EP 4 144 244 A1

(19) Europdisches
: Patentamt

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

EP 4 144 244 A1

European
Patent Office

Office européen

des brevets (1 1 )

(51) International Patent Classification (IPC):
A24F 40/57 (2020.0%)

(43) Date of publication:
08.03.2023 Bulletin 2023/10

(562) Cooperative Patent Classification (CPC):
A24F 40/57

(21) Application number: 20932954.9

(22) Date of filing: 28.04.2020
(86) International application number:

PCT/JP2020/018141

(87) International publication number:
WO 2021/220410 (04.11.2021 Gazette 2021/44)

(84) Designated Contracting States: (72) Inventors:

AL AT BE BG CH CY CZDE DK EE ES FI FR GB * SUMII, Tateki
GRHRHUIEISITLILT LULV MC MK MT NL NO Tokyo 130-8603 (JP)
PL PT RO RS SE SI SK SM TR * INOUE, Yasunobu
Designated Extension States: Tokyo 130-8603 (JP)
BA ME * YAMADA, Manabu
Designated Validation States: Tokyo 130-8603 (JP)

KH MA MD TN
(74) Representative: Hoffmann Eitle
Patent- und Rechtsanwailte PartmbB
ArabellastraBe 30
81925 Miinchen (DE)

(71) Applicant: Japan Tobacco Inc.
Tokyo 105-6927 (JP)

(54) ASPIRATION DEVICE, METHOD, AND PROGRAM

(57) The presentinvention provides an aspiration de-
vice allowing for a higher quality of aspiration experience

rality of heating profiles; and a temperature detection unit
for detecting the temperature of the heating unit. The

provided to a user. This aspiration device is provided
with: a reception unit for receiving an aspiration article;
a heating unit for heating the received aspiration article;
a power supply unit for supplying electric power to the
heating unit; a memory for storing data relating to a plu-
rality of heating profiles; a control unit for controlling the
operation of the aspiration device on the basis of the plu-
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control unit performs a preheating operation that is com-
mon to the plurality of heating profiles. The common
pre-heating operation includes a first preheating opera-
tion for maintaining the temperature of the heating unit
at a substantially identical first heating temperature over
a first heating period that is common to the plurality of
heating profiles.
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Description
TECHNICAL FIELD

[0001] The present disclosure relates to an inhaler, a
method, and a program.

BACKGROUND ART

[0002] As one of electronic devices, an inhaler which
generates an inhaled component, such as flavor-added
aerosol, has been known. Usually, in such an inhaler, a
flavor-added inhalation article (This is also referred to as
a refill.) is attached thereto, and a suction action is per-
formed by a user.

[0003] Among inhalers, an inhaler, which prepares in
advance plural kinds of heating profiles which are used
when heating inhaled components, and makes the heat-
ing profiles selectable, has been known. For example, in
an inhaler which allows a user to select a heating profile,
a user is provided with inhalation experience that fits us-
er's preference. On the other hand, in an inhaler which
is constructed to be able to perform automatic selection
of a heating profile according to a characteristic of an
inhalation article, a user is provided with inhalation ex-
perience that suits the inhalation article. In this regard,
the inhalation experience refers to, for example, experi-
ence that a user is provided with as a result of suction of
aerosol, and at least one of five senses of the user is
stimulated thereby.

[0004] For example, Patent Literature 1 discloses an
electronic vapor inhaler in which operating temperature
is selectively provided to heat, in accordance with a heat-
ing profile, a heatable element at high temperature or low
temperature.

CITATION LIST
PATENT LITERATURE

[0005] PTL 1:Japanese Patent Application Public Dis-
closure No. 2018-534926

SUMMARY OF INVENTION
TECHNICAL PROBLEM

[0006] For providing a user with inhalation experience
that corresponds to preference of the user and/or that
corresponding to the type of flavor, it is desirable that the
user be allowed to select an appropriate operation mode
from plural operation modes corresponding to plural
heating profiles, and/or switching to an operation mode
by taking environment into consideration be allowed. On
the other hand, for example, in the case that a period
from a start of heating after turning on an electric power
source to a point in time when suction is allowed in each
heating profile is different from those in others in plural
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heating profiles, a user, who has switched an operation
mode intentionally to a specific operation mode, may feel
uncomfortable. That is, it is desirable to provide plural
heating profiles that do not make a user be specially
aware of switching between operation modes.

[0007] The present disclosure is made in view of the
above points. That is, an object of the present disclosure
is to provide an inhaler which can further improve the
quality of inhalation experience (that is, a feeling of sat-
isfaction at the time of inhalation) that a user is provided
with. More specifically, an object is to provide an inhaler
which allows, in a flexible manner, selection and switch-
ing of an operation mode by a user. Further, an object is
to provide an inhaler which can realize inhalation expe-
rience with respect to that a user does not recognize
switching between operation modes.

SOLUTION TO PROBLEM

[0008] According to the present disclosure, in a first
aspect, an inhaler is provided. The inhaler comprises: a
reception unit for receiving an inhalation article; a heater
for heating the inhalation article received; an electric pow-
er supply for supplying electric power to the heater; a
memory for storing data relating to plural heating profiles;
a controller for controlling operation of the inhaler based
on the plural heating profiles; and a temperature detector
for detecting temperature of the heater. Further, the con-
troller performs preheating operation that is in common
among the plural heating profiles, and the preheating op-
eration that is in common comprises a first preheating
operation for keeping temperature of the heater at sub-
stantially identical first heating temperature over a first
heating period that is in common in the plural heating
profiles.

[0009] According to the above inhaler, the common
preheating operation is provided. Accordingly, a user can
make the inhaler 10 allow a suction action at same timing,
without specially being aware of switching between op-
eration modes, so that the user feels that it is intuitive
and easy to use, and the quality of inhalation experience
can be improved.

[0010] An inhaler in a second aspect comprises the
inhaler in the first aspect, wherein the first heating tem-
perature is predetermined highest heating temperature
of the heater, that is detected by the temperature detec-
tor, with respect to the plural heating profiles.

[0011] Aninhalerin athird aspect comprises the inhal-
erinthe second aspect, wherein the predetermined high-
est heating temperature is 240 degrees Celsius.

[0012] An inhaler in a fourth aspect comprises the in-
haler in any one of the first to third aspects, wherein the
preheating operation that is in common further comprises
a second preheating operation, that is performed before
the first preheating operation, for raising the temperature
of the heater to the first heating temperature by supplying
a quantity of electric power, that is in common among
the plural heating profiles, from the electric power supply
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to the heater.

[0013] Aninhalerin afifth aspectcomprises the inhaler
in the fourth aspect, wherein the quantity of electric power
supplied in the second preheating operation is that based
on highest output power of the electric power supply at
the time of the second preheating operation.

[0014] An inhaler in a sixth aspect comprises the in-
haler in the fourth aspect or the fifth aspect, and further
comprises a first notifier; wherein the controller makes
the first notifier perform notification action in a first form
during the first preheating operation, and makes the first
notifier perform notification action in a second form, that
is different from the first form, during the second preheat-
ing operation.

[0015] An inhaler in a seventh aspect comprises the
inhaler in the sixth aspect, wherein the first notifier com-
prises plural LEDs, and the first form and the second form
are constructed by using different light emission patterns
created by combinations of the plural LEDs.

[0016] An inhaler in an eighth aspect comprises the
inhaler in any one of the first to seventh aspects, and
further comprises a second notifier; wherein the control-
ler makes the second notifier perform, at timing that is in
common among the plural heating profiles, in response
to completion of the preheating operation that is in com-
mon, notification action for notifying the completion.
[0017] An inhaler in a ninth aspect comprises the in-
haler in the eighth aspect, wherein the second notifier
comprises a vibrating motor, and notification of the com-
pletion comprises vibration of the vibrating motor.
[0018] An inhaler in a tenth aspect comprises the in-
haler in any one of the first to ninth aspects, and further
comprises a manipulation button to which pressing force
is applied by pressing action of a user, wherein the con-
troller performs, in response to the pressing action that
is performed a predetermined number of times within a
predetermined period of time, switching between plural
operation modes based on the plural heating profiles.
[0019] Aninhaler in an eleventh aspect comprises the
inhaler in the tenth aspect, and further comprises a third
notifier; wherein the controller makes the third notifier
perform notification action in a third form for notifying the
switching.

[0020] Aninhaler in a twelfth aspect comprises the in-
haler in any one of the first to eleventh aspects, and fur-
ther comprises a shutter which can open an opening re-
lating to the reception unit, and an open-state detector
for detecting a state that the opening is being opened;
wherein the controller allows, only when the opening is
being opened, switching between plural operation modes
based on the plural heating profiles.

