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(54) INHALATION DEVICE, PROGRAM, AND SYSTEM

(57)  [Problem] To provide a contrivance that makes
it possible to generate a suitable aerosol in an induc-
tion-heating-type inhalation device. [Solution] This inha-
lation device comprises: a power supply unit that supplies
electric power; a magnetic induction source that produc-
es a fluctuating magnetic field using the electric power
supplied from the power supply unit; a control unit that
controls the supply of power to the magnetic induction
source; a retention unit that has an internal space and
an opening through which the internal space communi-
cates with the outside, the retention unit retaining an aer-
osol-source-containing substrate that is inserted into the
internal space through the opening; and a temperature
sensor that detects the temperature in the operation en-
vironment of the inhalation device. The magnetic induc-
tion source is disposed at a position such that the fluctu-
ating magnetic field produced by the magnetic induction
source penetrates a susceptor disposed in thermal con-
tact with the aerosol source contained in the substrate
being retained by the retention unit. The susceptor gen-
erates heat when penetrated by the fluctuating magnetic
field. The control unit controls the supply of power to the
magnetic induction source on the basis of the tempera-
ture detected by the temperature sensor.
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Description
Technical Field
[0001] The present invention relates to an inhaler device, a program, and a system.
Background Art

[0002] Inhaler devices, such as e-cigarettes and nebulizers, for generating a substance to be inhaled by users are
widespread. For example, the inhaler devices generate an aerosol having a flavor component imparted thereto, by using
a substrate including an aerosol source for generating the aerosol, a flavor source for imparting the flavor component
to the generated aerosol, and the like. Users can enjoy the flavor by inhaling the aerosol having the flavor component
imparted thereto, which is generated by the inhaler devices. An action of a user inhaling an aerosol is hereinafter referred
to as a puff or a puff action.

[0003] Inhaler devices using an external heat source such as a heating blade had been dominant until recently. In
recent years, however, inhaler devices of induction heating type have been attracting attention. For example, Patent
Literature 1 below discloses a technique of estimating a temperature of a susceptor included in a substrate from an
apparent ohmic resistance when the susceptor is heated by induction heating.

Citation List

Patent Literature

[0004] Patent Literature 1: JP 6623175 B2
Summary of Invention

Technical Problem

[0005] Inhaler devices using an external heat source measure and control a temperature of the external heat source
to implement appropriate generation of an aerosol. In contrast, inhaler devices of induction heating type have difficulty
in directly measuring and controlling the temperature of the susceptor and thus in implementing appropriate generation
of an aerosol. As disclosed in Patent Literature 1 above or the like, the technique of estimating a temperature of a
susceptor has been developed. However, there is room for improvement in the accuracy of such a technique.

[0006] Accordingly, the present invention has been made in view of the issue described above, and it is an object of
the present invention to provide a mechanism that enables an inhaler device of induction heating type to appropriately
generate an aerosol.

Solution to Problem

[0007] Toovercome the issue described above, an aspect of the presentinvention provides an inhaler device including:
a power supply configured to supply electric power; an electromagnetic induction source configured to generate a varying
magnetic field by using the electric power supplied from the power supply; a controller configured to control electric
power supply to the electromagnetic induction source; a holder having an internal space and an opening that allows the
internal space to communicate with outside and configured to hold a substrate inserted into the internal space through
the opening, the substrate including an aerosol source; and a temperature sensor configured to detect a temperature
of an operating environment of the inhaler device, in which the electromagnetic induction source is disposed at a position
where the varying magnetic field generated by the electromagnetic induction source penetrates a susceptor that is
disposed in thermal proximity to the aerosol source included in the substrate held by the holder, the susceptor is configured
to produce heat upon being penetrated by the varying magnetic field, and the controller is configured to control the
electric power supply to the electromagnetic induction source, based on the temperature detected by the temperature
sensor.

[0008] The controller may be configured to control the electric power supply to the electromagnetic induction source,
based on an operation history of the inhaler device.

[0009] The controller may be configured to control the electric power supply to the electromagnetic induction source,
based on a number of times of electric power supply to the electromagnetic induction source.

[0010] The controller may be configured to control the electric power supply to the electromagnetic induction source,
based on an interval of electric power supply to the electromagnetic induction source.
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[0011] The controller may be configured to control the electric power supply to the electromagnetic induction source,
based on a type of the substrate held by the holder.

[0012] The controller may be configured to control, based on a heating profile, the electric power supply to the elec-
tromagnetic induction source, the heating profile being information that defines a time-series change in a target temper-
ature that is a target value of a temperature of the susceptor.

[0013] The controller may be configured to adjust, based on the temperature detected by the temperature sensor, a
time-series change, in an amount of electric power to be supplied to the electromagnetic induction source, determined
in advance in accordance with the time-series change in the target temperature defined in the heating profile, and control
the electric power supply to the electromagnetic induction source in accordance with the adjusted time-series change
in the amount of electric power to be supplied to the electromagnetic induction source.

[0014] The controller may be configured to adjust, based on an operation history of the inhaler device, a time-series
change, in an amount of electric power to be supplied to the electromagnetic induction source, determined in advance
in accordance with the time-series change in the target temperature defined in the heating profile, and control the electric
power supply to the electromagnetic induction source in accordance with the adjusted time-series change in the amount
of electric power to be supplied to the electromagnetic induction source.

[0015] The controller may be configured to adjust, based on a number of times of electric power supply to the elec-
tromagneticinduction source, the time-series change, in the amount of electric power to be supplied to the electromagnetic
induction source, determined in advance in accordance with the time-series change in the target temperature defined
in the heating profile, and control the electric power supply to the electromagnetic induction source in accordance with
the adjusted time-series change in the amount of electric power to be supplied to the electromagnetic induction source.
[0016] The controller may be configured to adjust, based on an interval of electric power supply to the electromagnetic
induction source, the time-series change, in the amount of electric power to be supplied to the electromagnetic induction
source, determined in advance in accordance with the time-series change in the target temperature defined in the heating
profile, and control the electric power supply to the electromagnetic induction source in accordance with the adjusted
time-series change in the amount of electric power to be supplied to the electromagnetic induction source.

[0017] The controller may be configured to adjust, based on a type of the substrate, a time-series change, in an amount
of electric power to be supplied to the electromagnetic induction source, determined in advance in accordance with the
time-series change in the target temperature defined in the heating profile, and control the electric power supply to the
electromagnetic induction source in accordance with the adjusted time-series change in the amount of electric power
to be supplied to the electromagnetic induction source.

[0018] The controller may be configured to change the heating profile to be used, and an amount by which the time-
series change, in the amount of electric powerto be supplied to the electromagnetic induction source, determined in
advance in accordance with the time-series change in the target temperature defined in the heating profile, is adjusted
may be different for each heating profile to be used.

[0019] The inhaler device may include a plurality of the electromagnetic induction sources, and the controller may be
configured to control electric power supply to each of the plurality of electromagnetic induction sources, based on the
heating profile that is different for each of the electromagnetic induction sources.

[0020] Controlling the electric power supply to the electromagnetic induction source includes stopping the electric
power supply to the electromagnetic induction source.

[0021] The inhaler device may include a plurality of the temperature sensors.

[0022] The plurality of temperature sensors include atleast two or more of the temperature sensor disposed in proximity
to the power supply, the controller, or the holder, and the temperature sensor disposed in proximity to a region in which
a temperature changes in response to inhalation performed by a user.

[0023] To overcome the issue described above, another aspect of the present invention provides a program to be
executed by a computer that controls an inhaler device, the inhaler device including: a power supply configured to supply
electric power; an electromagnetic induction source configured to generate a varying magnetic field by using the electric
power supplied from the power supply; a controller configured to control electric power supply to the electromagnetic
induction source; a holder having an internal space and an opening that allows the internal space to communicate with
outside and configured to hold a substrate inserted into the internal space through the opening, the substrate including
an aerosol source; and a temperature sensor configured to detect a temperature of an operating environment of the
inhaler device, the electromagnetic induction source being disposed at a position where the varying magnetic field
generated by the electromagnetic induction source penetrates a susceptor that is disposed in thermal proximity to the
aerosol source included in the substrate held by the holder, the susceptor being configured to produce heat upon being
penetrated by the varying magnetic field, the program causing controlling the electric power supply to the electromagnetic
induction source, based on the temperature detected by the temperature sensor to be performed.

