiving, by the processor-based electronic
client device while communicatively coupled to an aero-
sol delivery unit and via one or more electronic commu-
nications sent over a wireless interface of the electronic
client device, aerosol delivery data from the aerosol de-
livery device, the aerosol delivery data being related to
one or more user interactions with the aerosol delivery
unit; generating, by the processor-based electronic client
device and based at least in part on the received aerosol
delivery information, aerosol delivery tracking informa-
tion regarding the one or more user interactions; and pro-
viding, via the processor-based electronic client device,
one or more indications regarding at least one of the aer-
osol delivery tracking information and the aerosol deliv-
ery data.

[0081] In some instances, providing one or more indi-
cations to the user may include displaying, via a user
interface of the electronic client device: one or more error
messages related to the motion or the orientation of a
canister interfaced with the aerosol delivery unit; an in-
dication of estimated battery power remaining to the aer-
osol delivery unit; one or more reminder notifications re-
garding a scheduled dose of matter; and/or instructional
information regarding use of the aerosol delivery unit. In
addition to or in lieu of such displaying on the electronic
client device, one or more error messages, indication of
battery power remaining and/or instructional use infor-
mation may likewise be displayed on a screen or other
display device of the aerosol delivery unit itself.

[0082] In some instances, receiving aerosol delivery
data from the aerosol delivery unit may include receiving
at least one of a group that includes: data indicative of a
motion or orientation of a canister interfaced with the aer-
osol delivery unit; data identifying matter contained in the
canister; data indicative of a quantity of matter remaining
in the canister; data indicative of a quantity of matter ex-
pended from the canister; data indicative of a number of
doses of matter expended from the canister; and data
indicative of a number of doses of matter remaining in
the canister.

[0083] In some instances, receiving aerosol delivery
data from the aerosol delivery unit may include receiving
data indicative of a quantity of doses of matter expended
from the canister, and generating the aerosol delivery
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tracking information may includes generating a quantity
of doses of matter remaining in the canister. In some
instances, generating the aerosol delivery tracking infor-
mation may include generating dosage history informa-
tion for a user associated with the processor-based elec-
tronic client device. Generating the dosage history infor-
mation may include generating dosage history informa-
tion based at least in part on one or more canisters pre-
viously interfaced with the aerosol delivery unit.

[0084] In some instances, the processor-based elec-
tronic client device may be associated with a first user,
and providing one or more indications may include pro-
viding one or more notifications to one or more distinct
other users regarding the first user’s interactions with the
aerosol delivery unit.

[0085] Inaccordance with aspects of the embodiments
of the aerosol delivery units disclosed herein, an aerosol
delivery system for selectively delivering a dose of aer-
osolized matter may be summarized as including: an aer-
osol delivery unit configured to receive a canister con-
taining the matter to be aerosolized; one or more accel-
erometers; one or more processors; and at least one
memory, the memory including instructions that, upon
execution by at least one of the one or more processors,
cause the aerosol delivery system to provide, via a user
interface of a client device associated with a user of the
aerosol delivery unit, one or more indications of informa-
tion related to a canister interfaced with the aerosol de-
livery unit. The information may include, for example, at
least one of a group that includes: a motion or orientation
of the canister; a quantity of matter remaining in the can-
ister, a quantity of matter expended from the canister, a
number of doses of matter expended from the canister,
and an estimated number of doses of matter remaining
in the canister. The indicated information may further in-
clude one or more identifiers associated with matter con-
tained in the canister.

[0086] In some instances, the instructions may further
cause the associated client device or a display of the
aerosol delivery unit to display one or more error mes-
sages related to the motion or the orientation of the can-
ister; an indication of estimated battery power remaining
to the aerosol delivery unit; one or more reminder notifi-
cations regarding a scheduled dose of matter; and/or in-
structional information regarding use of the aerosol de-
livery unit. Other features and functionality will be readily
apparent by one of ordinary skill in the relevant art upon
reviewing the present disclosure.

