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(57) [Problem] To provide a mechanism with which
it is possible to improve usability regarding cleaning of a
suction device. [Solution] A suction device provided with
a wireless communication unit that transmits/receives in-
formation in a wireless manner, and a control unit that

obtains information regarding the suction device and con-
trols, on the basis of the information regarding the suction
device thus obtained, a process of transmitting, by means
of the wireless communication unit, information indicat-
ing necessity of cleaning the suction device.
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Description

Technical Field

[0001] The present invention relates to an inhaler de-
vice, a terminal device, an information processing meth-
od, and a program.

Background Art

[0002] An inhaler device for generating material to be
inhaled by a user, such as an electronic cigarette or a
nebulizer, is now widely spread. For example, by using
a substrate including an aerosol source for generating
an aerosol, a flavor source for adding a flavor component
to a generated aerosol, or the like, the inhaler device
generates an aerosol to which the flavor component is
added. The user can taste the flavor by inhaling (herein-
after also referred to as "puffing") the aerosol to which
the flavor component is added, which is generated by
the inhaler device.
[0003] Aerosol generation may make the substrate
brittle, and part of the substrate may remain and be de-
posited inside the inhaler device. The inhaler device is
therefore desirably cleaned as appropriate. However, in
order to determine the necessity of cleaning by him/her-
self, the user may be bothered, for example, to open the
cover of the inhaler device and to check the amount of
deposit remaining therein. Thus, as an example of a tech-
nique to reduce the bother, Patent Literature 1 below
discloses a technique by which an inhaler device displays
information for recommending cleaning in accordance
with the number of times the inhaler device is used and
makes the inhaler device unavailable unless cleaned.

Citation List

Patent Literature

[0004] Patent Literature 1: International Publication
No. 1998/023171

Summary of Invention

Technical Problem

[0005] The inhaler device has various restrictions for
improving portability or the like. One of the restricted func-
tions is an expressive power of information. For example,
only a simple output device, such as a light-emitting de-
vice, may be mounted on the inhaler device as a device
for notifying information to the user. Even when the user
is notified of information regarding cleaning with the re-
stricted expressive power, it may be difficult to under-
stand.
[0006] The present invention has been made in view
of the above issue, and an object of the present invention
is to provide a mechanism with which it is possible to

improve usability regarding cleaning of the inhaler de-
vice.

Solution to Problem

[0007] In order to solve the above problem, an aspect
of the present invention provides an inhaler device in-
cluding: a wireless communication part that transmits/re-
ceives information wirelessly; and a control part that ac-
quires information regarding the inhaler device and con-
trols, on the basis of the acquired information regarding
the inhaler device, a process of transmitting information
indicating necessity of cleaning the inhaler device by us-
ing the wireless communication part.
[0008] The information regarding the inhaler device
may include a number of times of preheating executed
by the inhaler device to enable a user to inhale by using
the inhaler device, and the control part may control the
wireless communication part to transmit first information
as the information indicating necessity of cleaning the
inhaler device in a case where the number of times of
preheating reaches a first threshold.
[0009] The number of times of preheating may be ini-
tialized in a case where a predetermined user operation
is performed.
[0010] The control part may count the number of times
of preheating in a case where it is determined that the
preheating is executed for a substrate that contributes,
when being heated, to generation of material to be in-
haled by the user.
[0011] The inhaler device may further include a mem-
ory part. The memory part may store the number of times
of preheating.
[0012] The control part may control the wireless com-
munication part to transmit second information as the
information indicating necessity of cleaning the inhaler
device in a case where the number of times of preheating
reaches a second threshold that is lower than the first
threshold.
[0013] The information regarding the inhaler device
may include a time taken for a temperature of a heating
target or a temperature of a heater part that executes
preheating to reach a predetermined temperature when
the inhaler device executes the preheating to enable a
user to inhale by using the inhaler device, and the control
part may control the wireless communication part to
transmit first information as the information indicating ne-
cessity of cleaning the inhaler device in a case where the
time taken for the temperature of the heating target or
the temperature of the heater part to reach the predeter-
mined temperature reaches a third threshold.
[0014] The control part may set the third threshold on
the basis of an environment temperature that is an am-
bient temperature of the inhaler device.
[0015] The control part may control the wireless com-
munication part to transmit second information as the
information indicating necessity of cleaning the inhaler
device in a case where the time taken for the temperature
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of the heating target or the temperature of the heater part
to reach the predetermined temperature reaches a fourth
threshold that is lower than the third threshold.
[0016] The information regarding the inhaler device
may include an electric power used for a temperature of
a heating target or a temperature of a heater part that
executes preheating to reach a predetermined temper-
ature when the inhaler device executes the preheating
to enable a user to inhale by using the inhaler device,
and the control part may control the wireless communi-
cation part to transmit first information as the information
indicating necessity of cleaning the inhaler device in a
case where the electric power used for the temperature
of the heating target or the temperature of the heater part
to reach the predetermined temperature reaches a fifth
threshold.
[0017] The control part may set the fifth threshold on
the basis of an environment temperature that is an am-
bient temperature of the inhaler device.
[0018] The control part may control the wireless com-
munication part to transmit second information as the
information indicating necessity of cleaning the inhaler
device in a case where the electric power used for the
temperature of the heating target or the temperature of
the heater part to reach the predetermined temperature
reaches a sixth threshold that is lower than the fifth
threshold.
[0019] The inhaler device may include a notification
part that notifies information to a user. The control part
may control the wireless communication part to transmit
the information indicating necessity of cleaning the inhal-
er device to another device in a case where the inhaler
device and the other device are wirelessly connected to
each other and may control the notification part to notify
the information indicating necessity of cleaning the inhal-
er device in a case where the inhaler device and the other
device are not wirelessly connected to each other.
[0020] The control part may not notify the information
indicating necessity of cleaning the inhaler device by us-
ing the notification part in a case where the inhaler device
and the other device are wirelessly connected to each
other.
[0021] The notification part may include at least any of
a display device, a light-emitting device, a vibration de-
vice, or a sound output device.
[0022] The control part may control the wireless com-
munication part to transmit information indicating a meth-
od for cleaning the inhaler device.
[0023] The information indicating necessity of cleaning
the inhaler device may include information regarding a
timing for cleaning the inhaler device.
[0024] In order to solve the above problem, another
aspect of the present invention provides a terminal device
including: a wireless communication part that trans-
mits/receives information wirelessly; a notification part
that notifies information to a user; and a control part that
controls the notification part to notify information indicat-
ing necessity of cleaning an inhaler device in a case

where the wireless communication part receives the in-
formation indicating necessity of cleaning the inhaler de-
vice from the inhaler device.
[0025] The terminal device may further include an input
part that accepts information that is input. The control
part may perform setting for notifying the information in-
dicating necessity of cleaning the inhaler device again in
a case where information indicating not to clean the in-
haler device is input to the input part after the notification
part notifies the information indicating necessity of clean-
ing the inhaler device to the user.
[0026] The control part may control the notification part
to notify information indicating a method for cleaning the
inhaler device in a case where the wireless communica-
tion part further receives the information indicating the
method for cleaning the inhaler device.
[0027] The control part may control the wireless com-
munication part to transmit information for requesting in-
formation indicating a method for cleaning the inhaler
device in a case where the information indicating neces-
sity of cleaning the inhaler device is received.
[0028] The control part may control the wireless com-
munication part to transmit information for requesting in-
formation on a store that sells a cleaning item to be used
for cleaning the inhaler device in a case where the infor-
mation indicating necessity of cleaning the inhaler device
is received.
[0029] The control part may control a process of noti-
fying the information indicating necessity of cleaning the
inhaler device by using the notification part in a case
where information regarding the inhaler device is re-
ceived from the inhaler device.
[0030] In order to solve the above problem, another
aspect of the present invention provides an information
processing method to be executed by an inhaler device,
the information processing method including: acquiring
information regarding the inhaler device; and
controlling, on the basis of the acquired information re-
garding the inhaler device, a process of wirelessly trans-
mitting information indicating necessity of cleaning the
inhaler device.
[0031] In order to solve the above problem, another
aspect of the present invention provides an information
processing method to be executed by a terminal device,
the method comprising notifying information indicating
necessity of cleaning an inhaler device in a case where
the information indicating necessity of cleaning the inhal-
er device is received from the inhaler device wirelessly.
[0032] In order to solve the above problem, another
aspect of the present invention provides a program for
causing a computer that controls an inhaler device to
function as: a wireless communication part that trans-
mits/receives information wirelessly; and a control part
that acquires information regarding the inhaler device
and controls, on the basis of the acquired information
regarding the inhaler device, a process of transmitting
information indicating necessity of cleaning the inhaler
device by using the wireless communication part.
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[0033] In order to solve the above problem, another
aspect of the present invention provides a program for
causing a computer to function as: a wireless communi-
cation part that transmits/receives information wirelessly;
a notification part that notifies information to a user; and
a control part that controls the notification part to notify
information indicating necessity of cleaning an inhaler
device in a case where the wireless communication part
receives the information indicating necessity of cleaning
the inhaler device from the inhaler device.

Advantageous Effects of Invention

[0034] As described above, according to the present
invention, a mechanism with which it is possible to im-
prove usability regarding cleaning of the inhaler device
is provided.

Brief Description of Drawings

[0035]

[FIG. 1] FIG. 1 is a schematic diagram schematically
illustrating a first configuration example of an inhaler
device.
[FIG. 2] FIG. 2 is a schematic diagram schematically
illustrating a second configuration example of the in-
haler device.
[FIG. 3] FIG. 3 is a schematic diagram schematically
illustrating a third configuration example of the inhal-
er device.
[FIG. 4] FIG. 4 is a schematic diagram schematically
illustrating a fourth configuration example of the in-
haler device.
[FIG. 5] FIG. 5 is a schematic diagram schematically
illustrating a fifth configuration example of the inhaler
device.
[FIG. 6] FIG. 6 is a schematic diagram schematically
illustrating a sixth configuration example of the in-
haler device.
[FIG. 7] FIG. 7 is a schematic diagram schematically
illustrating a seventh configuration example of an in-
haler device.
[FIG. 8] FIG. 8 is a schematic diagram schematically
illustrating an eighth configuration example of the
inhaler device.
[FIG. 9] FIG. 9 is a schematic diagram schematically
illustrating a ninth configuration example of the in-
haler device.
[FIG. 10] FIG. 10 is a schematic diagram schemati-
cally illustrating a tenth configuration example of the
inhaler device.
[FIG. 11] FIG. 11 is a block diagram illustrating a
configuration example of a system according to an
embodiment of the present invention.
[FIG. 12] FIG. 12 is a sequence chart illustrating an
example of a process flow of notifying cleaning ne-
cessity information executed by the system accord-

ing to the present embodiment.

Description of Embodiments

[0036] Hereinafter, a preferred embodiment of the
present invention will be described in detail with refer-
ence to the accompanying drawings. Note that structural
elements having substantially the same functional con-
figuration will be denoted by the same reference signs in
the specification and the drawings, thereby omitting re-
dundant descriptions.