[0021] Aninhaler in a thirteenth aspect comprises the
inhaler in any one of the first to twelfth aspects, wherein:
following the preheating operation, the controller per-
forms heating operation at the time of suction, the heating
operation at the time of suction comprises operation for
keeping the temperature of the heater at the first heating
temperature over a second heating period, and the re-
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spective second heating periods in respective ones of
the plural heating profiles are different from one another.
[0022] Aninhalerin afourteenth aspect comprises the
inhaler in the thirteenth aspect, wherein the plural heating
profiles comprise afirstheating profile and a second heat-
ing profile, the second heating period in the first heating
profile is shorter than the second heating period in the
second heating profile, and

it is constructed in such a manner that the temperature
of the heater at the time after a lapse of the second heat-
ing period in the first heating profile drops, to a second
heating temperature, faster than the temperature of the
heater at the time after a lapse of the second heating
period in the second heating profile.

[0023] Further, in a fifteenth aspect, a method for op-
erating an inhaler which receives an inhalation article is
provided. The method comprises: a step for specifying
one of plural heating profiles; a step for detecting a trigger
for starting heating of the inhalation article; a step for
preheating, in accordance with the one of the heating
profiles, the inhalation article, wherein the step comprises
detecting temperature of a heater, and keeping substan-
tially identical first heating temperature over a first heat-
ing period that is in common among the plural heating
profiles; and a step for generating inhalation components
by heating the inhalation article in accordance with the
heating profile.

[0024] According to the method, the common preheat-
ing operation is provided. Accordingly, a user can make
the inhaler 10 allow a suction action at same timing, with-
out specially being aware of switching between operation
modes, so that the user feels that it is intuitive and easy
to use, and the quality of inhalation experience can be
improved.

[0025] A method in a sixteenth aspect comprises the
method in the fifteenth aspect, wherein the first heating
temperature is predetermined highest heating tempera-
ture of the heater with respect to the heating profile.
[0026] A method in a seventeenth aspect comprises
the method in the fifteenth aspect or the sixteenth aspect,
wherein the step for preheating further comprises raising
the temperature of the heater to the first heating temper-
ature by supplying a quantity of electric power that is in
common among the plural heating profiles.

[0027] A method in an eighteenth aspect comprises
the method in any one of the fifteenth to seventeenth
aspects, wherein: the step for generating inhalation com-
ponents comprises keeping the temperature ofthe heater
at the first heating temperature over a second heating
period, following the first heating period, and the respec-
tive second heating periods in respective ones of the plu-
ral heating profiles are different from one another.
[0028] A method in a nineteenth aspect comprises the
method in any one of the fifteenth to eighteenth aspects,
and further comprises: a step for detecting a state thata
shutter, which is installed in the inhaler, has opened an
opening for receiving the inhalation article, and a step for
performing, in response to predetermined user manipu-
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lation applied to the inhaler, switching between plural op-
eration modes based on the plural heating profiles,
wherein the switching is allowed only when the opening
is being opened.

[0029] Further, in a twentieth aspect, a program that
makes an inhaler perform the method recited in any one
of the fifteenth to nineteenth aspects is provided.

BRIEF DESCRIPTION OF DRAWINGS
[0030]

Fig. 1A is a general perspective view of an inhaler
according to an embodiment.

Fig. 1B is a general perspective view of the inhaler
shown in Fig. 1A in the state that the inhaler is holding
an inhalation article.

Fig. 1C is a schematic top view of the inhaler shown
in Fig. 1A.

Fig. 2 is a cross-section view of the inhaler shown in
Fig. 1A.

Fig. 3 is an example schematic cross-section view
of an inhalation article.

Fig. 4 is a schematic block diagram of the inhaler
shown in Fig. 1A.

Fig. 5is an example state transition diagram relating
to heating operation in Fig. 4.

Fig. 6 is a schematic flow chart of heating operation
performed by the inhaler shown in Fig. 4.

Fig. 7 is a graph of an example heating profile that
the inhaler shown in Fig. 4 has.

Fig. 8 is a graph of a different example heating profile
that the inhaler shown in Fig. 4 has.

Fig. 9 is a schematic flow chart of preheating oper-
ation performed by the inhaler shown in Fig. 4.

Fig. 10 is a schematic flow chart of heating operation
performed by the inhaler shown in Fig. 4 during in-
halation.

DESCRIPTION OF EMBODIMENTS

[0031] In the following description, an inhaler accord-
ing to an embodiment of the present disclosure, together
with attached figures, will be explained in detail with ref-
erence to the figures. It should be reminded that, in the
embodiment of the present disclosure, although inhalers
comprise an electronic cigarette and a nebulizer, the in-
halers are not limited to those listed above. Specifically,
the inhalers may comprise variousinhalers for generating
aerosol or flavor-added aerosol sucked by users. Further,
the generated inhaled component source may include
invisible vapor, in addition to aerosol.

[0032] In the attached figures, the same or similar ref-
erence symbols are assigned to the same or similar com-
ponents, and overlapping explanation of the same or sim-
ilar components may be omitted in the explanation of
respective embodiments. Further, a characteristic shown
in each embodiment can be applied to the other embod-
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iment as long as they are not contradictory to each other.
Further, the figures are drawn in a schematic manner,
so that actual sizes, ratios, and so on may not always
coincide with those in the figures. Also, in the figures, a
figure may include a part wherein relationship in terms
of the size, the ratio, or the like is different from that re-
lating to a corresponding part in the other figure.

(1) Basic Construction of Inhaler (External Appearance)

[0033] External appearance of aninhaler 10 according
to an embodiment will be explained with reference to Fig.
1A to Fig. 1C. Fig. 1A is a general perspective view of
the inhaler 10, Fig. 1B is a general perspective view of
the inhaler 10 in the state that it is holding an aerosol
generation base-material, and Fig. 1C is a top view of
the inhaler 10 viewed from the side that the aerosol gen-
eration base-material is to be inserted therein.

[0034] In the present embodiment, an aerosol gener-
ation base-material, which comprises an aerosol source
and a flavor generation base-material such as a filling
article or the like comprising a flavor source, is attached
to the inhaler 10 in an attachable/detachable manner.
Further, it is constructed in such a manner that aerosol
having flavor is generated by heating the attached inha-
lation article 110.

[0035] As would be understood by a person skilled in
the art, the aerosol generation base-material is an exam-
ple of the inhalation article 110 (In the following descrip-
tion, the aerosol generation base-materials may collec-
tively be referred to as "inhalation articles"). An aerosol
source included in an aerosol generation base-material
may be solid or liquid. The aerosol source may be liquid
such as polyhydric alcohol, such as glycerin or propylene
glycol, or water, or the like, for example. The aerosol
source may comprise a tobacco raw material or an extract
originated from a tobacco raw material, which releases
a fragrance-inhaling-taste component when it is heated.
In the case that the inhaler 10 is an inhaler for medical
use, such as a nebulizer or the like, the aerosol source
may comprise a medicine thatis to be sucked by a patient.
The aerosol generation base-material may not comprise
a flavor source, depending on intended use thereof.
[0036] As shown in Fig. 1A, the inhaler 10 comprises
a top housing 11A, a bottom housing 11B, a cover 12, a
shutter 13, a manipulation button 14, and an indicator
18. The outermost housing 11 of the inhaler 10 is con-
structed by connecting the top housing 11A and the bot-
tom housing 11B to each other. The housing 11 may
have a size that fits in a hand of a user. In the above
case, when a user uses the inhaler 10, the user may hold
the inhaler 10 by a user’s hand, and suck aerosol.
[0037] The top housing 11A comprises an opening
(which is not shown in the figures), and the cover 12 is
coupled to the top housing 11A in such a manner that it
closes the opening. As shown in Fig. 1B, the cover 12
has an opening 12a, into which the inhalation article 110
can be inserted. The shutter 13 is constructed to
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open/close the opening 12a of the cover 12. Forexample,
itis preferable thatthe shutter 13 be a sliding-type shutter.
[0038] More specifically, the shutter 13 is attached to
the cover 12, and constructed to be able to move, along
a surface of the cover 12, between a first position for
closing the opening 12a and a second position for open-
ing the opening 12a. Inthe example in Fig. 1C, the shutter
13 is in the first position, and the opening 12a will be
opened by a user by putting a user’s finger on the shutter
13 and sliding it in the direction of the arrow. During the
state that the opening 12ais being opened, the inhalation
article 110 is inserted in the opening 12a, a reception unit
42 opposite to the opening 12a receives the inhalation
article 110, and afilling article in the inhalation article 110
is held in the inside thereof.

[0039] The manipulation button 14 is used, for exam-
ple, for switching between an ON state and an OFF state
of an electric power source of the inhaler 10. Specifically,
a user can make electric power be supplied form an elec-
tric power supply 20 to a heater 40 to heat the inhalation
article 110, by pressing (long pressing) the manipulation
button 14 during a state that the inhalation article 110 is
being inserted in the opening 12a as shown in Fig. 1B.
As a result that the inhalation article 110 is heated, aer-
osol is generated from an aerosol source included in the
inhalation article 110, and flavorin a flavor source is taken
in the aerosol. A user can suck aerosol including flavor,
by performing suction action applied to a part of the in-
halation article 110 projecting from the inhaler 10. In this
specification, the direction of insertion of the inhalation
article 110, which is an aerosol generation base-material,
into the opening 12a is referred to as a longitudinal di-
rection of the inhaler 10.