[0024] To overcome the issue described above, another aspect of the present invention provides a system including:
an inhaler device; and a substrate, the substrate including an aerosol source, the inhaler device including: a power
supply configured to supply electric power; an electromagnetic induction source configured to generate a varying magnetic
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field by using the electric power supplied from the power supply; a controller configured to control electric power supply
to the electromagnetic induction source; a holder having an internal space and an opening that allows the internal space
to communicate with outside and configured to hold the substrate inserted into the internal space through the opening;
and a temperature sensor configured to detect a temperature of an operating environment of the inhaler device, in which
the electromagnetic induction source is disposed at a position where the varying magnetic field generated by the elec-
tromagnetic induction source penetrates a susceptor that is disposed in thermal proximity to the aerosol source included
in the substrate held by the holder, the susceptor is configured to produce heat upon being penetrated by the varying
magnetic field, and the controller is configured to control the electric power supply to the electromagnetic induction
source, based on the temperature detected by the temperature sensor.

[0025] The susceptor may be included in the substrate.

Advantageous Effects of Invention

[0026] As described above, the present invention provides a mechanism that enables an inhaler device of induction
heating type to appropriately generate an aerosol.

Brief Description of Drawings
[0027]

[Fig. 1] Fig. 1 is a schematic diagram of an inhaler device according to a configuration example.

[Fig. 2] Fig. 2 is a graph illustrating an example of a time-series change in an actual temperature of a susceptor
heated by induction heating based on a heating profile presented by Table 1.

[Fig. 3] Fig. 3 is a diagram schematically illustrating an example of a physical configuration inside the inhaler device
according to the present embodiment.

[Fig. 4] Fig. 4 is a flowchart illustrating an example of a procedure of a process performed by the inhaler device
according to the present embodiment.

Description of Embodiments

[0028] A preferred embodiment of the present invention will be described in detail below with reference to the accom-
panying drawings. In the specification and the drawings, structural elements having substantially the same functional
configuration are denoted by the same reference numerals, and redundant description thereof will be omitted.

<1. Configuration example of inhaler device>

[0029] Aninhaler device according to the present configuration example heats a substrate including an aerosol source
byinduction heating (IH) to generate an aerosol. The present configuration example will be described below with reference
to Fig. 1.

[0030] Fig. 1is a schematic diagram of the inhaler device according to the configuration example. As illustrated in Fig.
1, an inhaler device 100 according to the present configuration example includes a power supply 111, a sensor 112, a
notifier 113, a memory 114, a communicator 115, a controller 116, a susceptor 161, an electromagnetic induction source
162, and a holder 140. A user performs inhalation while a stick substrate 150 is held by the holder 140. Each structural
element will be sequentially described below.

[0031] The power supply 111 stores electric power. The power supply 111 supplies electric power to each structural
element of the inhaler device 100. The power supply 111 may be, for example, a rechargeable battery such as a lithium
ion secondary battery. The power supply 111 may be charged by being connected to an external power supply through
a Universal Serial Bus (USB) cable or the like. In addition, the power supply 111 may be charged, by using a wireless
power transmission technology, without being connected to a power-transmitting device. Further, the power supply 111
alone may be removed from the inhaler device 100 and replaced with a new power supply 111.

[0032] The sensor 112 detects various items of information regarding the inhaler device 100. The sensor 112 outputs
the detected items of information to the controller 116. In an example, the sensor 112 may be a pressure sensor such
as a condenser microphone, a flow sensor, or a temperature sensor. In response to detecting a numerical value in
accordance with inhalation performed by a user, the sensor 112 outputs information indicating that the user has performed
the inhalation to the controller 116. In another example, the sensor 112 may be an input device that receives information
input by the user, such as a button or a switch. In particular, the sensor 112 may include a button for inputting an
instruction to start/stop generation of an aerosol. The sensor 112 outputs the information input by the user to the controller
116. In another example, the sensor 112 may be a temperature sensor that detects a temperature of the susceptor 161.
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The temperature sensor detects the temperature of the susceptor 161 based on, for example, an electrical resistance
value of the electromagnetic induction source 162. The sensor 112 may detect the temperature of the stick substrate
150 held by the holder 140, based on the temperature of the susceptor 161.

[0033] The notifier 113 notifies the user of information. In an example, the notifier 113 may be a light-emitting device
such as a light-emitting diode (LED). In this case, the notifier 113 emits different patterns of light when the power supply
111 needs to be charged, when the power supply 111 is being charged, when the inhaler device 100 has an anomaly,
and so on. The pattern of light is a concept including a color, turn-on/turn-off timings, and so on. The notifier 113 may
be, along with or instead of the light-emitting device, a display device that displays an image, a sound output device that
outputs sound, or a vibration device that vibrates. In addition, the notifier 113 may notify the user of information indicating
that the user can perform inhalation. The user is notified of the information indicating that the user can perform inhalation,
in response to the temperature of the stick substrate 150 that produces heat by electromagnetic induction reaching a
predetermined temperature.

[0034] The memory 114 stores various items of information for operation of the inhaler device 100. The memory 114
may be a non-volatile storage medium such as a flash memory. An example of the items of information stored in the
memory 114 is items of information related to an operating system (OS) of the inhaler device 100, such as details of
control performed on the various structural elements by the controller 116. Another example of the items of information
stored in the memory 114 is items of information related to inhalation performed by the user, such as the number of
times of inhalation, an inhalation time, and an accumulated inhalation time period.

[0035] The communicator 115 is a communication interface for transmitting and receiving information between the
inhaler device 100 and another device. The communicator 115 performs communication in conformity with any wired
orwireless communication standard. Such a communication standard may be, for example, a wireless local area network
(LAN), awired LAN, Wi-Fi (registered trademark), or Bluetooth (registered trademark). In an example, the communicator
115 transmits the items of information related to inhalation performed by the user to a smartphone to cause the smartphone
to display the information related to inhalation performed by the user. In another example, the communicator 115 receives
information of a new OS from a server to update the information of the OS stored in the memory 114.

[0036] The controller 116 functions as an arithmetic processing unit and a control circuit, and controls the overall
operations of the inhaler device 100 in accordance with various programs. The controller 116 is implemented by an
electronic circuit such as a central processing unit (CPU) or a microprocessor, for example. In addition, the controller
116 may include a read-only memory (ROM) that stores a program to be used, an arithmetic parameter, and the like,
and a random access memory (RAM) that temporarily stores a parameter that changes as appropriate and the like. The
inhaler device 100 performs various processes under the control of the controller 116. Electric power supply from the
power supply 111 to each of the other structural elements, charging of the power supply 111, detection of information
by the sensor 112, notification of information by the notifier 113, storage and reading of information to and from the
memory 114, and transmission and reception of information by the communicator 115 are an example of the processes
controlled by the controller 116. Other processes performed by the inhaler device 100, such as input of information to
each structural element and a process based on information output from each structural element are also controlled by
the controller 116.

[0037] The holder 140 has an internal space 141, and holds the stick substrate 150 in a manner such that the stick
substrate 150 is partially accommodated in the internal space 141. The holder 140 has an opening 142 that allows the
internal space 141 to communicate with outside. The holder 140 holds the stick substrate 150 that is inserted into the
internal space 141 through the opening 142. For example, the holder 140 may be a tubular body having the opening
142 and a bottom 143 that is a bottom surface, and may define the pillar-shaped internal space 141. The holder 140
has, in at least a portion of the tubular body in the height direction, an inside diameter that is smaller than an outside
diameter of the stick substrate 150 to be able to hold the stick substrate 150 by pressing the stick substrate 150 inserted
into the internal space 141 from the outer circumference. The holder 140 also has a function of defining a flow path of
air that passes through the stick substrate 150. For example, the bottom 143 has an air inlet hole that is an inlet of air
into the flow path. On the other hand, the opening 142 serves as an air outlet hole that is an outlet of air from the flow path.
[0038] The stick substrate 150 is a stick-shaped member. The stick substrate 150 includes a substrate 151 and an
inhalation port 152.

[0039] The substrate 151 includes an aerosol source. The aerosol source is heated to be atomized, so that an aerosol
is generated. The aerosol source may be a material derived from tobacco, such as shredded tobacco or a processed
material obtained by forming a tobacco raw material into a granular, sheet-like, or powdery shape. In addition, the aerosol
source may include a material that is not derived from tobacco, such as a material made from a plant other than tobacco
(for example, mint or an herb). In an example, the aerosol source may include a flavor component such as menthol. For
the inhaler device 100 that is a medical inhaler, the aerosol source may include a medicine to be inhaled by a patient.
The aerosol source is not limited to a solid and may be a liquid such as polyhydric alcohol and water. Examples of the
polyhydric alcohol include glycerine and propylene glycol. At least a portion of the substrate 151 is accommodated in
the internal space 141 of the holder 140 when the stick substrate 150 is held by the holder 140.
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[0040] The inhalation port 152 is to be held in a mouth of the user during inhalation. At least a portion of the inhalation
port 152 protrudes from the opening 142 when the stick substrate 150 is held by the holder 140. When a user performs
inhalation while holding, in their mouth, the inhalation port 152 protruding from the opening 142, air flows into the holder
140 through the air inlet hole (not illustrated). The air that has flowed in passes through the internal space 141 of the
holder 140, that is, the substrate 151, and reaches the inside of the mouth of the user together with the aerosol generated
from the substrate 151.