<<1. Configuration example of inhaler device»

[0037] An inhaler device is a device for generating ma-
terial to be inhaled by a user. Hereinafter, descriptions
will be given in a scenario where the material generated
by the inhaler device is an aerosol. Alternatively, the ma-
terial generated by the inhaler device may be gas. Here-
inafter, the user’s inhalation of the material generated by
the inhaler device will be simply referred to as "inhalation"
or "puff".
[0038] Among a plurality of configuration examples to
be described below, sometimes a plurality of elements
having functional configurations corresponding to each
other will be denoted with reference signs including a
same numeral to specify their correspondence relation,
and the respective elements will be distinguished from
each other by different alphabetical letters attached after
the numeral, the alphabetical letters corresponding to re-
spective configuration examples. For example, respec-
tive inhaler devices according to the plurality of configu-
ration examples are referred to as an inhaler device 100A
according to a first configuration example, an inhaler de-
vice 100B according to a second configuration example,
and an inhaler device 100D according to a third config-
uration example, and thereby the inhaler devices are dis-
tinguished from each other while their correspondence
relation is specified. On the other hand, in a case where
there is no need in particular to distinguish the plurality
of elements having functional configurations correspond-
ing to each other among the plurality of configuration ex-
amples, sometimes a reference sign including a same
numeral alone may be attached. For example, in a case
where there is no need in particular to distinguish among
the inhaler device 100A according to the first configura-
tion example, the inhaler device 100B according to the
second configuration example, and the inhaler device
100D according to the third configuration example, they
are also simply referred to as an inhaler device 100.
[0039] In addition, with regard to the plurality of ele-
ments having functional configurations corresponding to
each other among the plurality of configuration examples,
sometimes one of the elements according to a certain
configuration example will be described first in detail, and
then descriptions of the other elements according to the
other configuration examples will be omitted with refer-
ence to the previous description. In this case, the omitted
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descriptions can be understood by appropriately replac-
ing an alphabetical letter included in reference signs at-
tached to the respective elements previously described
with regard to a configuration example, with an alphabet-
ical letter corresponding to a configuration example to be
subsequently described. For example, in a case where
the inhaler device 100A according to the first configura-
tion example is described in detail but descriptions of the
inhaler device 100B according to the second configura-
tion example are omitted, the omitted descriptions can
be understood by replacing 100A with 100B with regard
to the detailed descriptions of the first configuration ex-
ample.
[0040] Hereinafter, respective configuration examples
of the inhaler device will be described with reference to
FIG. 1 to FIG. 10.

<1.1. Substrate-integrated inhaler device>

[0041] A substrate-integrated inhaler device is an in-
haler device integrated with a substrate including an aer-
osol source. First to third configuration examples, which
will be described below, are configuration examples of
the substrate-integrated inhaler device.

(1) First configuration example

[0042] An inhaler device according to the present con-
figuration example generates an aerosol by heating a
liquid aerosol source. The inhaler device according to
the present configuration example is comprised of two
parts, which are a power supply unit and a cartridge. Next,
the present configuration example will be described with
reference to FIG. 1.
[0043] FIG. 1 is a schematic diagram schematically il-
lustrating the first configuration example of the inhaler
device. As illustrated in FIG. T1, the inhaler device 100A
according to the present configuration example includes
a power supply unit 110A and a cartridge 120A. The pow-
er supply unit 110A and the cartridge 120A are configured
to be detachably attached to each other. The user inhales
in a state where the cartridge 120A is attached to the
power supply unit 110A.
[0044] As illustrated in FIG. 1, the power supply unit
110A includes a power supply part 111A, a sensor part
112A, a notification part 113A, a memory part 114A, a
communication part 115A, and a control part 116A. In
addition, the cartridge 120A includes a heater part 121A,
a liquid guide part 122A, a liquid storage part 123A, and
a mouthpiece 124A. In the cartridge 120A, an airflow path
180A is formed. Next, the respective structural elements
will be described sequentially.
[0045] The power supply part 111A stores electric pow-
er. The power supply part 111A then supplies the electric
power to the respective structural elements of the inhaler
device 100A. The power supply part 111A may be com-
prised of, for example, a rechargeable battery such as a
lithium ion secondary battery. The power supply part

111A may be charged by being connected to an external
power supply via a Universal Serial Bus (USB) cable or
the like. Alternatively, the power supply part 111A may
be charged through a wireless power transmission tech-
nology in a state where the power supply part 111A is
not physically connected to an electric power transmis-
sion device. In addition, the power supply part 111A may
be configured in such a manner that the power supply
part 111A is only part that is detachable from the inhaler
device 100A and the power supply part 111A is replace-
able with a new power supply part 111A.
[0046] The sensor part 112A detects various kinds of
information regarding the inhaler device 100A. The sen-
sor part 112A then outputs the detected information to
the control part 116A. As an example, the sensor part
112A may be comprised of a pressure sensor such as a
condenser microphone or the like. Next, in a case where
the sensor part 112A detects a negative pressure gen-
erated by the user’s inhalation, the sensor part 112A out-
puts, to the control part 116A, information indicating that
the user has inhaled. As another example, the sensor
part 112A may be comprised of an input device that re-
ceives information input by the user such as a button or
a switch. In particular, the sensor part 112A may include
a button that commands start/stop of generation of an
aerosol. The sensor part 112A then outputs the informa-
tion input by the user to the control part 116A.
[0047] The notification part 113A notifies information
to the user. As an example, the notification part 113A
may be comprised of a light-emitting device such as a
light-emitting diode (LED). In this case, the notification
part 113A emits different patterns of light depending on
its situations such as a situation where the power supply
part 111A needs to be charged, a situation where the
power supply part 111A is on charge, and a situation
where the inhaler device 100A has an abnormality. Here,
the patterns of light are concepts including color of the
light, a timing of turning on the light-emitting device, a
timing of turning off the light-emitting device, and the like.
In addition to or instead of the light-emitting device, the
notification part 113A may include a display device that
displays an image, a sound output device that outputs
sound, a vibration device that vibrates, or the like.
[0048] The memory part 114A stores various kinds of
information for operation of the inhaler device 100A. The
memory part 114A may be comprised of, for example, a
non-volatile storage medium such as flash memory. An
example of the information stored in the memory part
114A includes information regarding an operating sys-
tem (OS) of the inhaler device 100A such as details of
control performed by the control part 116A over the re-
spective structural elements. Another example of the in-
formation stored in the memory part 114A includes infor-
mation regarding the user’s inhalation such as the
number of times of inhalation, inhalation time, and an
accumulated inhalation time period.
[0049] The communication part 115A is a communica-
tion interface for allowing transmission/reception of infor-
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mation between the inhaler device 100A and another de-
vice. The communication part 115A performs communi-
cation in conformity with any wired or wireless commu-
nication standard. As such a communication standard,
for example, a wireless local area network (LAN), a wired
LAN, Wi-Fi (registered trademark), Bluetooth (registered
trademark), or the like may be adopted. As an example,
the communication part 115A transmits the information
regarding the user’s inhalation to a smartphone so that
the smartphone can display the information regarding
the user’s inhalation. As another example, the commu-
nication part 115A receives new OS information from a
server to update information regarding the OS stored in
the memory part 114A.
[0050] The control part 116A functions as an arithmetic
processing unit and a control device, and controls overall
operations inside the inhaler device 100A in accordance
with various programs. The control part 116A is imple-
mented as an electronic circuit such as a central process-
ing unit (CPU) or a microprocessor, for example. In ad-
dition, the control part 116A may include read-only mem-
ory (ROM) that stores a program, an arithmetic param-
eter, and the like to be used, and random-access memory
(RAM) that temporarily stores a parameter or the like that
varies appropriately. The inhaler device 100A performs
various processes under the control of the control part
116A. Examples of the processes controlled by the con-
trol part 116A include supply of electric power from the
power supply part 111A to the other structural elements,
charging of the power supply part 111A, detection of in-
formation by the sensor part 112A, notification of infor-
mation by the notification part 113A, storing/readout of
information by the memory part 114A, and transmis-
sion/reception of the information by the communication
part 115A. The control part 116A also controls other proc-
esses to be performed by the inhaler device 100A such
as inputting information to the respective structural ele-
ments and a process based on information output from
the respective structural elements.
[0051] The liquid storage part 123A stores an aerosol
source. The aerosol source is atomized through heating,
thereby generating an aerosol. The aerosol source is liq-
uid such as polyhydric alcohol or water. Examples of the
polyhydric alcohol include glycerin, propylene glycol, and
the like. The aerosol source may also include tobacco
raw material or an extract derived from the tobacco raw
material, that emit a flavor component through heating.
In a case where the inhaler device 100A is a medical
inhaler such as a nebulizer, the aerosol source may in-
clude medicine to be inhaled by a patient.
[0052] The liquid guide part 122A guides, from the liq-
uid storage part 123A, the aerosol source that is the liquid
stored in the liquid storage part 123A, and the liquid guide
part 122A holds the aerosol source. The liquid guide part
122A is, for example, a wick formed by twining fiber ma-
terial such as glass fiber or porous material such as po-
rous ceramic. The liquid guide part 122A is communicat-
ed with the liquid storage part 123A so that the liquid can

be communicated from the liquid storage part 123A to
the liquid guide part 122A. Therefore, the aerosol source
stored in the liquid storage part 123A spreads into the
whole liquid guide part 122A through capillary action of
the wick.
[0053] The heater part 121A heats the aerosol source
to atomize the aerosol source and generate the aerosol.
The heater part 121A is comprised of any material such
as metal or polyimide in any shape such as a coil-like
shape, a film-like shape, or a blade-like shape. The heat-
er part 121A is disposed near the liquid guide part 122A.
In the example illustrated in FIG. 1, the heater part 121A
is comprised of a metal coil and is wound around the
liquid guide part 122A. This makes it possible to heat and
atomize the aerosol source held by the liquid guide part
122A when the heater part 121A produces heat, thereby
generating the aerosol. The heater part 121A produces
heat when the power supply part 111A supplies electric
power. As an example, the electric power may be sup-
plied and the aerosol may be generated during a period
in which the sensor part 112A is detecting the user’s in-
halation. As another example, the electric power may be
supplied and the aerosol may be generated in a case
where the sensor part 112A has detected predetermined
user input (for example, press of the button that com-
mands start or stop of generation of the aerosol). Sub-
sequently, the supply of the electric power may be
stopped in a case where the sensor part 112A has de-
tected predetermined user input (for example, re-press
of the button that commands start or stop of generation
of the aerosol).
[0054] The airflow path 180A is a flow path of air to be
inhaled by the user. The airflow path 180A has a tube-
like structure having an air inlet hole 181A and an air
outlet hole 182A at both ends of the airflow path 180A.
The air inlet hole 181A is an inlet of air into the airflow
path 180A, and the air outlet hole 182A is an outlet of the
air from the airflow path 180A. When the user inhales,
the air flows into the airflow path 180A through the air
inlet hole 181A and the air flows out to the outside of the
airflow path 180A through the air outlet hole 182A. As an
example, the air inlet hole 181A may be a gap between
the power supply unit 110A and the cartridge 120A in a
state where the cartridge 120A is attached to the power
supply unit 110A. The air outlet hole 182A is made in the
mouthpiece 124A.
[0055] The liquid guide part 122A is interposed in the
airflow path 180A. The aerosol generated by the heater
part 121A is mixed with the air flowed in through the air
inlet hole 181A. Subsequently, as indicated by an arrow
190A, the mixed fluid including the aerosol and the air is
conveyed to the air outlet hole 182A when the user in-
hales.
[0056] The mouthpiece 124A is a member to be held
in a mouth of the user during inhalation. The mouthpiece
124A has the air outlet hole 182A of the airflow path 180A.
When the user inhales with the mouthpiece 124A in
his/her mouth, the user can let the mixed fluid including
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the aerosol and the air conveyed through the airflow path
180A in his/her oral cavity.

(2) Second configuration example

[0057] An inhaler device according to the present con-
figuration example generates an aerosol by heating a
liquid aerosol source. The inhaler device according to
the present configuration example is comprised of three
parts, which are a power supply unit, a cartridge, and a
flavor imparting cartridge. Next, the present configuration
example will be described with reference to FIG. 2.
[0058] FIG. 2 is a schematic diagram schematically il-
lustrating the second configuration example of the inhaler
device. As illustrated in FIG. 2, the inhaler device 100B
according to the present configuration example includes
a power supply unit 110B, a cartridge 120B, and a flavor
imparting cartridge 130. The power supply unit 110B and
the cartridge 120B are configured to be detachably at-
tached to each other. In addition, the cartridge 120B and
the flavor imparting cartridge 130 are configured to be
detachably attached to each other. The user inhales in
a state where the flavor imparting cartridge 130 and the
power supply unit 110B are attached to the cartridge
120B.
[0059] As illustrated in FIG. 2, the power supply unit
110B includes a power supply part 111B, a sensor part
112B, a notification part 113B, a memory part 114B, a
communication part 115B, and a control part 116B. The
cartridge 120B includes a heaterpart 121B, a liquid guide
part 122B, and a liquid storage part 123B. The flavor
imparting cartridge 130 includes a flavor source 131 and
a mouthpiece 124B. In the cartridge 120B and the flavor
imparting cartridge 130, an airflow path 180B is formed.
Next, the respective structural elements will be described
sequentially.
[0060] The respective structural elements of the power
supply unit 110B are substantially the same as the cor-
responding structural elements included in the inhaler
device 100A according to the first configuration example.
In addition, the heater part 121B, the liquid guide part
122B, the liquid storage part 123B, and the mouthpiece
124B are substantially the same as the respective cor-
responding structural elements included in the inhaler
device 100A according to the first configuration example.
[0061] The flavor source 131 is a structural element
for imparting a flavor component to an aerosol. The flavor
source 131 may be derived from tobacco. For example,
the flavor source 131 may be shredded tobacco, or proc-
essed material obtained by forming tobacco raw material
in a granular form, a sheet form, or a powder form. Also,
the flavor source 131 may include material that is not
derived from tobacco, such as a product made by use of
a plant other than tobacco (for example, mint, an herb,
or the like). As an example, the flavor source 131 may
include a flavor component such as menthol. Note that,
the flavor source 131 may be contained in a container
such as a capsule.