[0040] In the present embodiment, it is also possible
to use the manipulation button 14 for switching between
plural operation modes. Specifically, a user can perform
switching between plural operation modes, by succes-
sively pressing, a predetermined number of times within
a predetermined period of time, the manipulation button
14.

[0041] It should be reminded that the constructions of
the inhaler 10 shown in each of Fig. 1A to Fig. 1C are
mere examples of the constructions of the inhaler ac-
cording to the present disclosure. The inhaler 10 accord-
ing to the present disclosure can be constructed in any
of various forms that allows generation of aerosol by heat-
ing the inhalation article 110 (aerosol generation base-
material) including an aerosol source, and suction of the
generated aerosol by a user.

[0042] Theindicator 18 functions to provide a user with
explicit notification, by performing various forms of indi-
cation corresponding to respective operation states of
the inhaler 10. The indicator 18 may be constructed as
part of a notifier 60 (this will be explained later). In the
example in Fig. 1C, the indicator 18 comprises five LEDs
(Light Emitting Diodes) 18a-18e, and each of them is
constructed to emit light having a single color or plural
colors. For example, the LED 18a is an LED which sup-
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ports plural colors for showing respective operation
modes selected by a user, and each of the LEDs 18b-
18e is an LED which supports a single color (white) for
showing an operation state of the inhaler 10.

(2) Internal Construction of Inhaler

[0043] Next, an internal construction of the inhaler 10
according to the present embodiment will be explained
with reference to Fig. 2. Fig. 2 is a cross-section view
along arrows 3-3 shown in Fig. 1A. The inhaler 10 com-
prises, in the inner space of the housing 11 (the top hous-
ing 11A and the bottom housing 11B), an electric power
supply 20, a circuit 30, and a heater 40. The circuit 30
comprises a first circuit board 31 and a second circuit
board 32 which is electrically connected to the first circuit
board 31.

[0044] The first circuit board 31 may be arranged in
such amannerthatitextends in the longitudinal direction;
and, in such a case, the electric power supply 20 and the
heater 40 are partitioned by the first circuit board 31.
Thus, transmission of heat generated from the heater 40
to the electric power supply 20 is suppressed. The sec-
ond circuit board 32 may be arranged in a position be-
tween the top housing 11A and the electric power supply
20, and may extend in a direction orthogonal to the di-
rection along that the first circuit board 31 extends. The
manipulation button 14 is arranged in a position adjacent
to the second circuit board 32. When the manipulation
button 14 is pressed by a user, a part of the manipulation
button 14 is brought into contact with the second circuit
board 32.

[0045] For example, each of the first circuit board 31
and the second circuit board 32 may comprise a micro-
processor or the like, and may be able to control supply-
ing of electric power from the electric power supply 20 to
the heater 40. That is, the first circuit board 31 and the
second circuit board 32 may be constructed as a control-
ler 50 (this will be explained later) for controlling heating
of the inhalation article 110 by the heater 40.

[0046] The electric powersupply 20 comprises anelec-
tric power source 21 which is electrically connected to
the first circuit board 31 and the second circuit board 32.
The electric power source 21 may be a rechargeable
battery or a non-rechargeable battery, for example. The
electric power source 21 is electrically connected to the
heater 40 via at least one of the first circuit board 31 and
the second circuit board 32. That is, the electric power
source 21 can supply electric power to the heater 40 for
heating the inhalation article 110. The quantity of electric
power suppled to the heater 40 and/or the length of time
that electric power is supplied to the heater 40 from the
electric power source 21 is adjustable by the controller.
Further, the electric power source 21 may be arranged
in a position that is adjacent to the heater 40 and in a
direction orthogonal to a longitudinal direction. Thus,
even if the size of the electric power source 21 is made
large, increasing of the longitudinal-direction length of
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the inhaler 10 can be suppressed.

[0047] In the above construction, the inhaler 10 may
comprise a terminal 22 which is connectable to an exter-
nal electric power source (which is not shown in the fig-
ure). The terminal 22 may be connected to a cable of
micro-USB (Universal Serial Bus) or the like, forexample.
In the case that the electric power source 21 is a re-
chargeable battery, the electric power source 21 can be
charged by connecting it via the terminal 22 to an external
electric power source, to thereby apply current from the
external electric power source to the electric power
source 21. Further, it is possible to communicate data
relating to operation of the inhaler 10 with an external
device, by connecting a data transmission cable of micro-
USB or the like to the terminal 22.

[0048] The heater 40 comprises a heating assembly
41 extending in the longitudinal direction. The heating
assembly 41 comprises plural cylindrical members and
is formed to have a cylindrical body as a whole. The heat-
ing assembly 41 is constructed to be able to receive
therein a part of the inhalation article 110, and has a
function for defining a flow path of air supplied to the
inhalation article 110 and a function for heating the inha-
lation article 110 from an outer periphery thereof.
[0049] More specifically, the heater 40 is constructed
as a PI film heater which is formed by putting one or plural
conducting tracks (loads), which are constructed by using
stainless steel foil, between polyimide (PI) films having
electric insulation properties. Specifically, the PI film
heater is constructed in such a manner that the PI film is
wound around an outer periphery of a stainless steel
tube. In this regard, the stainless steel tube is that con-
structed as a part of the reception unit 42 for receiving,
in the inside thereof, the inhalation article 110. When op-
erated, resistance heating takes place in the load as a
result that current is applied thereto, and the heat is con-
ducted to the stainless steel tube via the Pl film; and, as
a result, the inhalation article 110 received in the inside
of the stainless steel tube is heated.

[0050] In an alternative example, the heater may be
constructed in such a manner that the heating assembly
41 is arranged to heat, in a radial direction from a center
axis in the longitudinal direction, the inhalation article
110.

[0051] In the bottom housing 11B, a vent 15 for taking
air is formed for making the air flow into the inside of the
heating assembly 41. Specifically, the vent 15 is in fluid
communication with one end part of the heating assembly
41 (the end part on the left side in Fig. 2). Further, the
inhaler 10 comprises a cap 16 which is attachable/de-
tachable to/from the vent 15. The cap 16 is constructed
in such a manner that air can flow into the inside of the
heating assembly 41 from the vent 15 even in the state
that the cap 15 is being attached to the vent 15, and, for
example, the cap 16 may have a through hole, a notch,
or the like (none of them is shown in the figures). By
attaching the cap 16 to the vent 15, it becomes possible
to prevent a matter, which is generated from the inhala-
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tion article 110 received in the heating assembly 41, from
falling from the vent 15 to the outside of the housing 11.
Further, by removing the cap 16, it is possible to clean
the inside of the heating assembly 41 or the inner side
of the cap 16.

[0052] The other end of the heating assembly 41 (the
end part on the right side in Fig. 2) is in fluid communi-
cation with the opening 12a. An outer fin 17 having an
approximately cylindrical shape is installed between the
opening 12a and the other end part of the heating as-
sembly 41. When the inhalation article 110 is received in
the inside of the inhaler 10 via the opening 12a (Fig. 1B),
the inhalation article 110 passes through the outer fin 17,
and a part thereof is positioned in the inside of the heating
assembly 41. Thus, it is preferable that the outer fin 17
be constructed in such a manner that the size of the open-
ing 12a of the shutter 13 side is larger than the size of
the opening on the side ofthe other end part of the heating
assembly 41. Then, it becomes easier for a user to insert
the inhalation article 110 toward the inside of the outer
fin 17 from the opening 12a.

[0053] In the state that the inhalation article 110 is be-
ing received in the inhaler 10 from the opening 12a (Fig.
1B), if a user performs suction action applied to the part,
which protrudes from the inhaler 10, of the inhalation ar-
ticle 110, i.e., afilter 115 (this will be explained later), air
flows into the inside of the heating assembly 41 from the
vent 15inresponse thereto. The taken air passes through
the inside of the heating assembly 41, and, together with
aerosol generated from the inhalation article 110, arrives
at the inside of the mouth of the user. Thus, it is consid-
ered that the side close to the vent 15 of the heating
assembly 41 is an upstream side, and the side close to
the opening 12a of the heating assembly 41 (the side
close to the outer fin 17) is a downstream side.

[0054] It should be reminded that, although the vent
15 is constructed in the example in Fig. 2 in a position
that makes the flow path have a straight-line shape, the
construction is not limited to the above construction.
There are other constructions, for example, a construc-
tion wherein the vent 15 is constructed in a position, that
isin adirection perpendicular to the longitudinal direction,
on a surface of the bottom housing 11B; and, in such a
case, the formed flow path resultantly has an approxi-
mately L-shape.