[0041] The stick substrate 150 furtherincludes the susceptor 161. The susceptor 161 produces heat by electromagnetic
induction. The susceptor 161 may be made of a conductive material such as metal. In an example, the susceptor 161
is a piece of metal. The susceptor 161 is disposed in proximity to the aerosol source. In the example illustrated in Fig.
1, the susceptor 161 is included in the substrate 151 of the stick substrate 150.

[0042] The susceptor 161 is disposed in thermal proximity to the aerosol source. The susceptor 161 being in thermal
proximity to the aerosol source means that the susceptor 161 is disposed at a position where heat produced by the
susceptor 161 is transferred to the aerosol source. For example, the susceptor 161 is included in the substrate 151
along with the aerosol source and is surrounded by the aerosol source. This configuration enables the heat produced
by the susceptor 161 to be efficiently used for heating the aerosol source.

[0043] Note that, the susceptor 161 may be untouchable from outside of the stick substrate 150. For example, the
susceptor 161 may be distributed in a central part of the stick substrate 150, but does not have to be distributed near
the outer circumference of the stick substrate 150.

[0044] The electromagnetic induction source 162 causes the susceptor 161 to produce heat by electromagnetic in-
duction. For example, the electromagnetic induction source 162 is a coiled conductive wire wound around the outer
circumference of the holder 140. Upon being supplied with an alternating current from the power supply 111, the elec-
tromagnetic induction source 162 generates a magnetic field. The electromagnetic induction source 162 is disposed at
a position where the internal space 141 of the holder 140 overlaps with the generated magnetic field. Thus, when a
magnetic field is generated while the stick substrate 150 is held by the holder 140, an eddy current is generated in the
susceptor 161 to generate Joule heat. The aerosol source included in the stick substrate 150 is heated by the Joule
heat to be atomized, so that an aerosol is generated. In an example, when the sensor 112 detects a predetermined user
input, electric power may be supplied and an aerosol may be generated. When the temperature of the stick substrate
150 that is heated by induction heating using the susceptor 161 and the electromagnetic induction source 162 reaches
a predetermined temperature, the user can perform inhalation. When the sensor 112 detects a predetermined user input
thereafter, electric power supply may be stopped. In another example, electric power may be supplied and an aerosol
may be generated, while the sensor 112 detects inhalation performed by the user.

[0045] Fig. 1 illustrates an example of the susceptor 161 included in the substrate 151 of the stick substrate 150.
However, the present configuration example is not limited to such an example. For example, the holder 140 may function
as the susceptor 161. In this case, the magnetic field generated by the electromagnetic induction source 162 generates
an eddy current in the holder 140, so that Joule heat is generated. The aerosol source included in the stick substrate
150 is heated by the Joule heat to be atomized, so that an aerosol is generated.

[0046] The combination of the inhaler device 100 and the stick substrate 150 may be regarded as a single system
because an aerosol can be generated by combining the inhaler device 100 and the stick substrate 150.

<2. Induction heating>

[0047] Induction heating will be described in detail below.

[0048] Induction heating is a process of heating a conductive object by causing a varying magnetic field to penetrate
the object. Induction heating involves a magnetic field generator that generates a varying magnetic field, and a to-be-
heated object that is conductive and is to be heated when exposed to the varying magnetic field. An example of the
varying magnetic field is an alternating magnetic field. The electromagnetic induction source 162 illustrated in Fig. 1 is
an example of the magnetic field generator. The susceptor 161 illustrated in Fig. 1 is an example of the to-be-heated object.
[0049] The magnetic field generator and the to-be-heated object are disposed at relative positions such that a varying
magnetic field generated from the magnetic field generator penetrates the to-be-heated object. When a varying magnetic
field is generated from the magnetic field generator in this state, an eddy current is induced in the to-be-heated object.
The eddy current flows through the to-be-heated object, which produces Joule heat according to the electrical resistance
of the to-be-heated object, so that the to-be-heated object is heated. Such heating is also referred to as Joule heating,
ohmic heating, or resistive heating.

[0050] The to-be-heated object may be magnetic. In this case, the to-be-heated object is further heated by magnetic
hysteresis heating. Magnetic hysteresis heating is a process of heating a magnetic object by causing a varying magnetic
field to penetrate the object. When a magnetic field penetrates a magnetic body, magnetic dipoles included in the
magnetic body are aligned along the magnetic field. Thus, when a varying magnetic field penetrates a magnetic body,
the orientation of the magnetic dipoles changes in accordance with the applied varying magnetic field. Such reorientation
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of the magnetic dipoles produces heat in the magnetic body, so that the to-be-heated object is heated.

[0051] Magnetic hysteresis heating typically occurs at a temperature of the Curie point or lower and does not occur
at a temperature higher than the Curie point. The Curie point is the temperature at which a magnetic body loses magnetic
properties thereof. For example, when the temperature of a to-be-heated object that is ferromagnetic at a temperature
of the Curie point or lower exceeds the Curie point, a reversible phase transition from ferromagnetism to paramagnetism
occurs in the magnetism of the to-be-heated object. When the temperature of the to-be-heated object exceeds the Curie
point, magnetic hysteresis heating no longer occurs. Thus, the temperature increase rate slows down.

[0052] The to-be-heated object is desirably made of a conductive material. Further, the to-be-heated object is desirably
made of a ferromagnetic material. This is because the combination of resistive heating and magnetic hysteresis heating
can increase the heating efficiency in the latter case. For example, the to-be-heated object may be made of one or more
materials selected from a material group including aluminum, iron, nickel, cobalt, conductive carbon, copper, and stainless
steel.

[0053] In both resistance heating and magnetic hysteresis heating, heat is produced inside the to-be-heated object
rather than by thermal conduction from an external heat source. This thus can implement a rapid temperature increase
and a uniform heat distribution in the to-be-heated object. This can be implemented by appropriately designing the
material and shape of the to-be-heated object and the magnitude and direction of the varying magnetic field. That is, a
rapid temperature increase and a uniform heat distribution can be implemented in the stick substrate 150 by appropriately
designing the distribution of the susceptor 161 included in the stick substrate 150. This thus can reduce the time for
preheating and improve the quality of a flavor tasted by the user.

[0054] Since induction heating directly heats the susceptor 161 included in the stick substrate 150, the substrate can
be heated more efficiently than when the stick substrate 150 is heated from the outer circumference or the like by an
external heat source. When heating is performed using an external heat source, the temperature of the external heat
source inevitably becomes higher than that of the stick substrate 150. In contrast, when induction heating is performed,
the temperature of the electromagnetic induction source 162 does not become higher than that of the stick substrate
150. Thus, the temperature of the inhaler device 100 can be maintained to be lower than that in the case of using an
external heat source. This is a great advantage in terms of user safety.

[0055] The electromagnetic induction source 162 generates a varying magnetic field by using electric power supplied
from the power supply 111. In an example, the power supply 111 includes a direct current (DC) power supply and a
DCl/alternate current (AC) inverter, and supplies an alternating current to the electromagnetic induction source 162. In
this case, the electromagnetic induction source 162 can generate an alternating magnetic field.

[0056] The electromagnetic induction source 162 is disposed at a position where the varying magnetic field generated
from the electromagnetic induction source 162 penetrates the susceptor 161 disposed in thermal proximity to the aerosol
source included in the stick substrate 150 held by the holder 140. The susceptor 161 produces heat upon being penetrated
by the varying magnetic field. The electromagnetic induction source 162 illustrated in Fig. 1 is a solenoid coil. The
solenoid coil is disposed such that the conductive wire is wound around the outer circumference of the holder 140. When
a current is applied to the solenoid coil, a magnetic field is generated in a central space surrounded by the coil, that is,
the internal space 141 of the holder 140. As illustrated in Fig. 1, the susceptor 161 is surrounded by the coil when the
stick substrate 150 is held by the holder 140. Thus, the varying magnetic field generated from the electromagnetic
induction source 162 penetrates the susceptor 161 and heats the susceptor 161 by induction heating.

<3. Technical features>
(1) Heating profile

[0057] The inhaler device 100 controls electric power supply to the electromagnetic induction source 162 based on a
heating profile. The heating profile is information that defines a time-series change in a target temperature that is a target
value of the temperature. The heating profile includes one or more combinations of an elapsed time from the start of
heating and a target temperature to be reached at the elapsed time. The inhaler device 100 controls electric power
supply to the electromagnetic induction source 162 such that a real temperature (hereinafter, also referred to as an
actual temperature) of the susceptor 161 changes in the same manner as the time-series change in the target temperature
defined in the heating profile. An example of the target to be controlled is a voltage. Consequently, an aerosol is generated
as planned in the heating profile. The heating profile is typically designed to optimize a flavor tasted by a user when the
user inhales the aerosol generated from the stick substrate 150. Thus, by controlling the operation of the electromagnetic
induction source 162 based on the heating profile, the flavor tasted by the user can be optimized.