[0062] The airflow path 180B has a structure similar to
that of the airflow path 180A according to the first con-
figuration example. However, in addition to the liquid
guide part 122B, the flavor source 131 is also interposed
in the airflow path 180B at a downstream side from the
liquid guide part 122B (that is, a side closer to an air outlet
hole 182B). The aerosol generated by the heater part
121B is mixed with air flowed in through an air inlet hole
181B. Subsequently, as indicated by an arrow 190B, the
mixed fluid including the aerosol and the air passes
through the flavor source 131 and is conveyed to the air
outlet hole 182B when the user inhales. In addition, when
the mixed fluid including the aerosol and the air passes
through the flavor source 131, the flavor component in-
cluded in the flavor source 131 is imparted to the aerosol.

(3) Third configuration example

[0063] An inhaler device according to the present con-
figuration example generates an aerosol by applying vi-
bration to a liquid aerosol source. Next, the present con-
figuration example will be described with reference to
FIG. 3.
[0064] FIG. 3 is a schematic diagram schematically il-
lustrating the third configuration example of the inhaler
device. As illustrated in FIG. 3, the inhaler device 100D
according to the present configuration example includes
a power supply unit 110D and a cartridge 120D. The pow-
er supply unit 110D and the cartridge 120D are config-
ured to be detachably attached to each other. The user
inhales in a state where the cartridge 120D is attached
to the power supply unit 110D.
[0065] As illustrated in FIG. 3, the power supply unit
110D includes a power supply part 111D, a sensor part
112D, a notification part 113D, a memory part 114D, a
communication part 115D, and a control part 116D. The
cartridge 120D includes a heater part 121D, a liquid guide
part 122D, a liquid storage part 123D, a vibrator part 127,
and a mouthpiece 124D. In addition, in the cartridge
120D, an airflow path 180D is formed. Next, the respec-
tive structural elements will be described sequentially.
[0066] The respective structural elements of the power
supply unit 110D are substantially the same as the cor-
responding structural elements included in the inhaler
device 100A according to the first configuration example.
In addition, the liquid storage part 123D and the mouth-
piece 124D are substantially the same as the corre-
sponding structural elements included in the inhaler de-
vice 100A according to the first configuration example.
[0067] The liquid guide part 122D guides the aerosol
source that is the liquid stored in the liquid storage part
123D from the liquid storage part 123D to the vibrator
part 127, and holds the aerosol source. As an example,
the liquid guide part 122D may be a wick formed by twin-
ing fiber material such as glass fiber or porous material
such as porous ceramic. As another example, the liquid
guide part 122D may be a plate that is capable of ab-
sorbing the liquid aerosol source and guiding the ab-
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sorbed liquid aerosol source to the vibrator part 127. The
liquid guide part 122D is communicated with the liquid
storage part 123D so that the liquid can be communicated
from the liquid storage part 123D to the liquid guide part
122D. Therefore, as indicated by an arrow 191, the aer-
osol source stored in the liquid storage part 123D is guid-
ed to a surface of the vibrator part 127 through the liquid
guide part 122D.
[0068] The vibrator part 127 applies vibration to the
aerosol source to atomize the aerosol source and gen-
erate an aerosol. For example, the vibrator part 127 is
comprised of a plate-like member including piezoceramic
that functions as an ultrasonic vibrator. When the vibrator
part 127 vibrates, the aerosol source guided to the sur-
face of the vibrator part 127 through the liquid guide part
122D is then atomized by ultrasound generated with vi-
bration generated by the vibrator part 127, thereby gen-
erating the aerosol. The vibrator part 127 vibrates when
the power supply part 111D supplies electric power. As
an example, the electric power may be supplied and the
aerosol may be generated during a period in which the
sensor part 112D is detecting the user’s inhalation. As
another example, the electric power may be supplied and
the aerosol may be generated in a case where the sensor
part 112D has detected predetermined user input. Sub-
sequently, the supply of the electric power may be
stopped in a case where the sensor part 112D has de-
tected predetermined user input.
[0069] The airflow path 180D has a structure similar to
that of the airflow path 180A according to the first con-
figuration example. However, the liquid guide part 122D
is interposed in the airflow path 180D. The aerosol gen-
erated by the vibrator part 127 is mixed with air flowed
in through an air inlet hole 181D. Subsequently, as indi-
cated by an arrow 190D, the mixed fluid including the
aerosol and the air is conveyed to an air outlet hole 182D
when the user inhales.
[0070] Note that, as in the inhaler device 100B accord-
ing to the second configuration example, the inhaler de-
vice 100D according to the present configuration exam-
ple may be provided with the flavor imparting cartridge
130 at a downstream side from the cartridge 120D. In
other words, the inhaler device 100D according to the
present configuration example may be comprised of
three parts, which are the power supply unit 110D, the
cartridge 120D, and the flavor imparting cartridge 130.

<1.2. Inhaler device with external substrate>

[0071] An inhaler device with an external substrate is
an inhaler device with an externally attached substrate
including an aerosol source. Fourth to seventh configu-
ration examples, which will be described below, are con-
figuration examples of the inhaler device with the external
substrate.

(1) Fourth configuration example

[0072] An inhaler device according to the present con-
figuration example generates an aerosol by heating a
substrate including an aerosol source from the inside of
the substrate. Next, the present configuration example
will be described with reference to FIG. 4.
[0073] FIG. 4 is a schematic diagram schematically il-
lustrating the fourth configuration example of the inhaler
device. As illustrated in FIG. 4, an inhaler device 100E
according to the present configuration example includes
a power supply part 111E, a sensor part 112E, a notifi-
cation part 113E, a memory part 114E, a communication
part 115E, a control part 116E, a heater part 121E, and
a holder part 140E. The user inhales in a state where a
stick-type substrate 150E is held by the holder part 140E.
Next, the respective structural elements will be described
sequentially.
[0074] The power supply part 111E, the sensor part
112E, the memory part 114E, the communication part
115E, and the control part 116E are substantially the
same as the respective corresponding structural ele-
ments included in the inhaler device 100A according to
the first configuration example.
[0075] The holder part 140E has an internal space
141E, and holds the stick-type substrate 150E in a state
where a portion of the stick-type substrate 150E is ac-
commodated in the internal space 141E. The holder part
140E has an opening 142E that allows the internal space
141E to communicate with an outside. The holder part
140E holds the stick-type substrate 150E that is inserted
into the internal space 141E through the opening 142E.
For example, the holder part 140E may have a tubular
body in which the opening 142E and a bottom part 143E
serve as its bases. Such a tubular body demarcates the
pillar-shaped internal space 141E. The holder part 140E
may be configured in such a manner that its inside diam-
eter is smaller than an outside diameter of the stick-type
substrate 150E in at least part of a height direction of the
tubular body. This may allow the holder part 140E to hold
the stick-type substrate 150E in such a manner that the
stick-type substrate 150E inserted into the internal space
141E is pressed from an outer circumference side. The
holder part 140E also has a function of demarcating a
flow path of air supplied through the stick-type substrate
150E. For example, the bottom part 143E has an air inlet
hole that is an inlet of air into such a flow path. Meanwhile,
the opening 142E serves as an air outlet hole that is an
outlet of the air from such a flow path.
[0076] The stick-type substrate 150E is a stick-type
member. The stick-type substrate 150E includes a sub-
strate part 151E and an inhalation port part 152E. The
substrate part 151Eincludes an aerosol source. The aer-
osol source is as described above with reference to the
first configuration example. Note that, the aerosol source
according to the present configuration example is not lim-
ited to liquid. The aerosol source according to the present
configuration example may be a solid. At least a portion
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of the substrate part 151Eis accommodated in the inter-
nal space 141E of the holder part 140E in a state where
the stick-type substrate 150E is held by the holder part
140E. The inhalation port part 152E is a member to be
held in the mouth of the user during inhalation. At least
a portion of the inhalation port part 152E protrudes from
the opening 142E in a state where the stick-type sub-
strate 150E is held by the holder part 140E. When the
user inhales with the inhalation port part 152E protruding
from the opening 142E in his/her mouth, air flows into
the inside of the holder part 140E through an air inlet hole
(not illustrated). The flowing air passes through the inter-
nal space 141E of the holder part 140E. This allows the
flowing air and the aerosol generated by the substrate
part 151Eto reach the inside of the mouth of the user.
[0077] The heater part 121E heats the aerosol source
to atomize the aerosol source and generate the aerosol.
The heater part 121E is comprised of any material such
as metal or polyimide. For example, the heater part 121E
has a blade-like shape, and the heater part 121E is dis-
posed so that the heater part 121E protrudes from the
bottom part 143E of the holder part 140E toward the in-
ternal space 141E of the holder part 140E. Therefore,
when the stick-type substrate 150E is inserted into the
holder part 140E, the blade-shaped heater part 121E is
inserted into the inside of the stick-type substrate 150E
so that the heater part 121E is stuck into the substrate
part 151E of the stick-type substrate 150E. Subsequent-
ly, when the heater part 121E produces heat, the aerosol
source included in the stick-type substrate 150E is heat-
ed and atomized from the inside of the stick-type sub-
strate 150E, thereby generating the aerosol. The heater
part 121E produces heat when the power supply part
111E supplies electric power. As an example, the electric
power may be supplied and the aerosol may be gener-
ated in a case where the sensor part 112E has detected
predetermined user input. The user is enabled to inhale
when the temperature of the stick-type substrate 150E
heated by the heater part 121E reaches a predetermined
temperature. Subsequently, the supply of the electric
power may be stopped in a case where the sensor part
112E has detected predetermined user input. As another
example, the electric power may be supplied and the
aerosol may be generated during a period in which the
sensor part 112E is detecting the user’s inhalation.
[0078] The notification part 113E has a function similar
to that of the notification part 113A according to the first
configuration example. In addition, the notification part
113E notifies that the user is enabled to inhale. The no-
tification that the user is enabled to inhale is issued, for
example, when the temperature of the stick-type sub-
strate 150E heated by the heater part 121E reaches the
predetermined temperature.