(3) Construction of Inhalation Article

[0055] Next, the construction of the inhalation article
110, which is an aerosol generation base-material com-
prising a flavor source and is received by the inhaler 10
according to the present embodiment, will also be ex-
plained with reference to Fig. 3. Fig. 3 is a cross-section
view of the inhalation article 110 along arrows 3-3. The
inhalation article 110 comprises a base-material part
110A, which comprises a filling article 111 (this corre-
sponds to an example of the flavor generation base-ma-
terial) and first rolling paper 112 by which the filling article
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111 is wound, and a suction opening part 110B which
forms an end part opposite to the base-material part
110A. The base-material part 110A and the suction open-
ing part 110B are connected by second rolling paper 113
which is different from the first rolling paper 112. In this
regard, it is possible to omit the second rolling paper 113
and use the first rolling paper 112 when connecting the
base-material part 110A and the suction opening part
110B with each other.

[0056] The suction opening part110B comprises a pa-
per tube part 114, afilter 115, and a hollow segment part
116 positioned between the paper tube part 114 and the
filter 115. For example, the hollow segment part 116 com-
prises a filling layer including one or plural hollow chan-
nels, and a plug wrapper for covering the filling layer.
Since the density of filled fibers in the filling layer is high,
air and aerosol flows through the hollow channel only,
and almost no air and aerosol flows through the filling
layer, when suction action is performed. Regarding the
inhalation article 110, if it is desired to lower a decrease
in the quantity of delivery of aerosol due to filtering of the
aerosol components in the filter 115, shortening the
length of the filter 115 and replacing that partby the hollow
segment part 116 will be effective forincreasing the quan-
tity of delivery of the aerosol.

[0057] In the example shown in Fig. 3, the suction
opening part 110B comprises three segments. However,
in a different example, the suction opening part 110B
may be constructed by using one or two segments, or
may be constructed by using four or more segments. For
example, it is possible to omit the hollow segment part
116, and form the suction opening part 110B by arranging
the paper tube part 114 and the filter 115 adjacent to
each other.

[0058] Regarding the longitudinal-direction length of
the inhalation article 110, itis preferable to set it to 40-90
mm, more preferable to set it to 50-75 mm, and still more
preferably to set it to 50-60 mm. Regarding the circum-
ference of the inhalation article 110, itis preferable to set
it to 15-25 mm, more preferable to set it to 17 mm to 24
mm or less than 24 mm, and still more preferably to set
it to 20-22 mm. Further, regarding the inhalation article
110, the length of the base-material part 110A may be
20 mm, the length of the first rolling paper 112 may be
20 mm, the length of the hollow segment part 116 may
be 8 mm, and the length of the filter 115 may be 7 mm.
The length of each of the above segments may be
changed appropriately, according to suitability to manu-
facture, required quality, and so on.

[0059] Thefillingarticle 111 inthe inhalation article 110
may comprise an aerosol source which generates aero-
sol when itis heated at predetermined temperature. The
kind of the aerosol source is not specifically limited, and
extracted material and/or components thereof, that are
obtained from various natural products, may be selected
as an aerosol source according to intended use. For ex-
ample, glycerin, propylene glycol, triacetin, 1,3-butane-
diol, and a mixture thereof, and so on are those that are
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expected to be used as aerosol sources. The aerosol
source content of the filling article 111 is not specifically
limited; and, in view of generation of sufficient quantity
of aerosol and satisfactory addition of fragrance inhaling
taste, the aerosol source content is usually equal to or
greater than 5 weight percent, and is preferably equal to
or greater than 10 weight percent, and is usually equal
to or less than 50 weight percent, and is preferably equal
to or less than 20 weight percent.

[0060] Thefillingarticle 111 inthe inhalation article 110
may comprise shredded tobacco as a flavor source. The
material of shredded tobacco is not specifically limited,
and publicly known material such as a lamina, a stem,
and so on may be used as the material. The range of the
content of the filling article 111 in the inhalation article
110, in the case that the circumference is 22 mm and the
length is 20 mm, is, for example, 200-400 mg, and is
preferably 250-320 mg. The water content of the filling
article 111 is, for example, 8-18 weight percent, and is
preferably 10-16 weight percent. In the case that the wa-
ter content is that explained above, occurrence of stain-
ing at the time of rolling is suppressed, and suitability to
rolling at the time of manufacture of the base-material
part 110A is made satisfactory. There is no special limi-
tation with respect to the size, the preparation method,
and so on of the shredded tobacco used as the filling
article 111. For example, dried tobacco leaves cut into
pieces, each having the width of 0.8-1.2 mm, may be
used. In a different construction, dried tobacco leaves
are crushed and uniformized to become particles, regard-
ing those the average particle size is approximately
20-200 um, and the particles are processed to become
a sheet; and the sheet cut into pieces, each having the
width of 0.8-1.2 mm, may be used. Further, the above
sheet formed via the sheet process may be processed
to gather it without cutting it, and the gathered sheet may
be used as the filling article 111.

[0061] Each sheet of the first and second rolling paper
112 and 113 in the inhalation article 110 may be con-
structed by use of base paper which has the basis weight
of, for example, 20-65 gsm, and, preferably, 25-45 gsm.
The thickness of each sheet of the first and second rolling
paper 112 and 113 is not specifically limited; however,
in view of rigidness, gas permeability, and easiness of
adjustment at the time of paper manufacture, the thick-
ness is set to 10-100 wm, preferably to 20-75 um, and,
more preferably to 30-50 pm.

[0062] Filler may be included in the first and second
rolling paper 112 and 113 in the inhalation article 110.
The filler content may be equal to or greater than 10
weight percent and less than 60 weight percent, and,
may preferably be 15-45 weigh percent, with respect to
the total weight of the first rolling paper 112 and the sec-
ond rolling paper 113. It is preferable that the filler be
15-45 weight percent, with respect to a preferable range
of basis weight (25-45 gsm). For example, calcium car-
bonate, titanium dioxide, kaolin, and so on may be used
as filler. Paper including filler such as that explained
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above presents a white color that is preferable in view of
appearance of paper used as rolling paper of the inha-
lation article 110, and is able to keep its whiteness per-
manently. By including a large quantity of filler such as
that explained above, the ISO whiteness of rolling paper
can be raised to 83 % or more, for example. Further, in
view of practicality in terms of use of it as rolling paper
in the inhalation article 110, it is preferable that the first
rolling paper 112 and the second rolling paper 113 have
the tensile strength of 8N/15mm or more. The tensile
strength can be increased by reducing the filler content.
Specifically, it can be increased by reducing the filler con-
tent to that less than the upper limit of the filler content
shown with respect to each range of the basis weight
illustrated in the above description.

(4) Functional Block Construction of Inhaler

[0063] A functional construction of the inhaler 10 ac-
cording to the present embodiment will be explained with
reference to Fig. 4. Fig. 4 is a block diagram which sche-
matically shows a construction of the inhaler 10. The in-
haler 10 comprises the electric power supply 20, the heat-
er 40, the reception unit 42, the controller 50, the notifier
60, a sensor 70, a memory 80, and a connector 90.
[0064] The electric power supply 20 is constructed to
supply electric power to respective components such as
the heater 40, the controller 50, the notifier 60, the sensor
70, the memory 80, the connector 90, and so on. Espe-
cially, for heating the inhalation article 110, the electric
power supply 20 supplies electric power to the heater 40
by outputting power instructed, in accordance with a pre-
set heating profile, by the controller. In a different con-
struction, the electric power supply 20 may be construct-
ed in such a manner that it is connected to a different
device comprising an electric power source 21.

[0065] Regarding the heater 40, resistance heating
takes place therein as a result that electric power is sup-
plied thereto from the electric power supply 20 and cur-
rent is thereby applied to the load. Thereafter, as a result
that heat is transferred from the outer periphery to the
inside of the reception unit 42, the inhalation article 110
which has been received by the reception unit 42 is heat-
ed. The reception unit42 is constructed in such amanner
that it receives the inhalation article 110 through the
opening 12a in the direction of the arrow shown in the
figure, and holds the filling article 111.

[0066] The controller 50 is constructed to control op-
eration of the inhaler 10. Further, the controller 50 is con-
structed to communicate information between it and re-
spective componentsincluded in the inhaler 10. The con-
troller 50 may be an electronic circuit module constructed
as a microprocessor or a microcomputer. The controller
50 is programmed to control operation of the inhaler 10
in accordance with computer-executable instructions
stored in the memory 80. Also, the controller 50 reads
data from the memory 80 and uses the datafor controlling
operation of the inhaler 10, or stores data in the memory
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80.