[0058] A time section from the start to the end of a process of generating an aerosol by using the stick substrate 150,
more specifically, a time section in which the electromagnetic induction source 162 operates based on the heating profile,
is also referred to as a heating session hereinafter. The start of the heating session is a timing at which heating based
on the heating profile is started. The end of the heating session is a timing at which a sufficient amount of aerosol is no
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longer generated. The heating session is constituted by a preheating period which is a first part and a puffable period
which is a latter part. The puffable period is a period in which a sufficient amount of aerosol is expected to be generated.
The preheating period is a period from the start of heating to the start of the puffable period. Heating performed in the
preheating period is also referred to as preheating.

[0059] Table 1 below presents an example of the heating profile.

[Table 1]
[0060]
Table 1. Example of heating profile
Time section Elapsed time from start of heating Target | temperature
Initial temperature rise section 25s 295°C
35s 295°C
Intermediate temperature drop section | 45s 230°C
Temperature re-rise section 180 s 230°C
260 s 260°C
355s 260°C
Heating termination section Thereafter -

[0061] A time-series change in the actual temperature of the susceptor 161 when the controller 116 controls electric
power supply to the electromagnetic induction source 162 in accordance with the heating profile presented by Table 1
will be described with reference to Fig. 2. Fig. 2 is a graph illustrating an example of a time-series change in the actual
temperature of the susceptor 161 heated by induction heating based on the heating profile presented by Table 1. The
horizontal axis of this graph represents time (seconds). The vertical axis of the graph represents the temperature of the
susceptor 161. A line 21 in this graph represents a time-series change in the actual temperature of the susceptor 161.
Points 22 (22A to 22F) in this graph each correspond to a target temperature defined in the heating profile. As illustrated
in Fig. 2, the actual temperature of the susceptor 161 changes in the same manner as the time-series change in the
target temperature defined in the heating profile.

[0062] As presented by Table 1, the heating profile first includes an initial temperature rise section. The initial temper-
ature rise section is a time section included at the beginning of the heating profile, and is a section in which the target
temperature set at the end of the section is higher than an initial temperature. The initial temperature is a temperature
expected as the temperature of the susceptor 161 before heating is started. An example of the initial temperature is any
temperature such as 0°C. Another example of the initial temperature is a temperature corresponding to an ambient
temperature. As illustrated in Fig. 2, according to the target temperature set in the initial temperature rise section, the
actual temperature of the susceptor 161 reaches 295°C after 25 seconds from the start of heating, and is maintained at
295°C until after 35 seconds from the start of heating. Accordingly, the temperature of the stick substrate 150 is expected
to reach a temperature at which a sufficient amount of aerosol is to be generated. Since the actual temperature quickly
rises to 295°C immediately after the start of heating, preheating can be finished early and the puffable period can be
started early. Fig. 2 illustrates an example in which the initial temperature rise section coincides with the preheating
period. However, the initial temperature rise section and the preheating period may differ from each other.

[0063] As presented by Table 1, the heating profile next includes an intermediate temperature drop section. The
intermediate temperature drop section is a time section after the initial temperature rise section, and is a time section
in which the target temperature set at the end of the time section is lower than the target temperature set at the end of
the initial temperature rise section. As illustrated in Fig. 2, according to the target temperature set in the intermediate
temperature drop section, the actual temperature of the susceptor 161 drops from 295°C to 230°C from 35 seconds to
45 seconds after the start of heating. In this section, electric power supply to the electromagnetic induction source 162
may be stopped. Even in such a case, a sufficient amount of aerosol is generated by residual heat of the susceptor 161
and the stick substrate 150. If the susceptor 161 is maintained at a high temperature, the aerosol source included in the
stick substrate 150 is rapidly consumed. This may cause inconvenience that a flavor tasted by the user becomes too
strong. However, by providing the intermediate temperature drop section in midstream, such inconvenience can be
avoided and the quality of the user’s puff experience can be improved.

[0064] As presented by Table 1, the heating profile next includes a temperature re-rise section. The temperature re-
rise section is a time section after the intermediate temperature drop section, and is a time section in which the target
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temperature set at the end of the time section is higher than the target temperature set at the end of the intermediate
temperature drop section. As illustrated in Fig. 2, according to the target temperature set in the temperature re-rise
section, the actual temperature of the susceptor 161 increases stepwise from 230°C to 260°C from 45 seconds to 355
seconds after the start of heating. If the temperature of the susceptor 161 is continuously decreased, the temperature
of the stick substrate 150 also decreases. Thus, the amount of generated aerosol decreases, and the flavor tasted by
the user may deteriorate. However, by causing the actual temperature to re-rise after dropping, deterioration of the flavor
tasted by the user can be prevented even in the latter part of the heating session.

[0065] Aspresented by Table 1,the heating profile lastly includes a heating termination section. The heating termination
section is a time section after the temperature re-rise section, and is a time section in which heating is not performed.
No target temperature may be set. As illustrated in Fig. 2, the actual temperature of the susceptor 161 drops after 355
seconds from the start of heating. Electric power supply to the electromagnetic induction source 162 may be terminated
after 355 seconds from the start of heating. Even in such a case, a sufficient amount of aerosol is generated for a while
by residual heat of the susceptor 161 and the stick substrate 150. In the example illustrated in Fig. 2, the puffable period,
that is, the heating session ends after 365 seconds from the start of heating.

[0066] The user may be notified of the start timing and the end timing of the puffable period. The user may also be
notified of a timing that is before the end of the puffable period by a predetermined time (for example, the end timing of
the temperature re-rise section). In this case, the user can perform a puff in the puffable period with reference to the
notification.

(2) Control of electric power supply based on disturbance factor

[0067] As described above, the controller 116 controls electric power supply to the electromagnetic induction source
162, based on the heating profile. At this time, the controller 116 controls electric power supply to the electromagnetic
induction source 162 such that an actual amount of electric power supplied to the electromagnetic induction source 162
changes in the same manner as a time-series change in an amount of electric power to be supplied to the electromagnetic
induction source 162, which is determined in advance in accordance with the time-series change in the target temperature
defined in the heating profile. Thus, an aerosol can be appropriately generated as planned in the heating profile, and a
flavor tasted by the user can be optimized.

[0068] The time-series change in the amount of electric power supplied to the electromagnetic induction source 162,
which is determined in advance in accordance with the heating profile, is hereinafter also referred to as an electric power
supply profile. The electric power supply profile includes one or more combinations of an elapsed time from the start of
heating and an amount of electric power at the elapsed time. Typically, the amount of heat produced by the susceptor
161 increases as the amount of electric power supplied increases, and the amount of heat produced by the susceptor
161 decreases as the amount of electric power supplied decreases. The electric power supply profile is determined in
advance according to the heating profile in the standard environment such that the actual temperature of the susceptor
161 changes in the same manner as the time-series change in the target temperature defined in the heating profile. The
electric power supply profile is stored in the memory 114 in advance in association with the heating profile, for example.
[0069] The standard environment is a standard operating environment of the inhaler device 100. The operating envi-
ronment of the inhaler device 100 is a concept that includes a surrounding environment of the inhaler device 100 such
as temperature, humidity, and pressure, a state of the inhaler device 100 such as an operation history of the inhaler
device 100, and a state of the stick substrate 150 subjected to induction heating. The standard environment is defined
by a set of parameters including a plurality of parameters that indicate the operating environment of the inhaler device
100 and each have a tolerance. The plurality of parameters are the temperature, the humidity, the pressure, the state
of the inhaler device 100, the state of the stick substrate 150 subjected to induction heating, and the like.

[0070] In the standard environment, by controlling electric power supply to the electromagnetic induction source 162
in accordance with the electric power supply profile, the actual temperature of the susceptor 161 can be changed in the
same manner as the time-series change in the target temperature defined in the heating profile. However, the operating
environment of the inhaler device 100 may deviate from the standard environment because of the presence of a distur-
bance factor. When electric power supply to the electromagnetic induction source 162 is controlled in accordance with
the electric power supply profile in the operating environment that deviates from the standard environment, the change
in the actual temperature of the susceptor 161 deviates from the time-series change in the target temperature defined
in the heating profile. This consequently makes it difficult to appropriately generate an aerosol.

[0071] Accordingly, the inhaler device 100 according to the present embodiment controls electric power supply to the
electromagnetic induction source 162 in accordance with a disturbance factor. Specifically, the inhaler device 100 adjusts
the electric power supply profile in accordance with the disturbance factor, and controls electric power supply to the
electromagnetic induction source 162 in accordance with the adjusted electric power supply profile. With such a config-
uration, appropriate generation of an aerosol can be implemented even when a disturbance factor is present.