(2) Fifth configuration example

[0079] An inhaler device according to the present con-
figuration example generates an aerosol by heating a

substrate including an aerosol source from an outside of
the substrate. Next, the present configuration example
will be described with reference to FIG. 5.
[0080] FIG. 5 is a schematic diagram schematically il-
lustrating the fifth configuration example of the inhaler
device. As illustrated in FIG. 5, an inhaler device 100F
according to the present configuration example includes
a power supply part 111F, a sensor part 112F, a notifi-
cation part 113F, a memory part 114F, a communication
part 115F, a control part 116F, a heater part 121F, a
holder part 140F, and a heat insulation part 144F. The
user inhales in a state where a stick-type substrate 150F
is held by the holder part 140F. Next, the respective struc-
tural elements will be described sequentially.
[0081] The power supply part 111F, the sensor part
112F, the notification part 113F, the memory part 114F,
the communication part 115F, the control part 116F, and
the holder part 140F are substantially the same as the
respective corresponding structural elements included in
the inhaler device 100E according to the fourth configu-
ration example. In addition, the stick-type substrate 150F
is substantially the same as the stick-type substrate 150E
according to the fourth configuration example.
[0082] The heater part 121F heats the aerosol source
to atomize the aerosol source and generate the aerosol.
The heater part 121F is comprised of any material such
as metal or polyimide. For example, the heater part 121F
has a film-like shape, and the heater part 121F is dis-
posed so that the heater part 121F surrounds the outer
circumference of the holder part 140F. Subsequently,
when the heater part 121F produces heat, the aerosol
source included in the stick-type substrate 150F is heated
and atomized from the outer circumference side of the
stick-type substrate 150F, thereby generating the aero-
sol. The heater part 121F produces heat when the power
supply part 111F supplies electric power. As an example,
the electric power may be supplied in a case where the
sensor part 112F has detected predetermined user input.
The user becomes capable of inhalation when the tem-
perature of the stick-type substrate 150F heated by the
heater part 121F reaches a predetermined temperature.
Subsequently, the supply of the electric power may be
stopped in a case where the sensor part 112F has de-
tected predetermined user input. As another example,
the electric power may be supplied and the aerosol may
be generated during a period in which the sensor part
112F is detecting the user’s inhalation.
[0083] The heat insulation part 144F prevents heat
from transferring from the heater part 121F to the other
structural elements of the inhaler device 100F. The heat
insulation part 144F is disposed so that the heat insula-
tion part 144F contacts the heater part 121F and sur-
rounds at least the outer circumference of the heater part
121F For example, the heat insulation part 144F is com-
prised of a vacuum heat insulator, an aerogel heat insu-
lator, or the like. Note that, the vacuum heat insulator is
a heat insulator in which glass wool, silica (silicon pow-
der), or the like is wrapped in a resin film to achieve a
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high-vacuum state so that gas thermal conductivity be-
comes as close to zero as possible.

(3) Sixth configuration example

[0084] An inhaler device according to the present con-
figuration example generates an aerosol by heating a
substrate including an aerosol source from an inside and
an outside of the substrate. Next, the present configura-
tion example will be described with reference to FIG. 6.
[0085] FIG. 6 is a schematic diagram schematically il-
lustrating the sixth configuration example of the inhaler
device. As illustrated in FIG. 6, an inhaler device 100G
according to the present configuration example includes
a power supply part 111G, a sensor part 112G, a notifi-
cation part 113G, a memory part 114G, a communication
part 115G, a control part 116G, a heater part 121G-1, a
heater part 121G-2, a holder part 140G, and a heat in-
sulation part 144G. The user inhales in a state where a
stick-type substrate 150G is held by the holder part 140G.
Next, the respective structural elements will be described
sequentially.
[0086] The power supply part 111G, the sensor part
112G, the notification part 113G, the memory part 114G,
the communication part 115G, the control part 116G, the
holder part 140G, and the heat insulation part 144G are
substantially the same as the respective corresponding
structural elements included in the inhaler device 100F
according to the fifth configuration example. In addition,
the stick-type substrate 150G is substantially the same
as the stick-type substrate 150E according to the fourth
configuration example.
[0087] The heater part 121G-1 is substantially the
same as the heater part 121E according to the fourth
configuration example. The heater part 121G-2 is sub-
stantially the same as the heater part 121F according to
the fifth configuration example. However, the heater parts
121G-1 and 121G-2 are typically controlled so that the
temperature of the heater part 121G-2 becomes lower
than the heater part 121G-1. This is because heat emitted
by the heater part 121G-2 transfers to the other structural
elements of the inhaler device 100G more easily than
heat emitted by the heater part 121G-1.
[0088] Note that, FIG. 6 illustrates the example in which
the heater part 121G-2 is disposed around the outer cir-
cumference of the holder part 140G. However, the
present configuration example is not limited to this ex-
ample. For example, the heater part 121G-2 may be dis-
posed so that the heater part 121G-2 covers a bottom
part 143G of the holder part 140G.

(4) Seventh configuration example

[0089] An inhaler device according to the present con-
figuration example includes a mechanism that sandwich-
es and holds a substrate including an aerosol source.
Next, the present configuration example will be described
with reference to FIG. 7.

[0090] FIG. 7 is a schematic diagram schematically il-
lustrating the seventh configuration example of the inhal-
er device. As illustrated in FIG.7, an inhaler device 100H
according to the present configuration example includes
a power supply part 111H, a sensor part 112H, a notifi-
cation part 113H, a memory part 114H, a communication
part 115H, a control part 116H, a heater part 121H-1, a
heater part 121H-2, a holder part 140H, a heat insulation
part 144H-1, a heat insulation part 144H-2, and an open-
ing/closing mechanism 147. The user inhales in a state
where a stick-type substrate 150H is held by the holder
part 140H. Next, the respective structural elements will
be described sequentially.
[0091] The power supply part 111H, the sensor part
112H, the notification part 113H, the memory part 114H,
the communication part 115H, and the control part 116H
are substantially the same as the respective correspond-
ing structural elements included in the inhaler device
100E according to the fourth configuration example. In
addition, the stick-type substrate 150H is substantially
the same as the stick-type substrate 150E according to
the fourth configuration example.
[0092] The holder part 140H has a structure similar to
that of the holder part 140E according to the fourth con-
figuration example. However, an internal space 141H of
the holder part 140H is implemented as a space sand-
wiched between a first housing 145 and a second housing
146. The holder part 140H further includes the open-
ing/closing mechanism 147 that is a mechanism for open-
ing/closing the first housing 145 and the second housing
146 in directions indicated by an arrow 193. For example,
the opening/closing mechanism 147 may be a hinge and
causes the first housing 145 to rotate in the directions
indicated by the arrow 193. The holder part 140H holds
the stick-type substrate 150H in such a manner that the
stick-type substrate 150H is sandwiched and held be-
tween the first housing 145 and the second housing 146
by opening/closing the first housing 145 and the second
housing 146 through the opening/closing mechanism
147.
[0093] The heater part 121H-1 and the heater part
121H-2 are substantially the same as the heater part
121F according to the fifth configuration example. How-
ever, the heater part 121H-1 is disposed in the first hous-
ing 145, and the heater part 121H-2 is disposed in the
second housing 146.
[0094] The heat insulation part 144H-1 and the heat
insulation part 144H-2 are substantially the same as the
heat insulation part 144F according to the fifth configu-
ration example. However, the heat insulation part 144H-
1 is disposed in the first housing 145, and the heat insu-
lation part 144H-2 is disposed in the second housing 146.

<1.3. Induction heating inhaler device>

[0095] An induction heating (IH) inhaler device is an
inhaler device that generates an aerosol through induc-
tion heating. Eighth and ninth configuration examples,

17 18 



EP 3 987 955 A1

11

5

10

15

20

25

30

35

40

45

50

55

which will be described below, are configuration exam-
ples of the induction heating inhaler device.

(1) Eighth configuration example

[0096] An inhaler device according to the present con-
figuration example is a substrate-integrated inhaler de-
vice that generates an aerosol through induction heating.
Next, the present configuration example will be described
with reference to FIG. 8.
[0097] FIG. 8 is a schematic diagram schematically il-
lustrating the eighth configuration example of the inhaler
device. As illustrated in FIG. 8, an inhaler device 100I
according to the present configuration example includes
a power supply unit 110I and a cartridge 1201. The power
supply unit 110I and the cartridge 120I are configured to
be detachably attached to each other. The user inhales
in a state where the cartridge 120I is attached to the pow-
er supply unit 1101.
[0098] As illustrated in FIG. 8, the power supply unit
110I includes a power supply part 111I, a sensor part
112I, a notification part 113I, a memory part 114I, a com-
munication part 115I, and a control part 1161. In addition,
the cartridge 120I includes a susceptor 161I, an electro-
magnetic induction source 162I, a liquid guide part 122I,
a liquid storage part 123I, and a mouthpiece 1241. In
addition, in the cartridge 120I, an airflow path 180I is
formed. Next, the respective structural elements will be
described sequentially.
[0099] The structural elements of the power supply unit
110I, the liquid guide part 122I, the liquid storage part
123I, the airflow path 180I, and the mouthpiece 124I are
substantially the same as the respective corresponding
structural elements included in the inhaler device 100A
according to the first configuration example.
[0100] The susceptor 161I produces heat through
electromagnetic induction. The susceptor 161I is com-
prised of conductive material such as metal. The suscep-
tor 161I is disposed near the liquid guide part 1221. In
the example illustrated in FIG. 8, the susceptor 161I is
comprised of a metal conductive wire and is wound
around the liquid guide part 1221.
[0101] The electromagnetic induction source 162I
causes the susceptor 161I to produce heat through elec-
tromagnetic induction. The electromagnetic induction
source 162I is comprised of, for example, a coil-shaped
conductive wire. The electromagnetic induction source
162I generates a magnetic field when the power supply
part 111I supplies alternating current. The electromag-
netic induction source 162I is disposed at a position that
allows the susceptor 161I to overlap the generated mag-
netic field. Accordingly, eddy currents are generated in
the susceptor 161I and Joule heat is produced when the
magnetic field is generated. Subsequently, such Joule
heat makes it possible to heat and atomize the aerosol
source held by the liquid guide part 122I, thereby gener-
ating the aerosol. As an example, the electric power may
be supplied and the aerosol may be generated in a case

where the sensor part 112I has detected the user’s in-
halation. As another example, the electric power may be
supplied and the aerosol may be generated in a case
where the sensor part 112I has detected predetermined
user input. Subsequently, the supply of the electric power
may be stopped in a case where the sensor part 112I
has detected predetermined user input. As another ex-
ample, the electric power may be supplied and the aer-
osol may be generated during a period in which the sen-
sor part 112I is detecting the user’s inhalation.
[0102] Note that, as in the inhaler device 100B accord-
ing to the second configuration example, the inhaler de-
vice 100I according to the present configuration example
may be provided with the flavor imparting cartridge 130
at a downstream side from the cartridge 1201. In other
words, the inhaler device 100I according to the present
configuration example may be comprised of three parts,
which are the power supply unit 110I, the cartridge 120I,
and the flavor imparting cartridge 130.

(2) Ninth configuration example

[0103] An inhaler device according to the present con-
figuration example is an inhaler device with an external
substrate that generates an aerosol through induction
heating. Next, the present configuration example will be
described with reference to FIG. 9.
[0104] FIG. 9 is a schematic diagram schematically il-
lustrating the ninth configuration example of the inhaler
device. As illustrated in FIG. 9, an inhaler device 100J
according to the present configuration example includes
a power supply part 111J, a sensor part 112J, a notifica-
tion part 113J, a memory part 114J, a communication
part 115J, a control part 116J, a susceptor 161J, an elec-
tromagnetic induction source 162J, and a holder part
140J. The user inhales in a state where a stick-type sub-
strate 150J is held by the holder part 140J. Next, the
respective structural elements will be described sequen-
tially.
[0105] The power supply part 111J, the sensor part
112J, the notification part 113J, the memory part 114J,
the communication part 115J, the control part 116J, and
the holder part 140J are substantially the same as the
respective corresponding structural elements included in
the inhaler device 100E according to the fourth configu-
ration example.
[0106] The stick-type substrate 150J has a structure
similar to that of the stick-type substrate 150E according
to the fourth configuration example. In addition, the stick-
type substrate 150J includes the susceptor 161J.
[0107] The susceptor 161J produces heat through
electromagnetic induction. The susceptor 161J is com-
prised of conductive material such as metal. As an ex-
ample, the susceptor 161J may be pieces of metal. The
susceptor 161J is disposed near the aerosol source. In
the example illustrated in FIG. 9, the susceptor 161J is
included in a substrate part 151J of the stick-type sub-
strate 150J.