[0067] In the present embodiment, the controller 50 is
constructed to control operation of the inhaler 10, in ac-
cordance with plural heating profiles stored in the mem-
ory 80. In more detail, the controller 50 performs heating
operation corresponding to a specified heating profile.
The heating operation includes preheating operation that
is in common among plural heating profiles. The common
preheating operation includes preheating operation for
raising temperature and preheating operation for keeping
temperature. In the temperature-raising preheating op-
eration, the controller 50 makes the electric power supply
20 supply a quantity of electric power, that is in common
among plural heating profiles, to the heater 40 to thereby
raise the temperature of the heater 40 to the highest heat-
ing temperature that is substantially identical to the high-
estheating temperaturein the plural heating profiles. Fur-
ther, the temperature-keeping preheating operation
maintains the temperature at the substantially identical
predetermined highest heating temperature during a pre-
determined heating period that is in common among plu-
ral heating profiles.

[0068] In this regard, in the subject application, the
state that two degrees of temperature are "substantially
identical" refers to a state that, even if two temperature
values are not strictly equal to each other, the difference
between the two degrees of temperature is that within a
range of temperature, wherein the above difference is
difference that a user does not feel any change (in terms
of flavor) due thereto during the user’s suction experi-
ence. For example, in such a case that the inhaler 10
according to the present embodiment is actuated to per-
form heating operation, a temperature difference less
than 20 degrees Celsius may also be considered as a
condition to judge whether degrees of temperature are
those included in the range of substantially identical tem-
perature. In more detail, as a result of experiments per-
formed earnestly by the inventor of the subject invention,
it has been found that a user does not feel any change
at the time when suction action is started if the temper-
ature difference is that within a range from -5 degrees
Celsius to the degrees less than +10 degrees Celsius,
and at the time except for the time of a start of suction
action if the temperature difference is that within a range
from -10 degrees Celsius to the degrees less than +10
degrees Celsius.

[0069] As explained above, the inhaler 10 of the
present embodiment realizes preheating operation that
is in common among plural heating profiles based on
operation modes. As a result, in the operation of the in-
haler 10 at the time of preheating, the period of time re-
quired to make the inhaler 10 allow a suction action is
made to be in common among plural operation modes.
That is, a user can make the inhaler 10 allow a suction
action at same timing, without specially considering
switching between operation modes, so that the user
feels that it is intuitive and easy to use, and the quality
of inhalation experience can be improved.



15 EP 4 144 244 A1 16

[0070] For example, there is a case that, although the
period of time of the preheating operation is in common
generally, plural heating profiles relating to preheating
operation for raising temperature are different from one
another, and the heating periods of those parts are dif-
ferent from one another. In the above case, a manufac-
turer is required to standardize preliminary operation
generally, while finely adjusting a heating profile relating
to temperature-keeping preheating operation. In the fine
adjustment, it is required to take variation in ambient en-
vironment, such as ambient temperature generated
when preheating is performed, remaining heat generated
when suction actions are performed successively, and
so on, into consideration; and such required considera-
tionis troublesome to a manufacturer. On the other hand,
by standardizing the temperature-raising preheating op-
eration in a manner like that adopted in the present em-
bodiment, a manufacturer is simply required to standard-
ize setting data of plural heating profiles at the time of
manufacturing, so that the process at the time of manu-
facturing can be simplified.

[0071] Further, especially, in such a case that plural
heating profiles relating to temperature-keeping preheat-
ing operation are different from one another, there may
be a case that adjustment relating to the side of the in-
halation article 110, in addition to adjustment relating to
the inhaler 10, is required. However, it is not practical to
perform adjustment of the inhalation article 110 later, for
example, after selling the inhalation article 110. On the
other hand, by standardizing the period of the tempera-
ture-keeping preheating operation in a manner like that
adopted in the present embodiment, the above-ex-
plained situations can be avoided.

[0072] Referring to Fig. 4 again, the controller 50 may
comprise therein a timer 55, and may be constructed to
measure a desired period of time based on a clock (for
example, a RTC (real time clock)). For example, the con-
troller 50 may measure, by using the timer, various kinds
of operation periods such as a period during that electric
power is supplied from the electric power supply 20 to
the heater 40, a period during that the heater 40 is de-
tected such that desired temperature is maintained by a
temperature detector 72, and a period during that suction
action is detected by an inhalation detector 74.

[0073] The notifier 60 is constructed to provide a user
with explicit notification. Especially, notification action
corresponding to operation states and/or state transitions
ofthe inhaler 10 is performed. Specifically, itis preferable
that the notifier 60 provide a user with notification in var-
ious forms, by light emission, display, vocalization, vibra-
tion, and any arbitrary combination thereof. The notifier
60 may comprise plural LEDs 18a-18e, and each LED
may provide various light-emission patterns (turning on,
turning off, and repeatedly turning on and off) by using
light having one or more colors. Further, the notifier 60
may comprise a vibrating motor and provide various vi-
bration patterns, and may combine the vibration patterns
with the light-emission patterns of the LEDs 18a-18e. In

10

15

20

25

30

35

40

45

50

55

the present embodiment, the notifier 60 may comprise a
switching-of-mode notifier 62, a preheating-period noti-
fier 64, a completion-of-preheating notifier 66, and a heat-
ing-period notifier 68, and each of them may be construct-
ed to include all or part of the LEDs 18a-18e and the
vibrating motor.

[0074] The controller 50 may make the switching-of-
mode notifier 62 perform notification action with respect
to switching between plural operation modes. For exam-
ple, regarding switching, the switching may be indicated
to auserby making the LSD 18a emitlight having different
colors according to respective operation modes, and, at
the same time, making the vibrating motor vibrate by a
second notifier. By the above construction, a user can
grasp, based on vibration generated in the inhaler 10,
completion of switching between plural operation modes.
[0075] The controller 50 may make the preheating-pe-
riod notifier 64 perform, in different notification forms, no-
tification action with respect to a period during that tem-
perature-raising preheating operation is being performed
and a period during that temperature-keeping preheating
operation is being performed. For example, in the period
during that temperature-raising preheating operation is
being performed, three LEDs 18a-c may be actuated in
a stepwise manner over the time to emit light; and, in the
period during that temperature-keeping preheating op-
eration is being performed, five LEDs 18a-e may be ac-
tuated in a stepwise manner over the time to emit light,
to thereby indicate, to a user, steps in the preheating
operation period. That is, different light emission patterns
formed by combinations of plural LEDs may be created.
[0076] By outputting notification having differentforms,
a user can intuitively grasp the state of progress of pre-
heating operation. Further, in each of the notification
forms, by creating a light emission pattern used for ac-
tuating LEDs to emit light in a stepwise manner over the
time, a user can intuitively grasp the state of progress of
preheating operation even more.

[0077] The controller 50 may make the completion-of-
preheating notifier 66 perform, in response to expiration
ofthe preheating operation period, notification action with
respect to completion of preheating operation. For ex-
ample, it is possible to indicate completion of preheating
operation to a user, by making the vibrating motor vibrate
for one second. By the above construction, the user can
grasp, based on vibration generated in the inhaler 10,
completion of preheating operation.

[0078] The controller may make the heating-period no-
tifier 68 indicate to a user, during a period of time-of-
suction heating operation performed after the preheating
operation, steps in the heating period by performing a
process to make the five LEDs 18a-e emit light in a step-
wise manner over the time. In addition to the above con-
struction, it is possible to indicate, to a user through gen-
eration of vibration by the vibrating motor, a specific point
in time relating to inhalation, such as a point in time that
is 30 seconds before expiration of the time-of-suction
heating operation, a point in time when a heating period
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has just expired, or the like.

[0079] By creating light emission patterns used for ac-
tuating LEDs to emit light in stepwise manners over the
time, and by making the vibrating motor vibrate at specific
points in time relating to inhalation as explained above,
a user can intuitively grasp the state of progress of the
time-of-suction heating operation even more.

[0080] As explained above, in the present embodi-
ment, the preheating operation is set to be in common
among plural heating profiles. Further, during the time
from a start of preheating operation to completion of the
preheating operation period, notification operation is per-
formed by the preheating-period notifier 64 and the com-
pletion-of-preheating notifier 66 at timing that is in com-
mon among plural heating profiles. That is, in the pre-
heating operation, notification action that is in common
among plural heating profiles is performed, and a user
is provided with a notification. Especially, with respect to
a user who has been notified of completion of preheating
at common timing, the user can proceed to a following
suction action without feeling difference between plural
operation modes. That is, the inhaler 10 of the present
embodiment is advantageous in the points that a user
feels that it is intuitive and easy to use; and the quality
of inhalation experience can be improved.

[0081] The sensor 70 is constructed to detect various
kinds of operation states of the inhaler 10. In the present
embodiment, the sensor 70 comprises a temperature de-
tector 72, an inhalation detector 74, a pressing-force de-
tector 76, and an open-state detector 78.