[0087] Moreover, aspects and features of the various
embodiments described above may be combined to pro-
vide further embodiments. These and other changes can
be made to the embodiments in light of the above-de-
tailed description. In general, in the following claims, the
terms used should not be construed to limit the claims to
the specific embodiments disclosed in the specification
and the claims, but should be construed to include all
possible embodiments along with the full scope of equiv-
alents to which such claims are entitled.
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Claims

An aerosol delivery unit (10, 210, 410) for selectively
delivering a dose of aerosolized matter, the aerosol
delivery unit (10, 210, 410) comprising:

a base housing (12, 212, 412);

an actuator assembly (260) provided in the base
housing (12, 212, 412); and

a removable cartridge assembly (14, 214, 414)
coupled to the base housing (12, 212, 412) and
interfacing with the actuator assembly (260), the
removable cartridge assembly (14,214, 414) in-
cluding:

a canister (16, 216, 416) containing matter
to be aerosolized; and

a cartridge unitwithin which the canister (16,
216, 416) is loaded, the cartridge unit in-
cluding a cartridge body (90, 290, 430) hav-
ing a mouthpiece aperture (92, 292, 432)
through which to inhale the dose of aero-
solized matter released from the canister
(16,216, 416), one or more intake apertures
(94, 294, 436) through which air can enter
the cartridge unit, and an inhalation pas-
sageway (96, 296, 434) extending from a
location of the one or more intake apertures
(94, 294, 436) to a location of the mouth-
piece aperture (92, 292) and being in fluid
communication with a discharge outlet (98,
438) of the canister (16, 216, 416), and
characterized in that the cartridge unit fur-
ther includes a power source (120, 320,
440) carried by the cartridge body (90, 290,
430) for powering the actuator assembly
(260) providedinthe base housing (12, 212,
412) adjacent the removable cartridge as-
sembly (14, 214, 414).

The aerosol delivery unit of claim 1 wherein the base
housing (12,212, 412) includes an electronic display
(13, 213) from which to display information pertaining
to the delivery of the aerosolized matter, the display
(13, 213) being powered by the power source (120,
320, 440) of the removable cartridge assembly (14,
214, 414).

The aerosol delivery unit of claim 1 wherein a pres-
sure sensor (80, 280) is provided within the base
housing (12, 212, 412) and arranged to detect pres-
sure within the inhalation passageway (96, 296, 434)
of the cartridge body (90, 290, 430) of the removable
cartridge assembly (14, 214, 414), and wherein the
pressure sensor (80, 280) is supported by a printed
circuit board (52, 252) powered by the power source
(120, 320, 440) of the removable cartridge assembly
(14, 214, 414).
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The aerosol delivery unit of claim 1 wherein a wire-
less communication device is provided within the
base housing (12, 212, 412) to transmit information
pertaining to the delivery of the aerosolized matter,
the wireless communication device being powered
by the power source (120, 320, 440) of the removable
cartridge assembly (14, 214, 414).

The aerosol delivery unit of claim 1 wherein a cavity
(24, 224, 424) of the base housing (12, 212, 412) is
sized and shaped to receive the removable cartridge
assembly (14, 214, 414) in a front loading direction
or a bottom loading direction.

The aerosol delivery unit of claim 1 wherein the re-
movable cartridge assembly (14, 214, 414) is selec-
tively releasable from the base housing (12, 212,
412) via one or more user accessible release mech-
anisms (32, 231).

The aerosol delivery unit of claim 1 wherein the car-
tridge unit comprises electrical contacts for interfac-
ing with a control system (50, 250) of the base hous-
ing (12,212, 412) and providing power from the pow-
er source (120, 320, 440) onboard the cartridge unit
to the actuator assembly (260) provided in the base
housing (12, 212, 412).

The aerosol delivery unit of claim 1 wherein the car-
tridge unit comprises a chassis (293) that accommo-
dates the canister (216) and the power source (320),
and a mouthpiece subassembly (295) that is sepa-
rable from the chassis (293), the mouthpiece sub-
assembly (295) including the cartridge body (290)
having the mouthpiece aperture (292), the one or
more intake apertures (294), and the inhalation pas-
sageway (296).

The aerosol delivery unit of claim 8 wherein the car-
tridge unit further comprises a dose counting ar-
rangement enclosed within the chassis (293) that
accommodates the canister (216) and the power
source (320).