[0072] Controlling the electric power supply to the electromagnetic induction source 162 in accordance with the dis-
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turbance factor includes adjusting an amount of electric power to be supplied to the electromagnetic induction source
162. With such a configuration, an amount of heat produced by the susceptor 161 can be adjusted in accordance with
the disturbance factor. Controlling the electric power supply to the electromagnetic induction source 162 in accordance
with the disturbance factor may further include stopping the electric power supply to the electromagnetic induction source
162. With such a configuration, overheating caused by the disturbance factor can be prevented and the user safety can
be ensured.

[0073] The disturbance factor and adjustment of the electric power supply profile in accordance with the disturbance
factor will be described below.

- Temperature of operating environment

[0074] An example of the disturbance factor is a temperature of the operating environment of the inhaler device 100.
An example of the temperature of the operating environment of the inhaler device 100 is an ambient temperature. Another
example of the temperature of the operating environment of the inhaler device 100 is a temperature inside the inhaler
device 100. The inhaler device 100 includes, as the sensor 112, a temperature sensor that detects the temperature of
the operating environment of the inhaler device 100. An example of the temperature sensor may be a thermistor. The
controller 116 controls electric power supply to the electromagnetic induction source 162, based on the temperature
detected by the temperature sensor. In an example, when the temperature detected by the temperature sensor is higher
than the temperature of the standard environment, the controller 116 reduces the amount of electric power to be supplied
to the electromagnetic induction source 162. On the other hand, when the temperature detected by the temperature
sensor is lower than the temperature of the standard environment, the controller 116 increases the amount of electric
power to be supplied to the electromagnetic induction source 162.

[0075] Specifically, the controller 116 adjusts the electric power supply profile, based on the temperature detected by
the temperature sensor, and controls electric power supply to the electromagnetic induction source 162 in accordance
with the adjusted electric power supply profile. In an example, when the temperature detected by the temperature sensor
is higher than the temperature of the standard environment, the actual temperature of the susceptor 161 is predicted to
be higher than the target temperature. Accordingly, the controller 116 adjusts the amount of electric power supplied
corresponding to the target temperature to decrease from the amount before the adjustment. On the other hand, when
the temperature detected by the temperature sensor is lower than the temperature of the standard environment, the
actual temperature of the susceptor 161 is predicted to be lower than the target temperature. Accordingly, the controller
116 adjusts the amount of electric power supplied corresponding to the target temperature to increase from the amount
before the adjustment.

[0076] With such a configuration, the deviation of the actual temperature of the susceptor 161 from the target temper-
ature due to the deviation between the temperature of the standard environment and the temperature of the operating
environment of the inhaler device 100 can be reduced. Consequently, appropriate generation of an aerosol can be
implemented.

[0077] Anarrangement example of the temperature sensor will be described with reference to Fig. 3. Fig. 3 is a diagram
schematically illustrating an example of a physical configuration inside the inhaler device 100 according to the present
embodiment. In the example illustrated in Fig. 3, the power supply 111 is a battery, the controller 116 is a circuit substrate,
the electromagnetic induction source 162 is a solenoid coil, and the holder 140 is a cylindrical chamber. An airflow path
170 is coupled to the holder 140. The outermost shell of the inhaler device 100 is a housing 101, which has the opening
142 of the holder 140 and an air intake hole 171 of the airflow path 170. Air is taken in and ejected through the opening
142 and the air intake hole 171. The airflow path 170 has a function of supplying air taken in through the air intake hole
171 to the internal space 141 of the holder 140 through a hole (not illustrated) provided at the bottom 143 of the holder
140. When the user performs inhalation while holding, in their mouth, the inhalation port 152 of the stick substrate 150
held by the holder 140, the air supplied from the airflow path 170 to the internal space 141 reaches the inside of the
mouth of the user together with the aerosol generated from the stick substrate 150.

[0078] As illustrated in Fig. 3, the inhaler device 100 includes a plurality of temperature sensors 118 (118A to 118D).
The inhaler device 100 includes the plurality of temperature sensors 118 and thus can accurately grasp the temperature
of the operating environment.

[0079] The temperature sensor 118A is disposed in proximity to the power supply 111. The temperature sensor 118B
is disposed in proximity to the controller 116. The temperature sensor 118C is disposed in proximity to the holder 140.
As described above, the plurality of temperature sensors 118 are disposed at different positions in the inhaler device
100. This makes it possible to evaluate the temperature of the operating environment of the inhaler device 100 from
various viewpoints.

[0080] The temperature sensor 118D is disposed in proximity to the airflow path 170. The airflow path 170 is an
example of a portion in which the temperature changes in response to inhalation performed by a user. When the stick
substrate 150 is heated by induction heating, heat of the stick substrate 150 leaks to the airflow path 170 and increases
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the temperature of the airflow path 170. When a puff is performed in this state, air is taken into the airflow path 170
through the air intake hole 171 and cools the airflow path 170. The controller 116 may detect a puff, based on a decrease
in the temperature of the airflow path 170 detected by the temperature sensor 118D. As described above, the temperature
sensor 118 is disposed in proximity to a portion in which the temperature changes in response to a puff performed by
the user, and thus can detect the puff.

[0081] Note that the plurality of temperature sensors 118 may include at least two or more of a temperature sensor
disposed in proximity to the power supply 111, the controller 116, or the holder 140, and a temperature sensor disposed
at a position where the temperature changes in response to inhalation performed by the user. That is, the arrangement
of the temperature sensors 118 illustrated in Fig. 3 is merely an example, and the temperature sensors 118 may be
disposed at other positions.

- Operation history

[0082] Another example of the disturbance factor is an operation history of the inhaler device 100. The controller 116
controls electric power supply to the electromagnetic induction source 162, based on the operation history of the inhaler
device 100. In an example, the controller 116 reduces the amount of electric power to be supplied to the electromagnetic
induction source 162 when the actual temperature of the susceptor 161 is predicted to be higher than the expected
temperature from the deviation between the actual operation history of the inhaler device 100 and the operation history
in the standard environment. On the other hand, the controller 116 increases the amount of electric power to be supplied
to the electromagnetic induction source 162 when the actual temperature of the susceptor 161 is predicted to be lower
than the expected temperature from the deviation between the actual operation history of the inhaler device 100 and
the operation history in the standard environment.

[0083] Specifically, the controller 116 adjusts the electric power supply profile, based on the operation history of the
inhaler device 100, and controls electric power supply to the electromagnetic induction source 162 in accordance with
the adjusted electric power supply profile. In an example, the controller 116 adjusts the amount of electric power corre-
sponding to the target temperature to be smaller than the amount before the adjustment when the actual temperature
of the susceptor 161 is predicted to be higher than the target temperature from the deviation between the actual operation
history of the inhaler device 100 and the operation history in the standard environment. On the other hand, the controller
116 adjusts the amount of electric power corresponding to the target temperature to be larger than the amount before
the adjustment when the actual temperature of the susceptor 161 is predicted to be lower than the target temperature
from the deviation between the actual operation history of the inhaler device 100 and the operation history in the standard
environment.

[0084] With such a configuration, the deviation of the actual temperature of the susceptor 161 from the target temper-
ature due to the operation history of the inhaler device 100 can be reduced. Consequently, appropriate generation of
an aerosol can be implemented.

[0085] The operation history of the inhaler device 100 may be stored in the memory 114. The controller 116 updates
the operation history stored in the memory 114 each time induction heating based on the heating profile is performed
on the stick substrate 150.