[0082] The temperature detector 72 is constructed to
detect temperature of the heater 40 (in more detail, a
load included in the heater 40). For example, the tem-
perature detector is constructed to detect a value that is
required for obtaining a resistance value of the load of
the heater 40 (the value of current flowing through the
load in the heater 40, the value of a voltage applied to
the load in the heater 40, and so on). In the case that the
resistance value of the load in the heater 40 is dependent
on temperature, the temperature of the heater 40 can be
estimated based on the detected resistance value of the
load in the heater 40. In an alternative construction, the
temperature detector may comprise a temperature sen-
sor for detecting the temperature of the heater 40.
[0083] Theinhalation detector 74 is constructed to de-
tect a series of suction actions performed by a user
through the suction opening part 110B, by using a pres-
sure sensor for detecting change in pressure or a flow
rate sensor for detecting a flow rate in an aerosol flow
path and/or an air taking-in flow path from the vent 15 to
the heating assembly 41. The controller 50 can deter-
mine, by using the inhalation detector 74, the number of
times of suction actions and/or the length of time of suc-
tion action performed by a user. Further, the inhalation
detector 74 may be constructed to detect suction action
by using a weight sensor for detecting the weight of com-
ponents in the inhalation article 110. In a different con-
struction, in the case that the aerosol source is liquid, it
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may be constructed to detect the height of an internal
liquid surface.

[0084] The pressing-force detector 76 is constructed
to detect performed action of pressing of the manipulation
button 14 by a user. Specifically, when a user has
pressed the manipulation button 14, an event that a part
of the manipulation button 14 has been brought into con-
tact with the second circuit board 32 positioned close
thereto is detected.

[0085] In the present embodiment, the controller 50
performs, in response to detection by the pressing-force
detector 76, switching between plural operation modes
based on plural heating profile. Specifically, it is prefer-
able that the controller 50 be constructed to perform
switching between plural operation modes, in response
to detection, by the pressing-force detector 76, of an
event that the manipulation button 14 has been pressed
a predetermined number of times within a predetermined
period of time. That is, a user can customize, by her-
self/himself, inhalation experience according to prefer-
ence of the user; and convenience of the inhaler 10 can
also be improved.

[0086] The open-state detector 78is constructed to de-
tect a state that the opening 12a is being opened (or
closed) by the shutter 13. Specifically, judgment as to
whether the shutter 13 is in a first position for closing the
opening 12a or in a second position for opening the open-
ing 12a on the cover 12 is performed mechanically. In
the present embodiment, the open-state detector 78 de-
tects an opening state of the opening 12a; and the con-
troller 50 is constructed to perform switching between
plural operation modes only when the opening 12 is being
opened. By the above construction, it becomes possible
to prevent unintentional switching between operation
modes, due to erroneous manipulation, from occurring
in a scene wherein a user does not expect occurrence
of such switching.

[0087] In addition to the above-explained maters, the
sensor 70 may be used for detecting an SOC (State of
Charge, a charge state) of the electric power supply 20,
a discharge state of the electric power supply 20, an in-
tegrated current value, a voltage, and so on. The inte-
grated current value may be obtained by using a current
integration method, an SOC-OCV (Open Circuit Voltage,
open circuit voltage) method, or the like.

[0088] The memory 80 is a storage medium such as a
ROM (Read Only Memory), a RAM (Random Access
Memory), a flash memory, or the like, and is constructed
to store various kinds of data, including computer exe-
cutable instructions, relating operation of the inhaler 10.
In the present embodiment, the memory 80 may store
datarelating to plural heating profiles. The heating profile
is setting data that defines an operation mode of the in-
haler 10, and, especially, defines, based on heating in-
formation that includes heating temperature and heating
time, a heating operation mode of heating from a start to
an end thereof performed by the heater 40. The controller
50 makes the electric power supply 20 supply electric
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powerto the heater 40 according to such a heating profile.
In this regard, the heating profile may be set individually
according to each type of flavor included in an inhalation
article, or may be allowed to be set manually by a user.
[0089] Further, the memory 80 stores, in addition to
computer executable instructions, setting data that are
necessary for controlling operation of the inhaler 10, and
programs such as firmware and so on. For example, the
memory 80 may store a method for controlling the notifier
60 (modes of light emission, vocalization, vibration, etc.,
and so on), and data relating to values detected by the
sensor 70, and so on. The setting data may be allowed
to be set via input by a user.

[0090] The connector 90 is used when connecting the
inhaler 10 to an external device for allowing communica-
tion between them. Communication in this case may be
wired communication and/or wireless communication. In
the case of wired communication, it is constructed that
data relating to operation of the inhaler 10 is inputted/out-
putted to/from an external device by connecting a data
transmission cable of micro-USB or the like by using an
external connection terminal (the terminal 22). On the
other hand, in the case that communication using the
connector 90 is wireless communication, communication
includes near field communication using Bluetooth (for
example, BLE, Bluetooth Low Energy) and so on; and
the connector 90 is constructed as a communication
module.

[0091] It is preferable to adopt the construction that,
when the inhaler 10 is connected to an external input
device via the terminal 22, various kinds of setting data
and/or firmware of the inhaler 10, that have been stored
in the memory 80, are rewritable based on instructions
from the external input device. For example, it is prefer-
able to construct the inhaler 10 in such a manner that
information, that relates to modes of control of the notifier
60 (light emission, vocalization, vibration, and so on) and
parts of heating profiles at the time of suction (a range
of temperature, heating time, the number of suction ac-
tions, and so on that are allowable at the time of heating),
is rewritable via the connector 90.

(5) Outline of Operation of Inhaler

[0092] A schematic operation example of the inhaler
10 according to the presentembodiment will be explained
with reference to Fig. 5 and Fig. 6. Fig. 5relates to heating
operation performed by the inhaler 10, and is an example
of state transition of the inhaler 10 corresponding to ma-
nipulation performed by a user. Fig. 6 is a flow chart of
the whole heating operation performed by the inhaler 10.
In this regard, a person skilled in the art will understand
that the above states are mere examples, and that it is
natural that many states exist in addition to the respective
states specifically shown in Fig. 5.

[0093] In the present embodiment, the states of the
inhaler 10 include an "unusable state" and a "usable
state." The inhaler 10 changes its state between the
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above states in response to manipulation performed by
a user. The "usable state" includes a "stand-by state," a
"heating state," and a "heating-stopped state," and, dur-
ing the heating operation, the inhaler 10 can change its
state in the above order of the states in response to ma-
nipulation performed by a user. Further, the heating state
includes a preheating state and a suction-allowable state
following the preheating state.

[0094] An initial state of the inhaler 10 is that wherein
a user has not yet performed any manipulation applied
to the inhaler 10, and the inhaler 10 is in the "unusable
state" wherein it has not yet been operated (START). A
user opens the shutter 13 of the inhaler 10 (OP1). In
response to the above action, the open-state detector 78
detects an event that the shutter has opened the opening
12a (step S10).

[0095] As a result of step S10, the inhaler 10 is acti-
vated, and the state thereof is changed to the "stand-by
state" in the "usable state." In response thereto, the no-
tifier 60 may operate the LED 18a to emit light having
colors corresponding to the present operation mode. The
"stand-by state" is a state before execution of heating
operation by the inhaler 10, specifically, a state during
that starting of preheating operation is waited for. In the
"stand-by state," the user inserts an inhalation article 110
in the opening 12a. In response thereto, the reception
unit 42 receives therein the inhalation article 110 (step
S20).

[0096] Further, in the "stand-by state," one of plural
heating profiles stored in the memory 80 is selected and
enabled (step S30), before heating operation of the in-
haler 10 is performed. Plural operation modes are asso-
ciated with plural heating profiles, respectively, and the
user herself/himself can decide an operation mode used
to operate the inhaler 10. For example, the plural oper-
ation modes includes a "standard mode" and a "power
mode." The "standard mode" is a heating mode wherein
the user can taste a stable flavor continuously. The "pow-
er mode" is a heating mode during that the user can have
more powerful inhalation experience than that provided
during the "standard mode," and, in the mode, it is in-
tended to provide a user with higher-quality inhalation
experience per single inhalation article 110.

[0097] In this regard, it is preferable that, in the initial
setting at the time of shipment of the inhaler 10, the op-
eration mode be set to the "standard mode," and a heat-
ing profile corresponding to the "standard mode" be en-
abled. Itis possible to set it in such a manner that a user
selectively switches the mode between the "standard
mode" and the "power mode" via manipulation for switch-
ing the operation mode (OP2). The switching manipula-
tion may be action of successively pressing the manip-
ulation button 14 a predetermined number of times within
a predetermined period of time; for example, the manip-
ulation may be that wherein pressing actions are per-
formed two times within a period of 1000 milliseconds
after a first pressing action is applied to the manipulation
button 14 (in this case, a total of three times of pressing



21 EP 4 144 244 A1 22

actions are performed successively). In response to
switching manipulation such as that explained above, a
heating profile corresponding to the selected operation
mode is enabled.