The aerosol delivery unit of claim 8 wherein the car-
tridge unit includes a switch device (298) arranged
to generate an indication when the chassis (293) that
accommodates the canister (216) and the power
source (320) is properly coupled to the mouthpiece
subassembly (295).

The aerosol delivery unit of claim 1 wherein:

the canister (16, 216, 416) includes a canister
body containing the matterto be aerosolized and
a valve stem (17, 217) movable relative to the
canister body to release the dose of aerosolized
matter from the canister (16, 216, 416); and
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the actuator assembly (260) is coupled to the
base housing (12,212, 412) to interface with the
canister (16, 216, 416) when received therein to
control movement of the canister body relative
to the valve stem (17, 217), the actuator assem-
bly (260) including a motor (262) and a motor-
driven actuator (266, 268) that is operatively
coupled to the motor (262) and configured to
engage the canister (16, 216, 416) to move the
canister bodyrelative to the valve stem (17,217)
throughout an entirety of actuation of the canis-
ter (16, 216, 416) in direct relation to a rotational
position of the motor (262), the motor-driven ac-
tuator including a rotatable cam member (266)
and a yoke (268) that is urged into contact with
the rotatable cam member (266), the rotatable
cam member (266) controlling a position of the
yoke (268) throughout the entirety of actuation
of the canister (16, 216, 416) in direct relation
to the rotational position of the motor (262).

The aerosol delivery unit of claim 11, further com-
prising:

a mouthpiece (215) from which to receive the
dose of aerosolized matter; and

a control system (250), the control system (250)
configured to control actuation of the canister
(216) throughout dose delivery via the actuator
assembly (260) in response to a pressure signal
arising from inhalation of a user via the mouth-
piece (215) of the removable cartridge assembly
(214).

The aerosol delivery unit of claim 11 wherein the
yoke is operatively coupled to the motor by a motor-
driven arrangement including the rotatable cam
member and a gear train having a worm gear set.

The aerosol delivery unit of claim 11 wherein the
yoke (268) is biased into direct contact with the ro-
tatable cam member (266) throughout the entirety
of actuation of the canister (216) by one or more bias
members (272).

The aerosol delivery unit of claim 11 wherein the
actuator assembly (260) includes a casing (270) and
the yoke (268) is constrained by the casing (270) to
move linearly as the rotatable cam member (266)
rotates to actuate the canister (216).

The aerosol delivery unit of claim 1, further compris-
ing:

a pressure sensor (80, 280) arranged to detect pres-
sure within the inhalation passageway (96, 296, 434)
via a location near the one or more intake apertures
(94, 294, 436) of the cartridge body (90, 290, 430),
wherein a change in the pressure is indicative of one
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or more characteristics of a flow of air moving through
the plurality of intake apertures (94, 294, 436).

The aerosol delivery unit of claim 16,

wherein the pressure sensor (80, 280) is carried by
the base housing (12, 212, 412) and configured to
interface with the cartridge unit when the cartridge
assembly (14,214,414)isreceived inthe base hous-
ing (12, 212, 412).

The aerosol delivery unit of claim 17, further com-
prising:

a compliant seal (104, 305) positioned to engage the
cartridge unit and provide a sealed passageway ex-
tending between the pressure sensor (80, 280) and
the inhalation passageway (96, 296) of the cartridge
unit.

The aerosol delivery unit of claim 16 wherein the one
or more intake apertures (94, 294, 436) consist of a
respective orifice positioned on each of opposing
sides of the aerosol delivery unit.

The aerosol delivery unit of claim 16 wherein the
cartridge body (90, 290, 430) defines at least a ma-
jority of the inhalation passageway (96, 296, 434)
and the one or more intake apertures (94, 294, 436).

Patentanspriiche

1.