[0086] An example of the operation history of the inhaler device 100 is the number of times of electric power supply
to the electromagnetic induction source 162. The number of times of electric power supply to the electromagnetic
induction source 162 is the number of times induction heating based on the heating profile is performed. The controller
116 controls electric power supply to the electromagnetic induction source 162, based on the number of times of electric
power supply to the electromagnetic induction source 162. Specifically, the controller 116 adjusts the electric power
supply profile, based on the number of times of electric power supply to the electromagnetic induction source 162, and
controls electric power supply to the electromagnetic induction source 162 in accordance with the adjusted electric power
supply profile. It is considered that as the number of times of electric power supply to the electromagnetic induction
source 162 increases, the electromagnetic induction source 162 deteriorates and thus the actual temperature of the
susceptor 161 decreases for the same amount of supplied electric power. That is, when the actual number of times of
electric power supply is less than the number of times of electric power supply in the standard environment, the actual
temperature of the susceptor 161 is predicted to be higher than the target temperature. In this case, the controller 116
adjusts the amount of electric power supplied corresponding to the target temperature to be smaller than the amount
before the adjustment. On the other hand, when the actual number of times of electric power supply is greater than the
number of times of electric power supply in the standard environment, the actual temperature of the susceptor 161 is
predicted to be lower than the target temperature. In this case, the controller 116 adjusts the amount of electric power
supplied corresponding to the target temperature to be larger than the amount before the adjustment. With such a
configuration, the deviation of the actual temperature of the susceptor 161 from the target temperature due to the number
of times of electric power supply to the electromagnetic induction source 162 can be reduced. Consequently, appropriate
generation of an aerosol can be implemented.
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[0087] Another example of the operation history of the inhaler device 100 is an interval of electric power supply to the
electromagnetic induction source 162. The interval of electric power supply to the electromagnetic induction source 162
is a time length from when previous induction heating based on the heating profile is performed to when current induction
based on the heating profile heating is performed. The controller 116 controls electric power supply to the electromagnetic
induction source 162, based on the interval of electric power supply to the electromagnetic induction source 162. Spe-
cifically, the controller 116 adjusts the electric power supply profile, based on the interval of electric power supply to the
electromagnetic induction source 162, and controls electric power supply to the electromagnetic induction source 162
in accordance with the adjusted electric power supply profile. It is considered that as the interval of electric power supply
to the electromagnetic induction source 162 becomes shorter, more heat from the previous induction heating is left and
thus the actual temperature of the susceptor 161 increases for the same amount of supplied electric power. That is,
when the actual interval of electric power supply is shorter than the interval of electric power supply in the standard
environment, the actual temperature of the susceptor 161 is predicted to be higher than the target temperature. In this
case, the controller 116 adjusts the amount of electric power supplied corresponding to the target temperature to be
smaller than the amount before the adjustment. On the other hand, when the interval of electric power supply is longer
than the interval of electric power supply in the standard environment, the actual temperature of the susceptor 161 is
predicted to be lower than the target temperature. In this case, the controller 116 adjusts the amount of electric power
supplied corresponding to the target temperature to be larger than the amount before the adjustment. With such a
configuration, the deviation of the actual temperature of the susceptor 161 from the target temperature due to the interval
of electric power supply to the electromagnetic induction source 162 can be reduced. Consequently, appropriate gen-
eration of an aerosol can be implemented.

- Type of substrate

[0088] An example of the disturbance factor is the type of the stick substrate 150. Depending on the type of the stick
substrate 150, the material, shape, content, and distribution of the susceptor 161 and the type of the aerosol source
may change. Accordingly, the controller 116 controls electric power supply to the electromagnetic induction source 162,
based on the type of the stick substrate 150 held by the holder 140. In an example, the actual temperature of the susceptor
161 is sometimes predicted to be higher than the expected temperature from a difference between the type of the stick
substrate 150 held by the holder 140 and the type of the stick substrate 150 in the standard environment. In this case,
the controller 116 reduces the amount of electric powerto be supplied to the electromagnetic induction source 162. On
the other hand, the actual temperature of the susceptor 161 is sometimes predicted to be lower than the expected
temperature from a difference between the type of the stick substrate 150 held by the holder 140 and the type of the
stick substrate 150 in the standard environment. In this case, the controller 116 increases the amount of electric power
to be supplied to the electromagnetic induction source 162.

[0089] Specifically, the controller 116 adjusts the electric power supply profile, based on the type of the stick substrate
150 held by the holder 140, and controls electric power supply to the electromagnetic induction source 162 in accordance
with the adjusted electric power supply profile. In an example, the actual temperature of the susceptor 161 is sometimes
predicted to be higher than the target temperature from a difference between the type of the stick substrate 150 held by
the holder 140 and the type of the stick substrate 150 in the standard environment. In this case, the controller 116 adjusts
the amount of electric power supplied corresponding to the target temperature to be smaller than the amount before the
adjustment. On the other hand, the actual temperature of the susceptor 161 is sometimes predicted to be lower than
the target temperature from a difference between the type of the stick substrate 150 held by the holder 140 and the type
of the stick substrate 150 in the standard environment. In this case, the controller 116 adjusts the amount of electric
power supplied corresponding to the target temperature to be larger than the amount before the adjustment.

[0090] With such a configuration, the deviation of the actual temperature of the susceptor 161 from the target temper-
ature due to the type of the stick substrate 150 held by the holder 140 can be reduced. Consequently, appropriate
generation of an aerosol can be implemented.

[0091] The type of the stick substrate 150 held by the holder 140 is identifiable by various methods. In an example,
identification information such as a two-dimensional code indicating the type of the stick substrate 150 may be given to
the stick substrate 150. In this case, the type of the stick substrate 150 can be identified by performing image recognition
or the like on the identification information given to the stick substrate 150 held by the holder 140. In another example,
different types of the stick substrate 150 may include different types of the susceptor 161. The electrical resistance value
of a closed circuit including the power supply 111 and the electromagnetic induction source 162 when electric power is
supplied to the electromagnetic induction source 162 may vary depending on the type of the susceptor 161 included in
the stick substrate 150 held by the holder 140. In this case, the type of the stick substrate 150 can be identified based
on the electrical resistance value of the closed circuit including the power supply 111 and the electromagnetic induction
source 162.
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- Supplementary description

[0092] The controller 116 may change the heating profile to be used. The memory 114 may store a plurality of heating
profiles and a plurality of electric power supply profiles corresponding the respective heating profiles. Upon changing
the heating profile, the controller 116 adjusts the electric power supply profile corresponding to the heating profile after
the change, based on the disturbance factor, and controls electric power supply to the electromagnetic induction source
162 in accordance with the adjusted electric power supply profile. The amount by which the electric power supply profile
is adjusted may be different for each heating profile to be used. That is, the amount by which the electric power supply
profile is adjusted based on the temperature detected by the temperature sensor 118, the operation history of the inhaler
device 100, and/or the type of the stick substrate 150 held by the holder 140 may be different for each heating profile
to be used. This is because the target temperatures are different for differentheating profiles, and the amount of adjustment
to be performed accordingly may differ. With such a configuration, appropriate generation of an aerosol can be imple-
mented even when the heating profile is changed.

(3) Procedure of Process

[0093] Fig. 4 is a flowchart illustrating an example of a procedure of a process performed by the inhaler device 100
according to the present embodiment.

[0094] Asiillustrated in Fig. 4, first, the sensor 112 receives a user operation for a heating start instruction (step S102).
An example of the operation for instructing the start of heating is pressing of a button of the inhaler device 100.

[0095] Then, the controller 116 acquires information indicating a disturbance factor (step S104). In an example, the
controller 116 acquires the temperature of the operating environment of the inhaler device 100 detected by the temper-
ature sensor 118. In another example, the controller 116 acquires the number of times of electric power supply to the
electromagnetic induction source 162 and/or the interval of electric power supply to the electromagnetic induction source
162, which is the operation history of the inhaler device 100 stored in the memory 114. In another example, the controller
116 acquires the identification result of the type of the stick substrate 150 held by the holder 140.

[0096] Then, based on the disturbance factor, the controller 116 adjusts the electric power supply profile that is de-
termined in advance in accordance with the heating profile (step S106). For example, the controller 116 adjusts the
amount of electric power defined in the electric power supply profile, based on the temperature detected by the temper-
ature sensor 118, the operation history of the inhaler device 100, and/or the type of the stick substrate 150 held by the
holder 140.

[0097] Then, the controller 116 controls electric power supply to the electromagnetic induction source 162, based on
the adjusted electric power supply profile (step S108). Specifically, the controller 116 controls electric power supply to
the electromagnetic induction source 162 such that the actual amount of electric power supplied to the electromagnetic
induction source 162 changes in the same manner as the time-series change in the amount of electric power to be
supplied to the electromagnetic induction source 162 defined in the adjusted electric power supply profile.

<4. Supplementary description>

[0098] While the preferred embodiment of the present invention has been described in detail above with reference to
the accompanying drawings, the present invention is not limited to such examples. Obviously, a person with an ordinary
knowledge in the technical field to which the present invention pertains can conceive various modifications and corrections
within the scope of the technical spirit described in the claims. It should be understood that these modifications and
corrections naturally pertain to the technical scope of the present invention.

[0099] Forexample, in the embodiment described above, an example has been described in which the inhaler device
100 includes a single electromagnetic induction source 162. However, the present invention is not limited to such an
example. The inhaler device 100 may include a plurality of electromagnetic induction sources 162. For example, the
inhaler device 100 may include a first electromagnetic induction source 162 wound around the outer circumference of
the holder 140 adjacent to the opening 142, and a second electromagnetic induction source 162 wound around the outer
circumference of the holder 140 adjacent to the bottom 143. In this case, the controller 116 may control electric power
supply to each of the plurality of electromagnetic induction sources 162, based on different heating profiles for the
respective electromagnetic induction source 162. That is, the controller 116 may control electric power supply to each
of the plurality of electromagnetic induction sources 162 in accordance with a corresponding one of the different electric
power supply profiles for the respective electromagnetic induction sources 162. With such a configuration, the operation
can be optimized for each of the electromagnetic induction sources 162 and appropriate generation of an aerosol can
be implemented. It is conceivable that the operation history differs for each of the electromagnetic induction sources
162. That is, the number of times of electric power supply or the interval of electric power supply may be different for
each of the electromagnetic induction sources 162. Thus, the controller 116 may adjust the electric power supply profile
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for use in controlling each of the plurality of electromagnetic induction sources 162, based on the operation history of
the electromagnetic induction source 162. The amount by which the electric power supply profile is adjusted based on
the operation history may be different for each of the electromagnetic induction sources 162. With such a configuration,
appropriate generation of an aerosol can be implemented even when the operation history is different for each of the
electromagnetic induction sources 162.