19 20 



EP 3 987 955 A1

12

5

10

15

20

25

30

35

40

45

50

55

[0108] The electromagnetic induction source 162J
causes the susceptor 161J to produce heat through elec-
tromagnetic induction. The electromagnetic induction
source 162J is comprised of, for example, a coil-shaped
conductive wire. The electromagnetic induction source
162J is disposed so that the electromagnetic induction
source 162J is wound around the outer circumference of
the holder part 140J. The electromagnetic induction
source 162J generates a magnetic field when the power
supply part 111J supplies alternating current. The elec-
tromagnetic induction source 162J is disposed at a po-
sition that allows an internal space 141J of the holder
part 140J to overlap the generated magnetic field. Ac-
cordingly, eddy currents are generated in the susceptor
161J and Joule heat is produced when the magnetic field
is generated in a state where the stick-type substrate
150J is held by the holder part 140J. Subsequently, such
Joule heat makes it possible to heat and atomize the
aerosol source included in the stick-type substrate 150J,
thereby generating the aerosol. As an example, the elec-
tric power may be supplied and the aerosol may be gen-
erated in a case where the sensor part 112J has detected
predetermined user input. The user becomes capable of
inhalation when the temperature of the stick-type sub-
strate 150J heated by the susceptor 161J and the elec-
tromagnetic induction source 162J through induction
heating reaches a predetermined temperature. Subse-
quently, the supply of the electric power may be stopped
in a case where the sensor part 112J has detected pre-
determined user input. As another example, the electric
power may be supplied and the aerosol may be gener-
ated during a period in which the sensor part 112J is
detecting the user’s inhalation.

<1.4. Hybrid inhaler device>

[0109] A hybrid inhaler device is an inhaler device that
has both features of the substrate-integrated inhaler de-
vice and features of the inhaler device with the external
substrate. A tenth configuration example, which will be
described below, is a configuration example of the hybrid
inhaler device. Next, the present configuration example
will be described with reference to FIG. 10.
[0110] FIG. 10 is a schematic diagram schematically
illustrating the tenth configuration example of the inhaler
device. As illustrated in FIG. 10, an inhaler device 100K
according to the present configuration example includes
a power supply part 111K, a sensor part 112K, a notifi-
cation part 113K, a memory part 114K, a communication
part 115K, a control part 116K, a liquid guide part 122K,
a liquid storage part 123K, a heater part 121K-1, a heater
part 121K-2, a holder part 140K, and a heat insulation
part 144K. In addition, in the inhaler device 100K, an
airflow path 180K is formed. The user inhales in a state
where a stick-type substrate 150K is held by the holder
part 140K. Next, the respective structural elements will
be described sequentially.
[0111] The power supply part 111K, the sensor part

112K, the memory part 114K, the communication part
115K, the control part 116K, the heater part 121K-1, the
liquid guide part 122K, and the liquid storage part 123K
are substantially the same as the respective correspond-
ing structural elements included in the inhaler device
100A according to the first configuration example. The
heater part 121K-2 is substantially the same as the heater
part 121E according to the fourth configuration example.
The stick-type substrate 150K is substantially the same
as the stick-type substrate 150E according to the fourth
configuration example.
[0112] The holder part 140K has a structure similar to
that of the holder part 140E according to the fourth con-
figuration example. In addition, the holder part 140K in-
cludes a bottom part 143K that has an air outlet hole
182K of the airflow path 180. The air outlet hole 182K
allows an internal space 141K of the holder part 140K to
communicate with the airflow path 180K.
[0113] The airflow path 180K is a flow path of air to be
inhaled by the user. The airflow path 180K has a tube-
like structure having an air inlet hole 181K and the air
outlet hole 182K at both ends of the airflow path 180K.
The air inlet hole 181K is an inlet of air into the airflow
path 180K, and the air outlet hole 182K is an outlet of the
air from the airflow path 180K. When the user inhales,
the air flows into the inside of the airflow path 180K
through the air inlet hole 181K and the air flows out to
the internal space 141K of the holder part 140K through
the air outlet hole 182K. As an example, the air inlet hole
181K is made at any position in the inhaler device 100K.
On the other hand, the air outlet hole 182K is made in
the bottom part 143K of the holder part 140K. The liquid
guide part 122K is interposed in the airflow path 180K.
An aerosol generated by the heater part 121K-1 is mixed
with the air flowed in through the air inlet hole 181K. Sub-
sequently, as indicated by an arrow 190K, the mixed fluid
including the aerosol and the air is conveyed to the in-
ternal space 141K of the holder part 140 through the air
outlet hole 182K when the user inhales. Next, the mixed
fluid including the aerosol and the air that has been con-
veyed to the internal space 141K of the holder part 140
reaches the inside of the mouth of the user together with
an aerosol generated by the heater part 121K-2.
[0114] Note that, according to the present configura-
tion example, it is also possible to generate the aerosol
through the vibration of the vibrator part 127 according
to the third configuration example or through the induc-
tion heating caused by the susceptor 161I and the elec-
tromagnetic induction source 162I according to the eighth
configuration example, instead of the heating caused by
the heater part 121K-1. In addition, instead of the heating
caused by the heater part 121K-2, it is also possible to
generate the aerosol through the induction heating
caused by the susceptor 161J and the electromagnetic
induction source 162K according to the ninth configura-
tion example.
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<<2. Embodiment»

<2.1. Configuration example>

[0115] FIG. 11 is a block diagram illustrating a config-
uration example of a system 1 according to an embodi-
ment of the present invention. As illustrated in FIG. 11,
the system 1 includes the inhaler device 100, a terminal
device 200, and a server 300.

(1) Inhaler device

[0116] The inhaler device 100 is a device for generat-
ing material to be inhaled by a user. In the present em-
bodiment, the inhaler device 100 is configured as the
inhaler device 100E according to the fourth configuration
example. That is, the inhaler device 100 according to the
present embodiment has a configuration that is similar
to that of the inhaler device 100E according to the fourth
configuration example. In the configuration of the inhaler
device 100, the following description will mainly illustrate
points to be added to or emphasized in the configuration
described above as the fourth configuration example.
Note that "E", which is the alphabetical letter correspond-
ing to the fourth configuration example, will be omitted
below from the reference signs added to the structural
elements according to the fourth configuration example
for easy description.
[0117] The notification part 113 according to the
present embodiment notifies information to the user. The
notification part 113 includes at least any of a display
device that displays information, a light-emitting device
that emits light, a vibration device that vibrates, or a sound
output device that outputs sound. An example of the dis-
play device is a display. An example of the light-emitting
device is an LED. An example of the vibration device is
an eccentric motor. An example of the sound output de-
vice is a speaker. The notification part 113 notifies infor-
mation to the user by outputting information that is input
from the control part 116. For example, the notification
part 113 displays information to be notified to the user,
emits a pattern of light in accordance with the information
to be notified to the user, vibrates in a vibration pattern
in accordance with the information to be notified to the
user, or outputs sound of the information to be notified
to the user. The vibration pattern herein is a concept in-
cluding an amplitude, a frequency, a vibration timing, and
the like.
[0118] The communication part 115 according to the
present embodiment is an example of a wireless com-
munication part that transmits/receives information wire-
lessly. The communication part 115 transmits/receives
information to/from the terminal device 200 wirelessly.
[0119] The sensor part 112 according to the present
embodiment further includes a first temperature sensor,
a second temperature sensor, an electric power meas-
urement sensor, an image sensor, and a light sensor.
The first temperature sensor detects an environment

temperature that is an ambient temperature of the inhaler
device 100. The first temperature sensor may detect the
environment temperature on the basis of an electric re-
sistance of a wire. The second temperature sensor de-
tects the temperature of the heater part 121. The second
temperature sensor may detect the temperature of the
heater part 121 on the basis of an electric resistance of
a conducting track of the heater part 121. The second
temperature sensor may detect the temperature of the
heater part 121 as the temperature of the stick-type sub-
strate 150 held by the holder part 140. The temperature
of the heater part 121 may be detected on the basis of
an electric resistance of the heater part 121. The electric
power measurement sensor measures electric power to
be input to other structural elements from the power sup-
ply part 111. The image sensor is a sensor that picks up
an image. The image sensor picks up an image of, for
example, the internal space 141 of the holder part 140.
The light sensor is a sensor that detects light. The light
sensor detects, for example, a light amount of the internal
space 141 of the holder part 140.
[0120] The control part 116 according to the present
embodiment controls a process of notifying information
regarding cleaning of the inhaler device 100 to the user.
This point will be described later in detail.

(2) Terminal device

[0121] The terminal device 200 is an information
processing device to be operated by the user. The ter-
minal device 200 transmits/receives information to/from
the inhaler device 100 and the server 300 and outputs
information based on the communication to the user. For
example, the terminal device 200 is comprised of a smart-
phone, a tablet terminal, a wearable device, or the like.
[0122] As illustrated in FIG. 11, the terminal device 200
includes a sensor part 210, a notification part 220, a com-
munication part 230, a memory part 240, and a control
part 250.
[0123] The sensor part 210 detects various kinds of
information regarding the terminal device 200. The sen-
sor part 210 then outputs the detected information to the
control part 250. The sensor part 210 includes an input
part that accepts information that is input by the user.
The input part includes, for example, at least any of a
button, a keyboard, a touch panel, or a microphone. The
sensor part 210 further includes position information ac-
quiring part that acquires position information indicating
the position of the terminal device 200. The position in-
formation acquiring part detects, for example, position
information comprised of the latitude and the longitude
of the device by receiving Global Navigation Satellite
System (GNSS) signals from GNSS satellites (e.g., Glo-
bal Positioning System (GPS) signals from GPS satel-
lites).
[0124] The notification part 220 notifies information to
the user. The notification part 220 includes at least any
of a display device that displays information, a light-emit-
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ting device that emits light, a vibration device that vi-
brates, or a sound output device that outputs sound. An
example of the display device is a display. An example
of the light-emitting device is an LED. An example of the
vibration device is an eccentric motor. An example of the
sound output device is a speaker. The notification part
220 notifies information to the user by outputting infor-
mation that is input from the control part 250. For exam-
ple, the notification part 220 displays information to be
notified to the user, emits a pattern of light in accordance
with the information to be notified to the user, vibrates in
a vibration pattern in accordance with the information to
be notified to the user, or outputs sound of the information
to be notified to the user.
[0125] Here, the terminal device 200 such as a smart-
phone has higher performance and may have a large
display or a surround speaker mounted thereon. That is,
the notification part 220 has a higher expressive power
than the notification part 113 in, for example, including a
display that is absent in the notification part 113 or that
is larger than a display of the notification part 113.
[0126] The communication part 230 is a communica-
tion interface for allowing transmission/reception of infor-
mation between the terminal device 200 and another de-
vice. The communication part 230 performs communica-
tion in conformity with any wired or wireless communica-
tion standard. As such a communication standard, for
example, a wireless local area network (LAN), a wired
LAN, Wi-Fi (registered trademark), Bluetooth (registered
trademark), or the like may be adopted. The communi-
cation part 230 is an example of a wireless communica-
tion part that transmits/receives information wirelessly.
The communication part 230 transmits/receives informa-
tion to/from the inhaler device 100 wirelessly. The com-
munication part 230 also transmits/receives information
to/from the server 300 wirelessly.
[0127] The memory part 240 stores various kinds of
information for operation of the terminal device 200. The
memory part 240 may be comprised of, for example, a
non-volatile storage medium such as flash memory.
[0128] The control part 250 functions as an arithmetic
processing unit and a control device, and controls overall
operations inside the terminal device 200 in accordance
with various programs. The control part 250 is implement-
ed as an electronic circuit such as a central processing
unit (CPU) or a microprocessor, for example. In addition,
the control part 250 may include read-only memory
(ROM) that stores a program, an arithmetic parameter,
and the like to be used, and random-access memory
(RAM) that temporarily stores a parameter or the like that
varies appropriately. The terminal device 200 performs
various processes under the control of the control part
250. Examples of the processes controlled by the control
part 250 include processing of information detected by
the sensor part 210, notification of information by the no-
tification part 220, transmission/reception of information
by the communication part 230, and storing/readout of
information by the memory part 240. The control part 250

also controls other processes to be performed by the
terminal device 200 such as inputting information to the
respective structural elements and a process based on
information output from the respective structural ele-
ments.

(3) Server

[0129] The server 300 is a device that transmits infor-
mation requested from the terminal device 200 to the
terminal device 200. The server 300 is, for example, com-
prised of a web server.