Aerosolabgabeeinheit (10, 210, 410) zum selektiven
Abgeben einer Dosis einer aerosolisierten Sub-
stanz, wobei die Aerosolabgabeeinheit (10, 210,
410) umfasst:

ein Basisgehaduse (12, 212, 412);

eine Betatigungsanordnung (260), die in dem
Basisgehause (12, 212, 412) vorgesehen ist;
und

eine entfernbare Patronenanordnung (14, 214,
414), die mit dem Basisgehause (12, 212, 412)
gekoppeltistund mit der Betatigungsanordnung
(260) zusammenwirkt, wobei die entfernbare
Patronenanordnung (14, 214, 414) umfasst:

einen Behalter (16, 216, 416), der eine zu
aerosolisierende Substanz enthalt; und

eine Patroneneinheit, in der der Behalter
(16, 216, 416) geladen ist, wobei die Patro-
neneinheit einen Patronenkdrper (90, 290,
430) umfasst, der eine Mundstiickéffnung
(92, 292, 432) aufweist, durch die die Dosis
der aerosolisierten Substanz zu inhalieren
ist, die aus dem Behalter (16, 216, 416) ab-
gegeben wird, eine oder mehrere Einlass-
offnungen (94, 294, 436), durch die Luft in
die Patroneneinheit gelangen kann, und ei-
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nen Inhalationskanal (96, 296, 434), der
sich von einer Position der einen oder meh-
reren Einlassoffnungen (94, 294, 436) in ei-
ne Position der Mundstiickéffnung (92, 292)
erstreckt und in Fluidverbindung mit einer
Auslassoffnung (98, 438) des Behélters
(16, 216, 416) ist, und dadurch gekenn-
zeichnet, dass die Patroneneinheit ferner
eine Stromquelle (120, 320, 440) umfasst,
die von dem Patronenkdrper (90, 290, 430)
getragen wird zur Energieversorgung der
Betatigungsanordnung (260), die in dem
Basisgehause (12,212,412) nebenderent-
fernbaren Patronenanordnung (14, 214,
414) vorgesehen ist.

Aerosolabgabeeinheit nach Anspruch 1, wobei das
Basisgehause (12, 212, 412) eine elektronische An-
zeige (13, 213) umfasst, auf der Informationen in Be-
zug auf die Abgabe der aerosolisierten Substanz an-
gezeigt werden, wobei die Anzeige (13, 213) von der
Stromquelle (120, 320, 440) der entfernbaren Patro-
nenanordnung (14, 214, 414) angetrieben wird.

Aerosolabgabeeinheit nach Anspruch 1, wobei ein
Drucksensor (80, 280) in dem Basisgehause (12,
212, 412) vorgesehen und dazu angeordnet ist,
Druck in dem Inhalationskanal (96, 296, 434) des
Patronenkoérpers (90, 290, 430) der entfernbaren
Patronenanordnung (14, 214, 414) zu erfassen, und
wobei der Drucksensor (80, 280) auf einer Leiter-
platte (52, 252) gelagert ist, die von der Stromquelle
(120, 320, 440) der entfernbaren Patronenanord-
nung (14, 214, 414) angetrieben wird.

Aerosolabgabeeinheit nach Anspruch 1, wobei eine
drahtlose Kommunikationsvorrichtung in dem Basis-
gehause (12,212, 412) vorgesehen ist, um Informa-
tionen in Bezug auf die Abgabe der aerosolisierten
Substanz zu senden, wobei die drahtlose Kommu-
nikationsvorrichtung von der Stromquelle (120, 320,
440) der entfernbaren Patronenanordnung (14, 214,
414) angetrieben wird.

Aerosolabgabeeinheit nach Anspruch 1, wobei ein
Hohlraum (24, 224, 424) des Basisgehauses (12,
212, 412) bemessen und geformt ist, um die entfern-
bare Patronenanordnung (14, 214, 414) in einer
Frontladerichtung oder einer Unterseitenbeladungs-
richtung aufzunehmen.

Aerosolabgabeeinheit nach Anspruch 1, wobei die
entfernbare Patronenanordnung (14, 214, 414)
wahlweise von dem Basisgehduse (12, 212, 412)
Uber einen oder mehrere fir den Benutzer zugang-
liche Auslésemechanismen (32, 231) I6sbar ist.

Aerosolabgabeeinheit nach Anspruch 1, wobei die
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Patroneneinheit elektrische Kontakte zum Ankop-
peln an ein Steuerungssystem (50, 250) des Basis-
gehauses (12,212, 412) und Bereitstellen von Strom
der Stromquelle (120, 320, 440) an Bord der Patro-
neneinheit fir die in dem Basisgehause (12, 212,
412) vorgesehene Betatigungsanordnung (260) um-
fasst.