[0100] For example, in the embodiment described above, an example has been described in which the substrate 151
includes the susceptor 161. However, the present invention is not limited to such an example. That is, the susceptor
161 may be disposed at any position where the susceptor 161 is in thermal proximity to the aerosol source. In an example,
the susceptor 161 may have a blade-like shape, and may be disposed so that the susceptor 161 protrudes from the
bottom 143 of the holder 140 toward the internal space 141. When the stick substrate 150 is inserted into the holder
140, the susceptor 161 having the blade-like shape may be inserted so as to pierce the substrate 151 from the end
portion of the stick substrate 150 in the insertion direction. In another example, the susceptor 161 may be disposed on
an inner wall of the holder 140 that forms the internal space 141.

[0101] The series of steps performed by the individual devices described in this specification may be implemented by
using any of software, hardware, and a combination of software and hardware. Programs constituting software are, for
example, stored in advance in recording media (non-transitory media) provided inside or outside the individual devices.
Each program is, for example, at the time of being executed by a computer that controls each of the devices described
in this specification, loaded into a RAM and executed by a processor such as a CPU. The recording media are, for
example, a magnetic disk, an optical disc, a magneto-optical disk, a flash memory, and the like. The computer programs
may be distributed, for example, via a network without using recording media.

[0102] The steps described using a flowchart and a sequence diagram in this specification need not necessarily be
executed in the order illustrated. Some of the process steps may be executed in parallel. An additional process step
may be adopted, or one or some of the process steps may be omitted.

[0103] Configurations below also pertain to the technical scope of the present invention.

(1) An inhaler device including:

a power supply configured to supply electric power;

an electromagnetic induction source configured to generate a varying magnetic field by using the electric power
supplied from the power supply;

a controller configured to control electric power supply to the electromagnetic induction source;

a holder having an internal space and an opening that allows the internal space to communicate with outside
and configured to hold a substrate inserted into the internal space through the opening, the substrate including
an aerosol source; and

a temperature sensor configured to detect a temperature of an operating environment of the inhaler device, in
which

the electromagnetic induction source is disposed at a position where the varying magnetic field generated by
the electromagnetic induction source penetrates a susceptor that is disposed in thermal proximity to the aerosol
source included in the substrate held by the holder,

the susceptor is configured to produce heat upon being penetrated by the varying magnetic field, and

the controller is configured to control the electric power supply to the electromagnetic induction source, based
on the temperature detected by the temperature sensor.

(2) The inhaler device according to (1), in which

the controller is configured to control the electric power supply to the electromagnetic induction source, based on
an operation history of the inhaler device.

(3) The inhaler device according to (2), in which

the controller is configured to control the electric power supply to the electromagnetic induction source, based on
a number of times of electric power supply to the electromagnetic induction source.

(4) The inhaler device according to (2) or (3), in which

the controller is configured to control the electric power supply to the electromagnetic induction source, based on
an interval of electric power supply to the electromagnetic induction source.

(5) The inhaler device according to any one of (1) to (4), in which

the controller is configured to control the electric power supply to the electromagnetic induction source, based on
a type of the substrate held by the holder.

(6) The inhaler device according to any one of (1) to (5), in which

the controller is configured to control, based on a heating profile, the electric power supply to the electromagnetic
induction source, the heating profile being information that defines a time-series change in a target temperature that
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is a target value of a temperature of the susceptor.

(7) The inhaler device according to (6), in which

the controller is configured to adjust, based on the temperature detected by the temperature sensor, a time-series
change, in an amount of electric power to be supplied to the electromagnetic induction source, determined in advance
in accordance with the time-series change in the target temperature defined in the heating profile, and control the
electric power supply to the electromagnetic induction source in accordance with the adjusted time-series change
in the amount of electric power to be supplied to the electromagnetic induction source.

(8) The inhaler device according to (6) or (7), in which

the controller is configured to adjust, based on an operation history of the inhaler device, a time-series change, in
an amount of electric power to be supplied to the electromagnetic induction source, determined in advance in
accordance with the time-series change in the target temperature defined in the heating profile, and control the
electric power supply to the electromagnetic induction source in accordance with the adjusted time-series change
in the amount of electric power to be supplied to the electromagnetic induction source.

(9) The inhaler device according to (8), in which

the controller is configured to adjust, based on a number of times of electric power supply to the electromagnetic
induction source, the time-series change, in the amount of electric power to be supplied to the electromagnetic
induction source, determined in advance in accordance with the time-series change in the target temperature defined
in the heating profile, and control the electric power supply to the electromagnetic induction source in accordance
with the adjusted time-series change in the amount of electric power to be supplied to the electromagnetic induction
source.

(10) The inhaler device according to (8) or (9), in which

the controller is configured to adjust, based on an interval of electric power supply to the electromagnetic induction
source, the time-series change, in the amount of electric power to be supplied to the electromagnetic induction
source, determined in advance in accordance with the time-series change in the target temperature defined in the
heating profile, and control the electric power supply to the electromagnetic induction source in accordance with the
adjusted time-series change in the amount of electric power to be supplied to the electromagnetic induction source.
(11) The inhaler device according to any one of (6) to (10), in which

the controller is configured to adjust, based on a type of the substrate, a time-series change, in an amount of electric
power to be supplied to the electromagnetic induction source, determined in advance in accordance with the time-
series change in the target temperature defined in the heating profile, and control the electric power supply to the
electromagnetic induction source in accordance with the adjusted time-series change in the amount of electric power
to be supplied to the electromagnetic induction source.

(12) The inhaler device according to any one of (7) to (11), in which

the controller is configured to change the heating profile to be used, and

an amount by which the time-series change, in the amount of electric power to be supplied to the electromagnetic
induction source, determined in advance in accordance with the time-series change in the target temperature
defined in the heating profile, is adjusted is different for each heating profile to be used.

(13) The inhaler device according to any one of (6) to (12), in which

the inhaler device comprises a plurality of the electromagnetic induction sources, and
the controller is configured to control electric power supply to each of the plurality of electromagnetic induction
sources, based on the heating profile that is different for each of the electromagnetic induction sources.

(14) The inhaler device according to any one of (1) to (13), in which

controlling the electric power supply to the electromagnetic induction source includes stopping the electric power
supply to the electromagnetic induction source.

(15) The inhaler device according to any one of (1) to (14), in which

the inhaler device comprises a plurality of the temperature sensors.

(16) The inhaler device according to (15), in which

the plurality of temperature sensors include at least two or more of the temperature sensor disposed in proximity to
the power supply, the controller, or the holder, and the temperature sensor disposed in proximity to a region in which
a temperature changes in response to inhalation performed by a user.

(17) A program to be executed by a computer that controls an inhaler device,

the inhaler device including:
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a power supply configured to supply electric power;

an electromagnetic induction source configured to generate a varying magnetic field by using the electric
power supplied from the power supply;

a controller configured to control electric power supply to the electromagnetic induction source;

aholder having an internal space and an opening that allows the internal space to communicate with outside
and configured to hold a substrate inserted into the internal space through the opening, the substrate
including an aerosol source; and

a temperature sensor configured to detect a temperature of an operating environment of the inhaler device,
the electromagnetic induction source being disposed at a position where the varying magnetic field gener-
ated by the electromagnetic induction source penetrates a susceptor that is disposed in thermal proximity
to the aerosol source included in the substrate held by the holder,

the susceptor being configured to produce heat upon being penetrated by the varying magnetic field,

the program causing

controlling the electric power supply to the electromagnetic induction source, based on the temperature detected
by the temperature sensor

to be performed.

(18) A system including: an inhaler device; and a substrate,

the substrate including an aerosol source,
the inhaler device including:

a power supply configured to supply electric power;

an electromagnetic induction source configured to generate a varying magnetic field by using the electric
power supplied from the power supply;

a controller configured to control electric power supply to the electromagnetic induction source;

aholder having an internal space and an opening that allows the internal space to communicate with outside
and configured to hold the substrate inserted into the internal space through the opening; and

a temperature sensor configured to detect a temperature of an operating environment of the inhaler device,
in which

the electromagnetic induction source is disposed at a position where the varying magnetic field generated
by the electromagnetic induction source penetrates a susceptor that is disposed in thermal proximity to the
aerosol source included in the substrate held by the holder,

the susceptor is configured to produce heat upon being penetrated by the varying magnetic field, and

the controller is configured to control the electric power supply to the electromagnetic induction source,
based on the temperature detected by the temperature sensor.