<2.2. Technical features>

(1) Determination of necessity of cleaning

[0130] The inhaler device 100 acquires inhaler device
information. On the basis of the inhaler device informa-
tion, the inhaler device 100 then controls a process of
transmitting cleaning necessity information by using the
communication part 115. More specifically, on the basis
of the inhaler device information, the inhaler device 100
determines whether the cleaning necessity information
is to be notified to a user. At a timing at which the notifi-
cation is determined to be issued, the inhaler device 100
wirelessly transmits the cleaning necessity information
to the terminal device 200. The inhaler device information
herein is information regarding the inhaler device 100.
The cleaning necessity information is information indi-
cating necessity of cleaning the inhaler device 100. Such
information will be described later in detail.
[0131] Upon reception of the cleaning necessity infor-
mation from the inhaler device 100, the terminal device
200 notifies the received cleaning necessity information
to the user by using the notification part 220. For example,
the notification part 220 displays the cleaning necessity
information, outputs sound of the cleaning necessity in-
formation, emits a pattern of light in accordance with the
cleaning necessity information, or vibrates in a vibration
pattern in accordance with the cleaning necessity infor-
mation.
[0132] In the above manner, the inhaler device 100
can notify the cleaning necessity information to the user
via the terminal device 200. The terminal device 200 has
a higher expressive power than the inhaler device 100
in, for example, that a display that is absent in the inhaler
device 100 or that is larger than a display of the inhaler
device 100 is mounted thereon. Thus, by notifying the
user of the cleaning necessity information via the terminal
device 200, usability regarding cleaning can be im-
proved.
[0133] The cleaning necessity information may be first
cleaning necessity information (corresponding to first in-
formation). The first cleaning necessity information is in-
formation indicating that it is highly necessary to clean
the inhaler device 100. In other words, the first cleaning
necessity information is information that recommends
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cleaning of the inhaler device 100. By being notified of
the first cleaning necessity information, the user can do
the cleaning at an appropriate timing.
[0134] The cleaning necessity information may be sec-
ond cleaning necessity information (corresponding to
second information). The second cleaning necessity in-
formation is information indicating that it is becoming nec-
essary to clean the inhaler device 100. In other words,
the second cleaning necessity information is information
that recommends cleaning of the inhaler device 100 in
the near future. The second cleaning necessity informa-
tion may be information that recommends preparation of
the cleaning. The preparation of the cleaning is, for ex-
ample, purchasing or carrying cleaning items to be used
during cleaning of the inhaler device 100. By being noti-
fied of the second cleaning necessity information, the
user can prepare for the cleaning in advance.
[0135] The cleaning necessity information may include
information regarding the timing for cleaning the inhaler
device 100. For example, the cleaning necessity infor-
mation may include information indicating the date and
time for cleaning the inhaler device 100, information in-
dicating the remaining number of times of inhalation be-
fore it is necessary to do the cleaning, and the like. The
first cleaning necessity information may also include, for
example, information indicating that the timing for clean-
ing the inhaler device 100 has come. The second clean-
ing necessity information may include, for example, in-
formation indicating that the timing for cleaning the inhal-
er device 100 will come in the near future. With such a
configuration, the user can easily know the timing for
cleaning.

- Control based on number of times of preheating

[0136] The inhaler device information may include the
number of times of preheating executed by the inhaler
device 100 to enable the user to inhale by using the in-
haler device 100. As described above in the fourth con-
figuration example, when the temperature of the stick-
type substrate 150 heated by the heater part 121 (more
precisely, the temperature of the substrate part 151 that
is a heating target of the heater part 121) or the temper-
ature of the heater part 121 that executes preheating
reaches (e.g., exceeds) a predetermined temperature
(hereinafter also referred to as inhalation enabled tem-
perature), the user is enabled to inhale. The preheating
is the heating executed until the temperature of the stick-
type substrate 150 or the temperature of the heater part
121 reaches the predetermined temperature. Note that
the inhalation enabled temperature of the stick-type sub-
strate 150 and the inhalation enabled temperature of the
heater part 121 may be equal to each other or may be
different from each other.
[0137] In a case where the number of times of preheat-
ing reaches (e.g., exceeds) a first threshold, the inhaler
device 100 transmits the first cleaning necessity informa-
tion as the cleaning necessity information. With such a

configuration, the first cleaning necessity information can
be notified to the user via the terminal device 200.
[0138] The preheating is executed every time the stick-
type substrate 150 is inserted into the holder part 140
before the user inhales. After the preheating, the stick-
type substrate 150 is continuously heated while the user
is inhaling. Hereinafter, heating executed after the pre-
heating will be also referred to as main heating. As an
aerosol is generated from the stick-type substrate 150
by the preheating and the main heating, the stick-type
substrate 150 becomes brittle. Thus, after the user’s in-
halation, when the stick-type substrate 150 is drawn out
of the holder part 140, the remaining content of the stick-
type substrate 150 (hereinafter also referred to as butt)
drops and is deposited in the holder part 140. In partic-
ular, in the fourth configuration example, a portion of the
stick-type substrate 150, the portion into which the blade-
shaped heater part 121 is stuck, is likely to be brittle, and
the butt is likely to drop therefrom. The number of times
of preheating can be regarded as being equal to the
number of times of the user’s inhalation and the number
of times the stick-type substrate 150 is inserted into and
removed from the holder part 140. Thus, as the number
of times of preheating is larger, the amount of butt de-
posited in the holder part 140 can be larger.
[0139] Accordingly, the number of times of preheating
at which the amount of deposited butt is assumed to be
so large that cleaning is necessary is set as the first
threshold. This makes it possible to notify the first clean-
ing necessity information to the user at an appropriate
timing.
[0140] Note that the first threshold may be a fixed value
or may vary depending on the type of the inhaler device
100, the type of the stick-type substrate 150 that is pre-
heated, or the like.
[0141] In a case where the number of times of preheat-
ing reaches (e.g., exceeds) a second threshold that is
lower than the first threshold, the inhaler device 100 may
transmit the second cleaning necessity information as
the cleaning necessity information. With such a configu-
ration, the second cleaning necessity information can be
notified to the user via the terminal device 200.
[0142] The number of times of preheating at which the
amount of deposited butt is assumed to become so large
that cleaning will be necessary in the near future is set
as the second threshold. This makes it possible to notify
the second cleaning necessity information to the user at
an appropriate timing.
[0143] Note that the second threshold may be a fixed
value or may vary depending on the type of the inhaler
device 100, the type of the stick-type substrate 150 that
is preheated, or the like. In addition, the second threshold
may be set on the basis of the first threshold, such as
70% of the first threshold.
[0144] The number of times of preheating may be ini-
tialized in a case where a predetermined user operation
(hereinafter also referred to as reset operation) is per-
formed. The reset operation may be performed on the
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inhaler device 100 or may be performed on the terminal
device 200. The reset operation is an operation of input-
ting predetermined information to the sensor part 112 or
the sensor part 210, such as a press-and-hold operation
of a button. To initialize the number of times of preheating
means to set the counted number of times of preheating
to zero. The reset operation is performed, for example,
when the inhaler device 100 is cleaned. With such a con-
figuration, a correlation between the counted number of
times of preheating and the amount of butt deposited in
the holder part 140 can be maintained, and thus, it is
possible to notify the cleaning necessity information
based on the number of times of preheating at an appro-
priate timing.
[0145] The inhaler device 100 may count the number
of times of preheating in a case where it is determined
that preheating is executed for a substrate that contrib-
utes, when being heated, to generation of material to be
inhaled by the user. The material is, for example, a mem-
ber including an aerosol source and corresponds to the
stick-type substrate 150. The inhaler device 100 counts
the number of times of preheating in a case where the
preheating is executed in a state where the stick-type
substrate 150 is held by the holder part 140. With such
a configuration, for example, in a case where the butt is
not assumed to be deposited in the holder part 140, such
as a case where heating is executed in the absence of
a heating target, that is, heating is executed in a state
where the stick-type substrate 150 is not held by the hold-
er part 140, the number of times of preheating is not
counted. Accordingly, the correlation between the count-
ed number of times of preheating and the amount of butt
deposited in the holder part 140 can be maintained, and
thus, it is possible to notify the cleaning necessity infor-
mation based on the number of times of preheating at an
appropriate timing.
[0146] Note that it may be determined whether the pre-
heating is executed in a state where the stick-type sub-
strate 150 is held by the holder part 140 on the basis of
an image recognition result of an image of the internal
space 141 of the holder part 140 during the preheating,
captured by the image sensor included in the sensor part
112.
[0147] Alternatively, it may be determined whether the
preheating is executed in a state where the stick-type
substrate 150 is held by the holder part 140 by comparing
the light amount of the internal space 141 of the holder
part 140 during the preheating, detected by the light sen-
sor included in the sensor part 112, with a threshold. The
light sensor may detect light emitted when the heater part
121 produces heat. Further alternatively, a light-emitting
part and a light sensor may be provided so as to face
each other with the internal space 141 of the holder part
140 interposed therebetween, and the light sensor may
detect light emitted by the light-emitting part. In a case
where the stick-type substrate 150 is held by the holder
part 140, light emitted by the heater part 121 or the light-
emitting part is blocked by the stick-type substrate 150,

and the light amount detected by the light sensor be-
comes lower than the threshold. On the other hand, in a
case where the stick-type substrate 150 is not held by
the holder part 140, light emitted by the heater part 121
or the light-emitting part directly reaches the light sensor,
and the light amount detected by the light sensor be-
comes higher than the threshold.
[0148] The inhaler device 100 (e.g., the memory part
114) stores the number of times of preheating. Then,
every time the preheating is executed, the inhaler device
100 increments the stored number of times of preheating
and updates the stored number. Thus, for example, even
when the power is turned on/off between the last-time
preheating and the current preheating, the number of
times of preheating can be continuously counted.

- Control based on time required for preheating

[0149] The inhaler device information may include the
time taken for the temperature of the heating target or
the temperature of the heater part 121 that executes pre-
heating to reach a predetermined temperature when the
inhaler device 100 executes the preheating to enable the
user to inhale by using the inhaler device 100. The pre-
determined temperature is the above-described inhala-
tion enabled temperature. The time taken for the temper-
ature to reach the inhalation enabled temperature is here-
inafter also referred to as a time required for preheating.
The heating target is the stick-type substrate 150 (more
precisely, the substrate part 151 of the stick-type sub-
strate 150). That is, the time required for preheating is a
time taken from the start of the preheating until the tem-
perature of the stick-type substrate 150 or the tempera-
ture of the heater part 121 reaches the inhalation enabled
temperature. The temperature of the heater part 121 is
detected, for example, by the second temperature sensor
included in the sensor part 112. On the other hand, the
temperature of the stick-type substrate 150 is estimated,
for example, on the basis of the temperature of the heater
part 121 detected by the second temperature sensor in-
cluded in the sensor part 112.
[0150] In a case where the time required for preheating
reaches (e.g., exceeds) a third threshold, the inhaler de-
vice 100 transmits the first cleaning necessity information
as the cleaning necessity information. With such a con-
figuration, the first cleaning necessity information can be
notified to the user via the terminal device 200.
[0151] As the amount of butt deposited in the holder
part 140 is larger, the time required for preheating is long-
er. This is because the heat produced by the heater part
121 propagates not only to the stick-type substrate 150
held by the holder part 140 but also to the butt deposited
in the holder part 140.
[0152] Accordingly, the time required for preheating at
which the amount of deposited butt is assumed to be so
large that cleaning is necessary is set as the third thresh-
old. This makes it possible to notify the first cleaning ne-
cessity information to the user at an appropriate timing.
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[0153] Note that the third threshold may be a fixed val-
ue or may vary depending on the type of the inhaler de-
vice 100, the type of the stick-type substrate 150 that is
preheated, or the like. Furthermore, the inhaler device
100 may set the third threshold on the basis of the envi-
ronment temperature. As an example, the inhaler device
100 sets the third threshold to a smaller value as the
environment temperature is higher. This is because the
temperature of the stick-type substrate 150 and the tem-
perature of the heater part 121 are likely to increase,
shortening the time required for preheating, as the envi-
ronment temperature is higher. As another example, the
inhaler device 100 sets the third threshold to a larger
value as the environment temperature is lower. This is
because the temperature of the stick-type substrate 150
and the temperature of the heater part 121 are unlikely
to increase, prolonging the time required for preheating,
as the environment temperature is lower. With such a
configuration, the cleaning necessity information can be
notified to the user at an appropriate timing in accordance
with the environment temperature. Note that the environ-
ment temperature is detected by, for example, the first
temperature sensor included in the sensor part 112.
[0154] In a case where the time required for preheating
reaches (e.g., exceeds) a fourth threshold that is lower
than the third threshold, the inhaler device 100 may trans-
mit the second cleaning necessity information as the
cleaning necessity information. With such a configura-
tion, the second cleaning necessity information can be
notified to the user via the terminal device 200.
[0155] The time required for preheating at which the
amount of deposited butt is assumed to become so large
that cleaning will be necessary in the near future is set
as the fourth threshold. This makes it possible to notify
the second cleaning necessity information to the user at
an appropriate timing.
[0156] Note that the fourth threshold may be a fixed
value or may vary depending on the type of the inhaler
device 100, the type of the stick-type substrate 150 that
is preheated, or the like. In addition, the fourth threshold
may be set on the basis of the third threshold, such as
70% of the third threshold. Furthermore, the inhaler de-
vice 100 may set the fourth threshold on the basis of the
environment temperature from reasons similar to the rea-
sons described above regarding the third threshold.