Aerosolabgabeeinheit nach Anspruch 1, wobei die
Patroneneinheit einen Rahmen (293) umfasst, der
den Behalter (216) und die Stromquelle (320) beher-
bergt, und eine Mundstiickunteranordnung (295),
die von dem Rahmen (293) getrennt werden kann,
wobei die Mundstlickunteranordnung (295) den Pa-
tronenkoérper (290) umfasst, der die Mundstlckoff-
nung (292), die eine oder die mehreren Einlassoff-
nungen (294) und den Inhalationskanal (296) auf-
weist.

Aerosolabgabeeinheit nach Anspruch 8, wobei die
Patroneneinheit ferner eine Dosiszéhlanordnung
umfasst, die in dem Rahmen (293) eingeschlossen
ist, der den Behalter (216) und die Stromquelle (320)
beherbergt.

Aerosolabgabeeinheit nach Anspruch 8, wobei die
Patroneneinheit eine Schaltvorrichtung (298) um-
fasst, die dazu angeordnet ist, eine Anzeige zu er-
zeugen, wenn der Rahmen (293), der den Behalter
(216) und die Stromquelle (320) beherbergt, richtig
an der Mundstlickunteranordnung (295) gekoppelt
ist.

Aerosolabgabeeinheit nach Anspruch 1, wobei:

der Behalter (16, 216, 416) einen Behalterkor-
per umfasst, der die zu aerosolisierende Sub-
stanz enthélt, und einen Ventilschaft (17, 217),
der bezogen auf den Behalterkdrper bewegt
werden kann, um die Dosis der aerosolisierten
Substanz aus dem Behélter (16, 216, 416) aus-
zugeben; und

die Betatigungsanordnung (260) an das Basis-
gehause (12, 212, 412) gekoppelt ist, um mit
dem Behalter (16, 216, 416) zusammenzuwir-
ken, wenn darin aufgenommen, um die Bewe-
gung des Behélterkdérpers bezogen auf den
Ventilschaft (17, 217) zu steuern, wobei die Be-
tatigungsanordnung (260) einen Motor (262)
und eine motorbetriebene Betatigung (266, 268)
umfasst, die mitdem Motor (262) wirkverbunden
und dazu ausgelegtist, in den Behalter (16, 216,
416) einzugreifen, um den Behalterkdrper be-
zogen auf den Ventilschaft (17, 217) wahrend
der gesamten Betatigung des Behalters (16,
216, 416) in direkter Beziehung zu einer Dreh-
position des Motors (262) zu bewegen, wobei
die motorbetriebene Betatigung ein drehbares
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Nockenelement (266) und ein Joch (268) um-
fasst, das in Kontakt mit dem drehbaren No-
ckenelement (266) gedrangt wird, wobei das
drehbare Nockenelement (266) eine Position
des Jochs (268) wahrend der gesamten Betati-
gung des Behalters (16, 216, 416) in direkter
Beziehung zu der Drehposition des Motors
(262) steuert.

Aerosolabgabeeinheit nach Anspruch 11, fernerum-
fassend:

ein Mundsttick (215), von dem die Dosis der ae-
rosolisierten Substanz aufgenommen wird; und
ein Steuerungssystem (250), wobei das Steue-
rungssystem (250) dazu ausgelegt ist, die Be-
tatigung des Behalters (216) wahrend der Dosi-
sabgabe Uber die Betatigungsanordnung (260)
in Reaktion auf ein Drucksignal zu steuern, das
bei der Inhalation eines Benutzers Uber das
Mundstiick (215) der entfernbaren Patronenan-
ordnung (214) entsteht.

Aerosolabgabeeinheit nach Anspruch 11, wobei das
Joch mit dem Motor durch eine motorbetriebene An-
ordnung wirkverbunden ist, die das drehbare No-
ckenelement und ein Getriebe mit einem Schne-
ckengetriebesatz umfasst.

Aerosolabgabeeinheit nach Anspruch 11, wobei das
Joch (268) in direkten Kontakt mit dem drehbaren
Nockenelement (266) wahrend der gesamten Beta-
tigung des Behalters (216) durch ein oder mehrere
Vorspannelemente (272) vorgespannt ist.