(19) The system according to (18), in which
the susceptor is included in the substrate.

Reference Signs List
[0104]

100 inhaler device

101 housing

111 power supply

112  sensor

113  notifier

114  memory

115  communicator

116  controller

118 temperature sensor

140 holder

141  internal space
142  opening

143  bottom
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150 stick substrate

151  substrate

152  inhalation port

161  susceptor

162  electromagnetic induction source
170  airflow path

171  air intake hole

Claims

1. Aninhaler device comprising:

a power supply configured to supply electric power;

an electromagnetic induction source configured to generate a varying magnetic field by using the electric power
supplied from the power supply;

a controller configured to control electric power supply to the electromagnetic induction source;

a holder having an internal space and an opening that allows the internal space to communicate with outside
and configured to hold a substrate inserted into the internal space through the opening, the substrate including
an aerosol source; and

a temperature sensor configured to detect a temperature of an operating environment of the inhaler device,
wherein

the electromagnetic induction source is disposed at a position where the varying magnetic field generated by
the electromagnetic induction source penetrates a susceptor that is disposed in thermal proximity to the aerosol
source included in the substrate held by the holder,

the susceptor is configured to produce heat upon being penetrated by the varying magnetic field, and

the controller is configured to control the electric power supply to the electromagnetic induction source, based
on the temperature detected by the temperature sensor.

The inhaler device according to claim 1, wherein
the controller is configured to control the electric power supply to the electromagnetic induction source, based on
an operation history of the inhaler device.

The inhaler device according to claim 2, wherein
the controller is configured to control the electric power supply to the electromagnetic induction source, based on
a number of times of electric power supply to the electromagnetic induction source.

The inhaler device according to claim 2 or 3, wherein
the controller is configured to control the electric power supply to the electromagnetic induction source, based on
an interval of electric power supply to the electromagnetic induction source.

The inhaler device according to any one of claims 1 to 4, wherein
the controller is configured to control the electric power supply to the electromagnetic induction source, based on
a type of the substrate held by the holder.

The inhaler device according to any one of claims 1 to 5, wherein

the controller is configured to control, based on a heating profile, the electric power supply to the electromagnetic
induction source, the heating profile being information that defines a time-series change in a target temperature that
is a target value of a temperature of the susceptor.

The inhaler device according to claim 6, wherein

the controller is configured to adjust, based on the temperature detected by the temperature sensor, a time-series
change, in an amount of electric power to be supplied to the electromagnetic induction source, determined in advance
in accordance with the time-series change in the target temperature defined in the heating profile, and control the
electric power supply to the electromagnetic induction source in accordance with the adjusted time-series change
in the amount of electric power to be supplied to the electromagnetic induction source.

The inhaler device according to claim 6 or 7, wherein
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the controller is configured to adjust, based on an operation history of the inhaler device, a time-series change, in
an amount of electric power to be supplied to the electromagnetic induction source, determined in advance in
accordance with the time-series change in the target temperature defined in the heating profile, and control the
electric power supply to the electromagnetic induction source in accordance with the adjusted time-series change
in the amount of electric power to be supplied to the electromagnetic induction source.

The inhaler device according to claim 8, wherein

the controller is configured to adjust, based on a number of times of electric power supply to the electromagnetic
induction source, the time-series change, in the amount of electric power to be supplied to the electromagnetic
induction source, determined in advance in accordance with the time-series change in the target temperature defined
in the heating profile, and control the electric power supply to the electromagnetic induction source in accordance
with the adjusted time-series change in the amount of electric power to be supplied to the electromagnetic induction
source.

The inhaler device according to claim 8 or 9, wherein

the controller is configured to adjust, based on an interval of electric power supply to the electromagnetic induction
source, the time-series change, in the amount of electric power to be supplied to the electromagnetic induction
source, determined in advance in accordance with the time-series change in the target temperature defined in the
heating profile, and control the electric power supply to the electromagnetic induction source in accordance with the
adjusted time-series change in the amount of electric power to be supplied to the electromagnetic induction source.

The inhaler device according to any one of claims 6 to 10, wherein

the controller is configured to adjust, based on a type of the substrate, a time-series change, in an amount of electric
power to be supplied to the electromagnetic induction source, determined in advance in accordance with the time-
series change in the target temperature defined in the heating profile, and control the electric power supply to the
electromagnetic induction source in accordance with the adjusted time-series change in the amount of electric power
to be supplied to the electromagnetic induction source.

The inhaler device according to any one of claims 7 to 11, wherein
the controller is configured to change the heating profile to be used, and
an amount by which the time-series change, in the amount of electric power to be supplied to the electromagnetic
induction source, determined in advance in accordance with the time-series change in the target temperature
defined in the heating profile, is adjusted is different for each heating profile to be used.

The inhaler device according to any one of claims 6 to 12, wherein
the inhaler device comprises a plurality of the electromagnetic induction sources, and
the controller is configured to control electric power supply to each of the plurality of electromagnetic induction
sources, based on the heating profile that is different for each of the electromagnetic induction sources.

The inhaler device according to any one of claims 1 to 13, wherein

controlling the electric power supply to the electromagnetic induction source includes stopping the electric power

supply to the electromagnetic induction source.

The inhaler device according to any one of claims 1 to 14, wherein
the inhaler device comprises a plurality of the temperature sensors.

The inhaler device according to claim 15, wherein

the plurality of temperature sensors include at least two or more of the temperature sensor disposed in proximity to
the power supply, the controller, or the holder, and the temperature sensor disposed in proximity to a region in which
a temperature changes in response to inhalation performed by a user.

A program to be executed by a computer that controls an inhaler device,

the inhaler device including:

a power supply configured to supply electric power;
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an electromagnetic induction source configured to generate a varying magnetic field by using the electric
power supplied from the power supply;

a controller configured to control electric power supply to the electromagnetic induction source;

aholder having an internal space and an opening that allows the internal space to communicate with outside
and configured to hold a substrate inserted into the internal space through the opening, the substrate
including an aerosol source; and

a temperature sensor configured to detect a temperature of an operating environment of the inhaler device,
the electromagnetic induction source being disposed at a position where the varying magnetic field gener-
ated by the electromagnetic induction source penetrates a susceptor that is disposed in thermal proximity
to the aerosol source included in the substrate held by the holder,

the susceptor being configured to produce heat upon being penetrated by the varying magnetic field,

the program causing

controlling the electric power supply to the electromagnetic induction source, based on the temperature detected
by the temperature sensor

to be performed.

18. A system comprising: an inhaler device; and a substrate,

the substrate including an aerosol source,
the inhaler device including:

a power supply configured to supply electric power;

an electromagnetic induction source configured to generate a varying magnetic field by using the electric
power supplied from the power supply;

a controller configured to control electric power supply to the electromagnetic induction source;

aholder having an internal space and an opening that allows the internal space to communicate with outside
and configured to hold the substrate inserted into the internal space through the opening; and

a temperature sensor configured to detect a temperature of an operating environment of the inhaler device,
wherein

the electromagnetic induction source is disposed at a position where the varying magnetic field generated
by the electromagnetic induction source penetrates a susceptor that is disposed in thermal proximity to the
aerosol source included in the substrate held by the holder,

the susceptor is configured to produce heat upon being penetrated by the varying magnetic field, and

the controller is configured to control the electric power supply to the electromagnetic induction source,
based on the temperature detected by the temperature sensor.

19. The system according to claim 18, wherein
the susceptor is included in the substrate.
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FIG. 2

TEMPERATURE (°C)
A

22A 22B

295

22E 22F

L T S ,

230

25 35 45 180 260 355385 TIME(s)

INITIAL INTERMEDIATE TEMPERATURE HEATING TERMINATION
TEMPERATURE DROP SECTION SECTION
RISE SECTION | /] TEMPERATURE RE-RISE SECTION /
PREHEATING '
. PERIOD PUFFABLE PERIOD
- HEATING SESSION

21



EP 4 245 169 A1

FIG. 3
101 142 100
/ / /S

f\\\‘ SO O SS SNSRI NRN NN NANNANNS \
D I “T N 141
\
B - 140
111 N N
:———"—_7 S
—
<::""—_'_‘:>
B C________:)
16— | =\
—<n— 162
<"',‘::> Q
118A—N | e
N <"""> §
N | Y
1188—{ | = [_ N
N <"‘"‘_’>
N | <_,‘:>
1180‘-\‘ N
143
‘\
N
HSD\t , N
e 170
N N
N
\
t SOOI NN SOSONUNO S ON UNO S NONNINNNY ALY

17

22



EP 4 245 169 A1

FIG. 4
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