[0098] The switching manipulation is detected by the
pressing-force detector 76, and, in response thereto, no-
tification action is performed by the switching-of-mode
notifier 62. Specifically, the controller 50 makes the
switching-of-mode notifier 62 notify switching between
plural operation modes.

[0099] Next, for changing the state of the inhaler 10
from the "stand-by state" to the "heating state," the user
performs manipulation to press the manipulation button
14 (OP3). For example, the manipulation may be long
pressing manipulation that is action to press the manip-
ulation button 14, for example, for two seconds or more.
Such action of pressing of the manipulation button 14 is
detected by the pressing-force detector 76. That is, the
pressing-force detector 76 detects a trigger used to start
heating of the inhalation article 110 (step S40).

[0100] The "preheating state" in the "heating state" is
a state in the preheating operation period that is from the
time of a start of supplying of electric power from the
electric power supply 20 to the heater 40 to the time when
the state becomes the "suction-allowable state" during
that the inhalation article 110 can generate aerosol. In
accordance with the heating profile selected in step S30,
the heater 40 performs preheating operation for preheat-
ing the inhalation article 110 (step S50). In the preheating
operation period, notification action is performed by the
preheating-period notifier 64. Further, after expiration of
the preheating operation period, notification action with
respect to completion of preheating is performed by the
completion-of-preheating notifier 66. In this regard, de-
tails of the preheating operation in the preheating oper-
ation period will be explained later.

[0101] After expiration of the preheating operation pe-
riod, the state of the inhaler 10 is automatically changed
following thereto from the "preheating state" to the "suc-
tion-allowable state." The "suction-allowable state" is a
state thatthe inhaler 10 can generate aerosol inresponse
to completion of the preheating operation, and is also a
state during that suction action performed by a user is
acceptable. In accordance with the heating profile select-
ed in step S30, the heater 40 performs time-of-suction
heating operation to heat the inhalation article 110 to
thereby generate inhaled components (step S60).
[0102] After heating the inhalation article 110 in step
S60, the state of the inhaler 10 is automatically changed
to the "heating-stopped state." The "heating-stopped
state" is a state during that supplying of electric power
from the electric power supply 20 to the heater 40 is
stopped, and suction action performed by a user is still
acceptable. That is, certain operation, that is performed
after the electric power supply 20 is controlled by the
processor to stop supplying of electric power, may be
included in the time-of-suction heating operation. In the
time-of-suction heating operation, notification action is
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performed by the heating-period notifier 68. Further, after
expiration of the period of time-of-suction heating oper-
ation, notification action with respect thereto may be per-
formed, similarly. Details of the time-of-suction heating
operation will be explained later.

[0103] After expiration of the period of the time-of-suc-
tion heating operation, the user closes the shutter 13 of
the inhaler 10, finally (OP4). In response thereto, the
open-state detector 78 detects the event that the shutter
has closed the opening 12a, and the state of the inhaler
10 is changed from the "usable state" to the "unusable
state," to return to the initial state (END).

(6) Individual Operation of Inhaler

[0104] Examples of individual operation of the inhaler
10 according to the presentembodiment will be explained
with reference to Fig. 7 to Fig. 10. Fig. 7 is a graph of an
example heating profile corresponding to the "standard
mode" in the inhaler 10, and Fig. 8 is a graph of an ex-
ample heating profile corresponding to the "power
mode." Further, Fig. 9 is a schematic flow chart of pre-
heating operation in heating operation performed by the
inhaler, and Fig. 10 is a schematic flow chart of time-of-
suction heating operation. In this regard, the heating pro-
files in Fig. 7 and Fig. 8 include profiles corresponding
to preheating operation and time-of-suction heating op-
eration.

[0105] By operating the inhaler 10 according to the
present embodiment, it becomes possible to provide a
user with appropriate inhalation experience correspond-
ing to an operation mode selected by the user her-
self/himself. Operating of such an inhaler 10 is intuitive
to a user, and the quality of inhalation experience can be
improved. Especially, each of the example heating pro-
files in Fig. 7 and Fig. 8 is defined in such a manner that
it is represented as a function having a convex shape.
That is, after starting of heating of the inhaler 10, the
quality of user’s inhalation experience is gradually im-
proved; and, further, at certain timing, a user’s feeling of
satisfaction reaches its peak. Thereafter, the satisfaction
peaks out and declines gradually. That is, a user can
intuitively estimate the time when a smoking-allowable
period expires. Thus, the quality of user’s inhalation ex-
perience can be further improved.

(6-1) Preheating Operation

[0106] As shown in Fig. 9, the preheating operation
starts in response to an event that a trigger for starting
heating of the inhalation article 110 is detected in step
S40. First, the controller 50 makes the temperature de-
tector 72 start detection of temperature of the heater 40,
and makes the internal timer 55 start measurement (step
S52). Next, the controller 50 performs temperature-rais-
ing preheating operation. Specifically, the controller 50
makes the electric power supply 20 supply electric power
to the heater 40 to thereby raise the temperature of the
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heater40 to predetermined heating temperature. In more
detail, electric power, specifically, the highest output
power of the electric power supply 20 during the preheat-
ing operation, is supplied from the electric power supply
20 to the heater 40 to thereby raise the temperature of
the heater 40 to the predetermined highest heating tem-
perature (step S54).

[0107] Inthisregard, the quantity of electric power sup-
plied from the electric power supply 20 to the heater 40
relating to the heating profile of the "standard mode" is
the same as that relating to the heating profile of the
"power mode." Further, the predetermined highest heat-
ing temperature is the predetermined highest heating
temperature that can be detected by the temperature de-
tector 72 in the heating profile of the "standard mode"
and the heating profile of the "power mode,; and it is
preferable that the above temperature be set to 240 de-
grees Celsius, for example. By the above construction,
it becomes possible to linearly raise the temperature of
the heater 40 to become 240 degrees Celsius at time t,
in both the heating profile of the "standard mode" and
the heating profile of the "power mode" in the same man-
ner, in the temperature-raising preheating operation (Fig.
7 and Fig. 8). Inthis regard, the time t, changes according
to the magnitude of the highest output power of the elec-
tric power supply 20 during the preheating operation.
[0108] The controller 50 uses the temperature detector
72 and the timer 55 to judge whether the temperature of
the heater 40 has reached the predetermined highest
heating temperature (step S55). If the temperature of the
heater 40 has not yet reached the predetermined highest
heating temperature (No), the operation in step S54 is
continued for at most 30 seconds. In this regard, in the
case that the temperature of the heater 40 did not reach
the predetermined highest heating temperature after a
lapse of 30 seconds, itis preferable to stop the preheating
operation based on supposition that the quantity of the
output power of the electric power supply 20 is insuffi-
cient.

[0109] If the temperature of the heater 40 has reached
the predetermined highest heating temperature in step
S55 (Yes), the controller 50 performs temperature-keep-
ing preheating operation, that follows the temperature-
raising preheating operation. Specifically, the controller
50 continues high-temperature heating for keeping the
temperature of the heater 40 at the highest heating tem-
perature for a certain period of time (step S56). The tem-
perature-keeping preheating operation relating to the
heating profile of the "standard mode" is the same as that
relating to the heating profile of the "power mode." Spe-
cifically, constant period of time t; during that the highest
heating temperature, that is 240 degrees Celsius, is to
be kept is in common among the heating profiles; and,
for example, itis preferable that the above period of time
be set to that within a range between 10 seconds and 15
seconds (14 seconds, in this example) (Fig. 7 and Fig. 8).
[0110] If the length of time of the period during that the
high-temperature heating for keeping the temperature is
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being performed has reached the constant period of time
t, and the temperature-keeping preheating operation pe-
riod has expired in step S57 (Yes), the controller 50 ter-
minates the preheating operation, and, following thereto,
starts the heating operation at the time of suction.

(6-2) Heating Operation at the Time of Suction

[0111] Following the preheating operation, the heating
operation at the time of suction is performed as shown
in Fig. 10, if the preheating operation period has expired
(step S57, Yes).

[0112] First, the controller 50 continues high-temper-
ature heating for further keeping the highest heating tem-
perature of the heater 40 that has been kept by the tem-
perature-keeping preheating operation (step S61). In the
time-of-suction heating operation, it is preferable that a
constant period of time t,, during that high-temperature
heatingis continued for keeping the temperature, relating
to the heating profile of the "standard mode" be set dif-
ferently from that relating to the heating profile of the
"power mode." Specifically, regarding the constant peri-
od of time t, during that the highest heating temperature
of 240 degrees Celsius is to be kept, it is preferable that
it be set to 1 second with respect to the heating profile
of the "standard mode" (Fig. 7). On the other hand, it is
preferable that it be set to 36 seconds with respect to the
heating profile of the "power mode" (Fig. 8).