Aerosolabgabeeinheit nach Anspruch 11, wobei die
Betatigungsanordnung (260) ein Geh&use (270) um-
fasst und das Joch (268) von dem Gehéause (270)
begrenzt wird, um sich linear zu bewegen, wenn sich
das drehbare Nockenelement (266) dreht, um den
Behalter (216) zu betatigen.

Aerosolabgabeeinheit nach Anspruch 1, ferner um-
fassend:

einen Drucksensor (80, 280), der dazu angeordnet
ist, Druck in dem Inhalationskanal (96, 296, 434)
Uber eine Position in der Nahe der einen oder meh-
reren Einlasséffnungen (94,294, 436) des Patronen-
kérpers (90, 290, 430) zu erfassen, wobei eine An-
derung in dem Druck kennzeichnend fir eine oder
mehrere Eigenschaften eines Luftstromsist, der sich
durch die Vielzahl von Einlasséffnungen (94, 294,
436) bewegt.

Aerosolabgabeeinheit nach Anspruch 16, wobei der
Drucksensor (80, 280) von dem Basisgehause (12,
212, 412) getragen wird und dazu ausgelegt ist, mit
der Patroneneinheit zusammenzuwirken, wenn die
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Patronenanordnung (14, 214, 414) in dem Basisge-
hause (12, 212, 412) aufgenommen wird.

Aerosolabgabeeinheit nach Anspruch 17, ferner um-
fassend:

eine nachgiebige Dichtung (104, 305), die dazu po-
sitioniertist, die Patroneneinheit zu greifen und einen
abgedichteten Kanal bereitzustellen, der sich zwi-
schen dem Drucksensor (80, 280) und dem Inhala-
tionskanal (96, 296) der Patroneneinheit erstreckt.

Aerosolabgabeeinheit nach Anspruch 16, wobei die
eine oder die mehreren Einlasséffnungen (94, 294,
436) aus einer entsprechenden Offnung bestehen,
die aufjeder von gegeniiberliegenden Seiten der Ae-
rosolabgabeeinheit positioniert ist.

Aerosolabgabeeinheit nach Anspruch 16, wobei der
Patronenkérper (90, 290, 430) mindestens eine
Mehrheit des Inhalationskanals (96, 296, 434) und
die eine oder die mehreren Einlassoffnungen (94,
294, 436) definiert.

Revendications

Unité d’administration d’aérosol (10, 210, 410) per-
mettant d’administrer sélectivement une dose de
matiére en aérosol, 'unité d’administration d’aérosol
(10, 210, 410) comprenant :

un logement de base (12, 212, 412) ;

un ensemble actionneur (260) situé dans le lo-
gement de base (12, 212, 412) ; et

un ensemble cartouche amovible (14, 214, 414)
accouplé au logement de base (12, 212, 412)
et établissant une interface avec 'ensemble ac-
tionneur (260), 'ensemble cartouche amovible
(14, 214, 414) comprenant :

un caisson (16, 216, 416) contenant une
matiere devant étre produite en aérosol ; et
une unité de cartouche dans laquelle est
chargé le caisson (16, 216, 416), l'unité de
cartouche comprenant un corps (90, 290,
430) de cartouche possédantune ouverture
(92,292, 432) d’'embout buccal par laquelle
inhaler la dose de matiére en aérosol libérée
du caisson (16, 216, 416), une ou plusieurs
ouvertures d’admission (94, 294, 436) a tra-
vers lesquelles peut entrer I'air dans l'unité
de cartouche, et un passage d’inhalation
(96, 296, 434) s’étendant depuis un empla-
cementdelaoudesouvertures d’admission
(94, 294, 436) vers un emplacement de
I'ouverture (92, 292) d’embout buccal et
étant en communication fluidique avec un
orifice d’évacuation (98, 438) du caisson



35 EP 3 325 060 B1 36

(16, 216, 416), et caractérisée en ce que
I'unité de cartouche comprend en outre une
source d’alimentation (120, 320, 440) por-
tée par le corps (90, 290, 430) de cartouche
pour alimenter 'ensemble actionneur (260)
situé dans le logement de base (12, 212,
412) adjacent a 'ensemble cartouche amo-
vible (14, 214, 414).