- Control based on electric power required for preheating

[0157] The inhaler device information may include the
electric power used for the temperature of the heating
target or the temperature of the heater part 121 that ex-
ecutes preheating to reach a predetermined temperature
when the inhaler device 100 executes the preheating so
as to enable the user to inhale by using the inhaler device
100. The predetermined temperature is the above-de-
scribed inhalation enabled temperature. The electric
power used for the temperature to reach the inhalation
enabled temperature is hereinafter also referred to as an

electric power required for preheating. The heating target
is the stick-type substrate 150 (more precisely, the sub-
strate part 151 of the stick-type substrate 150). That is,
the electric power required for preheating is the total
amount of electric power that is input to the heater part
121 from the start of the preheating until the temperature
of the stick-type substrate 150 or the temperature of the
heater part 121 reaches the inhalation enabled temper-
ature. The electric power that is input to the heater part
121 is measured, for example, by an electric power meas-
urement sensor in included in the sensor part 112.
[0158] In a case where the electric power required for
preheating reaches (e.g., exceeds) a fifth threshold, the
inhaler device 100 transmits the first cleaning necessity
information as the cleaning necessity information. With
such a configuration, the first cleaning necessity infor-
mation can be notified to the user via the terminal device
200.
[0159] As the amount of butt deposited in the holder
part 140 is larger, the electric power required for preheat-
ing is longer. This is because the heat produced by the
heater part 121 propagates not only to the stick-type sub-
strate 150 held by the holder part 140 but also to the butt
deposited in the holder part 140.
[0160] Accordingly, the electric power required for pre-
heating at which the amount of deposited butt is assumed
to be so large that cleaning is necessary is set as the fifth
threshold. This makes it possible to notify the first clean-
ing necessity information to the user at an appropriate
timing.
[0161] Note that the fifth threshold may be a fixed value
or may vary depending on the type of the inhaler device
100, the type of the stick-type substrate 150 that is pre-
heated, or the like. Furthermore, the inhaler device 100
may set the fifth threshold on the basis of the environment
temperature. As an example, the inhaler device 100 sets
the fifth threshold to a smaller value as the environment
temperature is higher. This is because the temperature
of the stick-type substrate 150 and the temperature of
the heater part 121 are likely to increase, decreasing the
electric power required for preheating, as the environ-
ment temperature is higher. As another example, the in-
haler device 100 sets the fifth threshold to a larger value
as the environment temperature is lower. This is because
the temperature of the stick-type substrate 150 and the
temperature of the heater part 121 are unlikely to in-
crease, increasing the electric power required for pre-
heating, as the environment temperature is lower. With
such a configuration, the cleaning necessity information
can be notified to the user at an appropriate timing in
accordance with the environment temperature.
[0162] In a case where the electric power required for
preheating reaches (e.g., exceeds) a sixth threshold that
is lower than the fifth threshold, the inhaler device 100
may transmit the second cleaning necessity information
as the cleaning necessity information. With such a con-
figuration, the second cleaning necessity information can
be notified to the user via the terminal device 200.
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[0163] The electric power required for preheating at
which the amount of deposited butt is assumed to be-
come so large that cleaning will be necessary in the near
future is set as the sixth threshold. This makes it possible
to notify the second cleaning necessity information to the
user at an appropriate timing.
[0164] Note that the sixth threshold may be a fixed val-
ue or may vary depending on the type of the inhaler de-
vice 100, the type of the stick-type substrate 150 that is
preheated, or the like. In addition, the sixth threshold may
be set on the basis of the fifth threshold, such as 70% of
the fifth threshold. Furthermore, the inhaler device 100
may set the sixth threshold on the basis of the environ-
ment temperature from reasons similar to the reasons
described above regarding the fifth threshold.

(2) Switching of notification means

[0165] Depending on whether the inhaler device 100
and the terminal device 200 are wirelessly connected to
each other, the inhaler device 100 may switch a notifica-
tion means of the cleaning necessity information. More
specifically, in a case where the inhaler device 100 and
the terminal device 200 are wirelessly connected to each
other, the inhaler device 100 transmits the cleaning ne-
cessity information to the terminal device 200 by using
the communication part 115. On the other hand, in a case
where the inhaler device 100 and the terminal device 200
are not wirelessly connected to each other, the inhaler
device 100 notifies the cleaning necessity information by
using the notification part 113. Thus, the cleaning neces-
sity information can be notified via the terminal device
200 having a high expressive power during wireless con-
nection. In addition, not during wireless connection, al-
though the expressive power is lower than that in a case
where the terminal device 200 notifies the information,
the cleaning necessity information can be notified at least
without delay.
[0166] In a case where the inhaler device 100 and the
terminal device 200 are wirelessly connected to each oth-
er, the inhaler device 100 does not necessarily notify the
cleaning necessity information by using the notification
part 113. That is, in a case where the inhaler device 100
and the terminal device 200 are wirelessly connected to
each other, instead of notification of the cleaning neces-
sity information by using the notification part 113, the
inhaler device 100 may only wirelessly transmit the clean-
ing necessity information by using the communication
part 115. This makes it possible to suppress power con-
sumption for notification by the inhaler device 100.
[0167] It is needless to say that the inhaler device 100
may notify the cleaning necessity information by using
the notification part 113 even in a case where the inhaler
device 100 and the terminal device 200 are wirelessly
connected to each other. That is, in a case where the
inhaler device 100 and the terminal device 200 are wire-
lessly connected to each other, in addition to notification
of the cleaning necessity information by using the notifi-

cation part 113, the inhaler device 100 may wirelessly
transmit the cleaning necessity information by using the
communication part 115. This makes it possible to notify
the information to the user more reliably than in a case
where notification is issued by any one of the inhaler de-
vice 100 or the terminal device 200.

(3) Other processes regarding cleaning

- Reminder

[0168] The terminal device 200 notifies the cleaning
necessity information to the user by using the notification
part 220. Then, in a case where information indicating
not to clean the inhaler device 100 is input to the sensor
part 210, the terminal device 200 performs setting for
notifying the cleaning necessity information again by us-
ing the notification part 220. As an example, the terminal
device 200 may automatically perform setting, for exam-
ple, by setting the timing for notifying the cleaning neces-
sity information again after a predetermined time. As an-
other example, the terminal device 200 may receive user
input of information indicating the timing for notifying the
cleaning necessity information again and may perform
setting on the basis of the input information. In any case,
a reminder can be set in a situation where it is difficult to
execute cleaning at a timing at which the cleaning ne-
cessity information is notified, for example, because the
user does not carry cleaning items with them.

- Notification of cleaning method information

[0169] The terminal device 200 may also notify infor-
mation indicating a method for cleaning the inhaler device
100 by using the notification part 220. Such information
will be hereinafter also referred to as cleaning method
information. For example, the cleaning method informa-
tion may include a method of using cleaning items to be
used for cleaning the inhaler device 100, a method of
disassembling the inhaler device 100, and the like. For
example, the terminal device 200 notifies the cleaning
method information together with the cleaning necessity
information. With such a configuration, the user can know
the cleaning method easily at a timing for cleaning the
inhaler device 100.
[0170] In a case where the cleaning necessity informa-
tion is received from the terminal device 200, the terminal
device 200 may transmit information for requesting the
cleaning method information. With such a configuration,
even if the user does not know the cleaning method in-
formation of the inhaler device 100 that replaces an old
one, for example, the terminal device 200 can acquire
the cleaning method information and can notify the clean-
ing method information to the user.
[0171] The information for requesting the cleaning
method information may be transmitted to the server 300.
In this case, the information for requesting the cleaning
method information may include, for example, informa-
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tion indicating the type of the inhaler device 100. On the
basis of such information, the server 300 generates the
cleaning method information in accordance with the type
of the inhaler device 100. Then, in a case where the serv-
er 300 transmits the cleaning method information as a
reply, the terminal device 200 notifies the cleaning ne-
cessity information received from the server 300 to the
user.
[0172] The information for requesting the cleaning
method information may also be transmitted to the inhaler
device 100. In this case, the inhaler device 100 transmits
the cleaning method information to the terminal device
200 in response to the request. It is needless to say that
the inhaler device 100 may spontaneously transmit the
cleaning method information without being requested.
For example, the inhaler device 100 may transmit the
cleaning method information together with the cleaning
necessity information. In any case, upon reception of the
cleaning method information from the inhaler device 100,
the terminal device 200 notifies the user of the received
cleaning method information. With such a configuration,
the terminal device 200 can notify the cleaning method
information to the user even in a situation where it is
difficult to communicate with the server 300.

- Notification of store information of cleaning items

[0173] The terminal device 200 may also notify infor-
mation on a store that sells cleaning items to be used for
cleaning the inhaler device 100 by using the notification
part 220. Such information will be hereinafter also re-
ferred to as store information. For example, the store
information may include information indicating the loca-
tion of a store near from the location of the inhaler device
100, information indicating sale prices at each store, and
the like. The store herein may be a virtual store such as
an online shop. This can make it possible for the user to
acquire cleaning items easily.
[0174] The terminal device 200 may transmit informa-
tion for requesting the store information to the server 300.
For example, in a case where of the cleaning necessity
information is received from the inhaler device 100, the
terminal device 200 may transmit information for request-
ing the store information to the server 300. The informa-
tion for requesting the store information may include, for
example, information indicating the type of the inhaler
device 100, the location information of the terminal device
200, and the like. On the basis of such information, the
server 300 searches for a store that sells cleaning items
in accordance with the type of the inhaler device 100 and
that is nearest from the user, and generates the store
information. Then, in a case where the server 300 trans-
mits the store information as a reply, the terminal device
200 notifies the store information received from the serv-
er 300 to the user. With such a configuration, the user
can acquire cleaning items easily at a timing for cleaning
the inhaler device 100.