Unité d’administration d’aérosol selon la revendica-
tion 1 dans laquelle le logement de base (12, 212,
412) comprend un affichage électronique (13, 213)
sur lequel afficher des informations relatives a I'ad-
ministration de la matiére en aérosol, I'affichage (13,
213) étant alimenté par la source d’alimentation
(120, 320, 440) de I'ensemble cartouche amovible
(14, 214, 414).

Unité d’administration d’aérosol selon la revendica-
tion 1 dans laquelle un capteur de pression (80, 280)
est disposé a l'intérieur du logement de base (12,
212, 412) et congu pour détecter une pression dans
le passage d’inhalation (96, 296, 434) du corps (90,
290, 430) de I'ensemble cartouche amovible (14,
214, 414), et dans laquelle le capteur de pression
(80, 280) est supporté par une carte de circuit impri-
mé (52, 252) alimentée par la source d’alimentation
(120, 320, 440) de I'ensemble cartouche amovible
(14, 214, 414).

Unité d’administration d’aérosol selon la revendica-
tion 1 dans laquelle un dispositif de communication
sans fil est disposé dans le logement de base (12,
212, 412) pour transmettre des informations relati-
ves a l'administration de la matiére en aérosol, le
dispositif de communication sans fil étant alimenté
par la source d’alimentation (120, 320, 440) de I'en-
semble cartouche amovible (14, 214, 414).

Unité d’administration d’aérosol selon la revendica-
tion 1 dans laquelle une cavité (24, 224, 424) du
logement de base (12, 212, 412) est dimensionnée
et formée pour recevoir I'ensemble cartouche amo-
vible (14, 214, 414) dans une direction de charge-
ment avant ou une direction de chargement arriére.

Unité d’administration d’aérosol selon la revendica-
tion 1 dans laquelle 'ensemble cartouche amovible
(14, 214, 414) est sélectivement libérable du loge-
ment de base (12, 212, 412) par I'intermédiaire d’un
ou de plusieurs mécanismes de libération accessi-
bles (32, 231).

Unité d’administration d’aérosol selon la revendica-
tion 1 dans laquelle l'unité de cartouche comprend
des contacts électriques pour établir une interface
avec un systeme de commande (50, 250) du loge-
ment de base (12, 212, 412) et pour fournir une ali-
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mentation provenant de la source d’alimentation
(120, 320, 440) embarquée sur 'unité de cartouche
al'ensemble actionneur (260) situé dans le logement
de base (12, 212, 412).

Unité d’administration d’aérosol selon la revendica-
tion 1 dans laquelle I'unité de cartouche comprend
un chassis (293) qui accueille le caisson (216) et la
source d’alimentation (320), et un sous-ensemble
(295) d’embout buccal qui peut étre détaché du
chassis (293), le sous-ensemble (295) d’embout
buccal comprenant le corps (290) de cartouche pos-
sédant I'ouverture (292) d’embout buccal, la ou les
ouvertures d’admission (294) et le passage d’inha-
lation (296).

Unité d’administration d’aérosol selon la revendica-
tion 8 dans laquelle I'unité de cartouche comprend
en outre un agencement de comptage de doses en-
fermé dans le chassis (293) qui accueille le caisson
(216) et la source d’alimentation (320).

Unité d’administration d’aérosol selon la revendica-
tion 8 dans laquelle I'unité de cartouche comprend
un dispositif de commutation (298) congu pour gé-
nérer une indication lorsque le chassis (293) qui ac-
cueille le caisson (216) et la source d’alimentation
(320) est correctement accouplé au sous-ensemble
(295) d’embout buccal.

Unité d’administration d’aérosol selon la revendica-
tion 1 dans laquelle :

le caisson (16, 216, 416) comprend un corps de
caisson contenant la matiere devant étre pro-
duite en aérosoletunetige (17,217) de soupape
mobile par rapport au corps de caisson pour li-
bérer la dose de matiére en aérosol depuis le
caisson (16, 216, 416) ; et

I'ensemble actionneur (260) est accouplé au lo-
gement de base (12, 212, 412) pour établir une
interface avec le caisson (16, 216, 416) lorsqu'il
est regu en son sein pour commander le mou-
vement du corps de caisson par rapport a la tige
(17, 217) de valve, 'ensemble actionneur (260)
comprenant un moteur (262) et un actionneur
motorisé (266, 268) qui est accouplé fonction-
nellement au moteur (262) et congu pour entrer
en prise avec le caisson (16, 216, 416) pour dé-
placer le corps de caisson par rapport a la tige
(17,217) de soupape tout au long de l'intégralité
de l'actionnement du caisson (16, 216, 416) en
relation directe avec une position rotative du mo-
teur (262), 'actionneur motorisé comprenant un
élément came rotative (266) et un étrier (268)
qui est poussé en contact avec I'élément came
rotative (266), I'’élément came rotative (266)
commandant une position de I'étrier (268) tout
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aulongdelintégralité de I'actionnementdu cais-
son (16, 216, 416) en relation directe avec la
position de rotation du moteur (262).

Unité d’administration d’aérosol selon la revendica-
tion 11, comportant en outre :

un embout buccal (215) a partir duquel recevoir
la dose de matiére en aérosol ; et

un systeme de commande (250), le systéme de
commande (250) étant congu pour commander
'actionnement du caisson (216) tout au long de
I'administration de dose par l'intermédiaire de
'ensemble actionneur (260) en réponse a un
signal de pression survenant de I'inhalation d’'un
utilisateur par I'intermédiaire de 'embout buccal
(215) de I'ensemble cartouche amovible (214).

Unité d’administration d’aérosol selon la revendica-
tion 11 dans laquelle I'étrier est relié fonctionnement
au moteur par un agencement motorisé comprenant
I'élément came rotative et un train d’engrenage pos-
sédant un engrenage a sans fin.

Unité d’administration d’aérosol selon la revendica-
tion 11 dans laquelle I'étrier (268) est sollicité en con-
tact direct avec I'élément came rotative (266) tout au
long de lintégralité de l'actionnement du caisson
(216) par un ou plusieurs éléments de sollicitation
(272).

Unité d’administration d’aérosol selon la revendica-
tion 11 dans laquelle I'ensemble actionneur (260)
comprend un caisson (270) et I'étrier (268) est con-
traint par le caisson (270) de se déplacer linéaire-
ment a mesure que I'élément came rotative (266)
tourne pour actionner le caisson (216).

Unité d’administration d’aérosol selon la revendica-
tion 1, comportant en outre :

un capteur de pression (80, 280) congu pour détecter
une pression dans le passage d’inhalation (96, 296,
434) par le biais d'un emplacement prés de la ou
des ouvertures d’admission (94, 294, 436) du corps
(90, 290, 430) de cartouche, une variation de pres-
sion indiquant une ou plusieurs caractéristiques d’'un
flux d’air se déplacant a travers la pluralité d’ouver-
tures d’admission (94, 294, 436).

Unité d’administration d’aérosol selon la revendica-
tion 16, dans laquelle le capteur de pression (80,
280) est porté par le logementde base (12,212,412)
et congu pour établir une interface avec l'unité de
cartouche lorsque I'ensemble cartouche (14, 214,
414) est accueillidans le logement de base (12, 212,
412).

Unité d’administration d’aérosol selon la revendica-
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tion 17, comportant en outre :

un joint souple (104, 305) positionné pour entrer en
prise avec l'unité de cartouche et pour former un
passage hermétique s’étendant entre le capteur de
pression (80, 280) et le passage d’inhalation (96,
296) de 'unité de cartouche.

Unité d’administration d’aérosol selon la revendica-
tion 16 dans laquelle la ou les ouvertures d’admis-
sion (94, 294, 436) consistent en un orifice respectif
positionné sur chacun des c6tés opposés de l'unité
d’administration d’aérosol.

Unité d’administration d’aérosol selon la revendica-
tion 16 dans laquelle le corps (90, 290, 430) de car-
touche définit au moins une majeure partie du pas-
sage d’inhalation (96, 296, 434) et la ou les ouver-
tures d’admission (94, 294, 436).
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