<2.3. Process flow>

[0175] FIG. 12 is a sequence chart illustrating an ex-
ample of a process flow of notifying cleaning necessity
information executed by the system 1 according to the
present embodiment. As illustrated in FIG. 12, this se-
quence involves the inhaler device 100, the terminal de-
vice 200, and the server 300.
[0176] As illustrated in FIG. 12, first, the inhaler device
100 acquires inhaler device information (step S102). For
example, on the basis of a result of detection by the sen-
sor part 112, the inhaler device 100 acquires at least any
of the number of times of preheating, the time required
for preheating, or the electric power required for preheat-
ing.
[0177] Subsequently, on the basis of the inhaler device
information, the inhaler device 100 determines whether
cleaning necessity information is to be notified to a user
(step S104). For example, the inhaler device 100 com-
pares the number of times of preheating with the first
threshold or the second threshold, compares the time
required for preheating with the third threshold or the
fourth threshold, and compares the electric power re-
quired for preheating with the fifth threshold or the sixth
threshold. In a case where at least any of the number of
times of preheating, the time required for preheating, or
the electric power required for preheating reaches (e.g.,
exceeds) the comparison-target threshold, the inhaler
device 100 determines that the cleaning necessity infor-
mation is to be notified. On the other hand, in a case
where none of the number of times of preheating, the
time required for preheating, and the electric power re-
quired for preheating reaches the comparison-target
threshold, the inhaler device 100 determines that the
cleaning necessity information is not to be notified.
[0178] In a case where it is determined that the clean-
ing necessity information is not to be notified (step
S104/NO), the process returns to step S102 again. On
the other hand, in a case where it is determined that the
cleaning necessity information is to be notified (step
S104/YES), the inhaler device 100 determines whether
wireless connection with the terminal device 200 is es-
tablished (step S106).
[0179] In a case where it is determined that the inhaler
device 100 and the terminal device 200 are wirelessly
connected to each other (step S106/YES), the inhaler
device 100 transmits the cleaning necessity information
to the terminal device 200 (step S108). Upon reception
of the cleaning necessity information, the terminal device
200 transmits information for requesting cleaning method
information and information for requesting store informa-
tion of cleaning items to the server 300 (step S110). Sub-
sequently, the server 300 transmits the cleaning method
information and the store information requested from the
terminal device 200 as a reply to the terminal device 200
(step S112). Subsequently, the terminal device 200 no-
tifies the received cleaning necessity information, clean-
ing method information, and store information to the user
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by using the notification part 220 (step S114).
[0180] If it is determined that the inhaler device 100
and the terminal device 200 are not wirelessly connected
to each other (step S106/NO), the inhaler device 100
notifies the cleaning necessity information to the user by
using the notification part 113 (step S116).

<<3. Supplement»

[0181] Although the preferred embodiment of the
present invention has been described above in detail with
reference to the accompanying drawings, the present in-
vention is not limited to such an example. It is obvious
for a person of ordinary skill in the technical field relevant
to the present invention that various modification exam-
ples or alternation examples may be arrived at within the
technical thought described in the scope of the claims,
and it is understood that these examples naturally fall
within the technical scope of the present invention.
[0182] For example, although the inhaler device 100
in the above embodiment is described to be configured
as the inhaler device 100E according to the fourth con-
figuration example, the present invention is not limited to
this example. The inhaler device 100 may also be con-
figured as any of the other substrate-integrated inhaler
devices according to the fifth to seventh configuration
examples. As a matter of course, the inhaler device 100
may also be configured as any of the inhaler devices
according to the first to third configuration examples and
the eighth to tenth configuration examples.
[0183] For example, although the inhaler device 100
in the above embodiment controls the process of notify-
ing the cleaning necessity information on the basis of the
inhaler device information, the present invention is not
limited to this example. For example, the inhaler device
100 may transmit the inhaler device information to the
terminal device 200. Then, in a case where the inhaler
device information is received from the inhaler device
100, the terminal device 200 may control the process of
notifying the cleaning necessity information on the basis
of the inhaler device information. More specifically, the
terminal device 200 determines whether the cleaning ne-
cessity information is to be notified to the user on the
basis of the inhaler device information. Then, at a timing
that is determined as a notification timing, the terminal
device 200 notifies the cleaning necessity information to
the user by using the notification part 220. With such a
configuration, the cleaning necessity information can be
notified to the user via the terminal device 200 as in the
above embodiment, and thus, it is possible to improve
usability regarding cleaning.
[0184] In addition, the processes described herein with
reference to the flowchart and the sequence chart are
not necessarily executed in the illustrated order. Some
of the steps may be executed in parallel. Furthermore,
an additional step may be adopted, and some of the steps
may be skipped.
[0185] Note that the process executed by the devices

described herein may be implemented by using any of
software, hardware, and a combination of software and
hardware. Programs constituting software are, for exam-
ple, stored in advance storage media (non-transitory me-
dia) provided inside or outside the devices. Then, for ex-
ample, when being executed by a computer, each pro-
gram is loaded into a RAM and executed by a processor
such as a CPU. Examples of the storage media include
a magnetic disk, an optical disk, a magnetooptical disk,
a flash memory, and the like. In addition, the above com-
puter programs may be distributed, for example, via a
network without using storage media.

Reference Signs List

[0186]

1 system
100 inhaler device
111 power supply part
112 sensor part
113 notification part
114 memory part
115 communication part
116 control part
121 heater part
140 holder part
141 internal space
150 stick-type substrate
151 substrate part
200 terminal device
210 sensor part
220 notification part
230 communication part
240 memory part
250 control part
300 server

Claims

1. An inhaler device comprising:

a wireless communication part that transmits/re-
ceives information wirelessly; and
a control part that acquires information regard-
ing the inhaler device and controls, on the basis
of the acquired information regarding the inhaler
device, a process of transmitting information in-
dicating necessity of cleaning the inhaler device
by using the wireless communication part.

2. The inhaler device according to claim 1, wherein

the information regarding the inhaler device in-
cludes a number of times of preheating executed
by the inhaler device to enable a user to inhale
by using the inhaler device, and
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the control part controls the wireless communi-
cation part to transmit first information as the
information indicating necessity of cleaning the
inhaler device in a case where the number of
times of preheating reaches a first threshold.

3. The inhaler device according to claim 2, wherein the
number of times of preheating is initialized in a case
where a predetermined user operation is performed.

4. The inhaler device according to claim 2 or 3, wherein
the control part counts the number of times of pre-
heating in a case where it is determined that the pre-
heating is executed for a substrate that contributes,
when being heated, to generation of material to be
inhaled by the user.

5. The inhaler device according to any one of claims 2
to 4, further comprising

a memory part, wherein
the memory part stores the number of times of
preheating.

6. The inhaler device according to any one of claims 2
to 5, wherein the control part controls the wireless
communication part to transmit second information
as the information indicating necessity of cleaning
the inhaler device in a case where the number of
times of preheating reaches a second threshold that
is lower than the first threshold.

7. The inhaler device according to any one of claims 1
to 6, wherein

the information regarding the inhaler device in-
cludes a time taken for a temperature of a heat-
ing target or a temperature of a heater part that
executes preheating to reach a predetermined
temperature when the inhaler device executes
the preheating to enable a user to inhale by using
the inhaler device, and
the control part controls the wireless communi-
cation part to transmit first information as the
information indicating necessity of cleaning the
inhaler device in a case where the time taken
for the temperature of the heating target or the
temperature of the heater part to reach the pre-
determined temperature reaches a third thresh-
old.

8. The inhaler device according to claim 7, wherein the
control part sets the third threshold on the basis of
an environment temperature that is an ambient tem-
perature of the inhaler device.

9. The inhaler device according to claim 7 or 8, wherein
the control part controls the wireless communication

part to transmit second information as the informa-
tion indicating necessity of cleaning the inhaler de-
vice in a case where the time taken for the temper-
ature of the heating target or the temperature of the
heater part to reach the predetermined temperature
reaches a fourth threshold that is lower than the third
threshold.

10. The inhaler device according to any one of claims 1
to 9, wherein

the information regarding the inhaler device in-
cludes an electric power used for a temperature
of a heating target or a temperature of a heater
part that executes preheating to reach a prede-
termined temperature when the inhaler device
executes the preheating to enable a user to in-
hale by using the inhaler device, and
the control part controls the wireless communi-
cation part to transmit first information as the
information indicating necessity of cleaning the
inhaler device in a case where the electric power
used for the temperature of the heating target
or the temperature of the heater part to reach
the predetermined temperature reaches a fifth
threshold.

11. The inhaler device according to claim 10, wherein
the control part sets the fifth threshold on the basis
of an environment temperature that is an ambient
temperature of the inhaler device.

12. The inhaler device according to claim 10 or 11,
wherein the control part controls the wireless com-
munication part to transmit second information as
the information indicating necessity of cleaning the
inhaler device in a case where the electric power
used for the temperature of the heating target or the
temperature of the heater part to reach the prede-
termined temperature reaches a sixth threshold that
is lower than the fifth threshold.

13. The inhaler device according to any one of claims 1
to 12, comprising

a notification part that notifies information to a
user, wherein
the control part controls the wireless communi-
cation part to transmit the information indicating
necessity of cleaning the inhaler device to an-
other device in a case where the inhaler device
and the other device are wirelessly connected
to each other and controls the notification part
to notify the information indicating necessity of
cleaning the inhaler device in a case where the
inhaler device and the other device are not wire-
lessly connected to each other.
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14. The inhaler device according to claim 13, wherein
the control part does not notify the information indi-
cating necessity of cleaning the inhaler device by
using the notification part in a case where the inhaler
device and the other device are wirelessly connected
to each other.

15. The inhaler device according to claim 13 or 14,
wherein the notification part includes at least any of
a display device, a light-emitting device, a vibration
device, or a sound output device.

16. The inhaler device according to any one of claims 1
to 15, wherein the control part controls the wireless
communication part to transmit information indicat-
ing a method for cleaning the inhaler device.

17. The inhaler device according to any one of claims 1
to 16, wherein the information indicating necessity
of cleaning the inhaler device includes information
regarding a timing for cleaning the inhaler device.

18. A terminal device comprising:

a wireless communication part that transmits/re-
ceives information wirelessly;
a notification part that notifies information to a
user; and
a control part that controls the notification part
to notify information indicating necessity of
cleaning an inhaler device in a case where the
wireless communication part receives the infor-
mation indicating necessity of cleaning the in-
haler device from the inhaler device.

19. The terminal device according to claim 18, further
comprising

an input part that accepts information that is in-
put, wherein
the control part performs setting for notifying the
information indicating necessity of cleaning the
inhaler device again in a case where information
indicating not to clean the inhaler device is input
to the input part after the notification part notifies
the information indicating necessity of cleaning
the inhaler device to the user.

20. The terminal device according to claim 18 or 19,
wherein the control part controls the notification part
to notify information indicating a method for cleaning
the inhaler device in a case where the wireless com-
munication part further receives the information in-
dicating the method for cleaning the inhaler device.

21. The terminal device according to claims 18 to 20,
wherein the control part controls the wireless com-
munication part to transmit information for request-

ing information indicating a method for cleaning the
inhaler device in a case where the information indi-
cating necessity of cleaning the inhaler device is re-
ceived.

22. The terminal device according to any one of claims
18 to 21, wherein the control part controls the wire-
less communication part to transmit information for
requesting information on a store that sells a clean-
ing item to be used for cleaning the inhaler device in
a case where the information indicating necessity of
cleaning the inhaler device is received.

23. The terminal device according to any one of claims
18 to 22, wherein the control part controls a process
of notifying the information indicating necessity of
cleaning the inhaler device by using the notification
part in a case where information regarding the inhal-
er device is received from the inhaler device.

24. An information processing method to be executed
by an inhaler device, the information processing
method comprising:

acquiring information regarding the inhaler de-
vice; and
controlling, on the basis of the acquired informa-
tion regarding the inhaler device, a process of
wirelessly transmitting information indicating
necessity of cleaning the inhaler device.

25. An information processing method to be executed
by a terminal device, the method comprising
notifying information indicating necessity of cleaning
an inhaler device in a case where the information
indicating necessity of cleaning the inhaler device is
received from the inhaler device wirelessly.

26. A program for causing a computer that controls an
inhaler device to function as:

a wireless communication part that transmits/re-
ceives information wirelessly; and
a control part that acquires information regard-
ing the inhaler device and controls, on the basis
of the acquired information regarding the inhaler
device, a process of transmitting information in-
dicating necessity of cleaning the inhaler device
by using the wireless communication part.

27. A program for causing a computer to function as:

a wireless communication part that transmits/re-
ceives information wirelessly;
a notification part that notifies information to a
user; and
a control part that controls the notification part
to notify information indicating necessity of
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cleaning an inhaler device in a case where the
wireless communication part receives the infor-
mation indicating necessity of cleaning the in-
haler device from the inhaler device.
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