[0113] Inthis regard, it is not necessary for the heating
profile of the "standard mode" to provide a user with pow-
erful inhalation experience that is as powerful as that pro-
vided by the heating profile of the "power mode." That s,
in view of a feeling of satisfaction that a user is provided
with, the constant period of time t,, during that the highest
heating temperature is to be kept, in the heating profile
of the "standard mode" may be set to be shorter than the
constant period of time t, in the heating profile of the
"power mode."

[0114] It has been know to a person skilled in the art
that balance with respect to the flavor of generated aer-
osol changes according to the heating temperature.
Thus, it becomes possible for a user to select, by her-
self/himself according to the degree of satisfaction of the
user, inhalation experience during that balance with re-
spect to the flavor does not change, by preparing heating
profiles that have been constructed in such a manner
that respective heating periods of the respective heating
profiles for keeping the highest heating temperature, in
the time-of-suction heating operation, are set to be dif-
ferent from one another.

[0115] If the length of time of the period during that the
high-temperature heating is being performed for keeping
the temperature has reached the constant period of time
t, in step S62 (Yes), the controller 50 terminates, in the
time-of-suction heating operation, the high-temperature
heating operation for keeping the highest heating tem-
perature, and starts operation for lowering the tempera-
ture. Specifically, for lowering, at a predetermined rate,
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the temperature of the heater 40 to predetermined tem-
perature, the controller 50 performs control in such a
manner that heating for lowering the temperature is per-
formed for a constant period of time t; (step S63). It is
preferable that the constant period of time t; for lowering
the temperature relating to the heating profile of the
"standard mode" be set differently from that relating to
the heating profile of the "power mode."

[0116] In more detail, it is preferable that the constant
period of time t3 in the case of the heating profile of the
"standard mode" be set to that within a range between
30 seconds and 50 seconds (45 seconds, in this exam-
ple) (Fig. 7). On the other hand, it is preferable that it in
the case of the heating profile of the "power mode" be
set to that within a range between 60 seconds and 90
seconds (80 seconds, in this example) (Fig. 8). That is,
regarding the constant period of time t;, temperature
drops in the heating profile of the "standard mode" at a
rate faster than the rate of a temperature drop in the heat-
ing profile of the "power mode." In this regard, in the tem-
perature-lowering operation, it is preferable that the tem-
perature of the heater 40 be lowered to 200 degrees Cel-
sius in the heating profile of the "standard mode," and,
on the other hand, it is preferable that the temperature
be lowered to 205 degrees Celsius in the heating profile
of the "power mode." It should be reminded that 200 de-
grees Celsius may be regarded as temperature that is
substantially identical with 205 degrees Celsius, as ex-
plained above. This is because the temperature differ-
ence between them is a difference that does not bring a
user to feel change (in terms of flavor).

[0117] Inthisregard, itis not necessary for the heating
profile of the "standard mode" to provide a user with pow-
erful inhalation experience that is as powerful as that pro-
vided by the heating profile of the "power mode." That is,
in view of a feeling of satisfaction that a user is provided
with, the constant period of time t5 in the heating profile
of the "standard mode" may be set to be that shorter than
the constant period of time t5 in the heating profile of the
"power mode." Further, regarding the degrees of temper-
ature to be lowered, the to-be-lowered degrees relating
to the heating profile of the "standard mode" may be set
to be that lower than that relating to the heating profile
of the "power mode."

[0118] By setting the constant period oftime t, for keep-
ing the highest heating temperature and the constant pe-
riod of time t; for lowering the temperature relating to
each heating profile to be different from those of other
heating profiles, it becomes possible to provide, in a flex-
ible manner, a user with different inhalation experiences
corresponding to operation modes. That is, a user feels
that it is intuitive, and the quality of inhalation experience
can be improved.

[0119] If the length of time of the period during that the
heating is being performed for lowering the temperature
has reached the constant period of time t; in step S64
(Yes), the controller 50 terminates the temperature-low-
ering operation, and starts low-temperature heating op-
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eration in the time-of-suction heating operation. Specifi-
cally, for a period of time until supplying of electric power
to the heater 40 is stopped, the controller 50 makes the
low-temperature heating be continued for keeping the
temperature of the heater 40 at the temperature that has
been achieved as aresult of temperature lowering in step
S63 (step S65). It is preferable that a constant period of
time t, for low-temperature heating relating to the heating
profile of the "standard mode" be set differently from that
relating to the heating profile of the "power mode."
[0120] Specifically,itis preferable that the constant pe-
riod of time t, in the case of the heating profile of the
"standard mode" be set to 214 seconds in this example
(Fig. 7). On the other hand, it is preferable that it in the
case of the heating profile of the "power mode" be set to
144 seconds in this example (Fig. 8). That is, regarding
the constant period of time t,, the length of time that the
low temperature is kept in the case of the heating profile
of the "standard mode" is longer than that in the case of
the heating profile of the "power mode," and the above
matter suits a point of view of the degree of satisfaction
that a user is provided with.

[0121] If the length of time of the period during that the
heating is being performed for lowering the temperature
has reached the constant period of time t, in step S66
(Yes), the controller 50 terminates the low-temperature
heating, and stops supplying of electric power from the
electric power supply 20 to the heater 40 in the time-of-
suction heating operation. Specifically, the controller 50
performs control in such a manner that supplying of elec-
tric power is stopped for a constant period of time tg to
thereby lower the temperature of the heater 40 (step
S67). In more detail, it is preferable that the constant
period of time t5 be set, to be in common among the
heating profile of the "standard mode" and the heating
profile of the "power mode," to 144 seconds (Fig. 8 and
Fig. 9).

[0122] If the length of time of the period during that the
supplying of electric power is being stopped has reached
the constant period of time tg in step S68 (Yes), the con-
troller 50 finally terminates the time-of-suction heating
operation (END). Itis preferable that, in this example, the
duration of a series of the time-of-suction heating oper-
ation be set, to be in common among the heating profile
of the "standard mode" and the heating profile of the
"power mode," to 270 seconds (Fig. 8 and Fig. 9).
[0123] By setting the period of the series of the time-
of-suction heating operation to be in common among the
heating profile of the "standard mode" and the heating
profile of the "power mode" as explained above, a user
can terminate suction action at same timing, so that the
user does not feel any difference between operation
modes with respect to the "standard mode" and the "pow-
er mode." That is, a user feels that it is intuitive, and the
quality of inhalation experience can be improved.
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(7) Modification Examples
(7-1) Modification Examples of Heating Profiles

[0124] In the above description, it is explained that the
certain periods of time t;-t5, that are set in relation to
heating profiles, are set to predetermined values. How-
ever, the constructions are not limited to those explained
above, and, in a modification example, the number of
times of user’s suction actions may be set instead of in-
formation of the certain periods of time t;-t5, for example.
In the case that a heating profile is set by using the
number of times of suction actions, it is preferable that
the controller 50 make the inhalation detector 74 detect
the number of times of suction actions during user’s in-
halation action.

[0125] In the case that the number of times of suction
actions is applied as explained above, actual past
records of user’s inhalation actions are fed back dynam-
ically; so that a user feels that it is more intuitive, and the
quality of inhalation experience can be improved.
[0126] Further, the values of the heating temperature
and the heating periods in the example heating profiles
in Fig. 7 and Fig. 8 are mere examples; and a person
skilled in the art will understand that, in actuality, in a
point of view of the quality of inhalation experience that
a user is provided with and/or in a point of view of the
degree of satisfaction, the values can be set to various
values according to characteristics of inhalation articles
110.

(7-2) Modification Examples of Notifier

[0127] Inthe above description, it is explained that the
notifier 60 may comprise plural LEDs 18a-18e, and var-
ious types of light emission patterns (turning on, turning
off, and repeatedly turning on and off) using one or more
colors are created by each of the LEDs. Further, it is
explained that it is possible to provide a vibrating motor
to create various type of vibration patterns, and combine
the vibration patterns with the light emission patterns of
the plural LEDs 18a-18e. However, the constructions and
the forms of notification of the notifier 60 are not limited
to those explained above; and any construction which
functions to provide a user with explicit notification can
be used, and notification can be realized by light emis-
sion, vibration, display, and vocalization, and a combi-
nation thereof or the like. By the above construction, a
more flexible notification mode can be realized for a user.
[0128] For example, the notifier 60 may comprise, in
addition to the plural LEDs 18a-18e and the vibrating
motor, one or more speakers, and may be constructed
to provide a user with notification based on sound. In a
different construction, the notifier 60 may comprise one
or more displays, and may be constructed to provide a
user with notification by displaying letter/iimage informa-
tion on the display(s).
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< Other Embodiments >

[0129] Inthe above description, inhalers and methods
according to some embodiments have been explained
with reference to the figures. It will be understood that
the presentdisclosure may be implemented as a program
for making a processor execute a method for operating
an inhaler when the program is executed by the proces-
sor, or a computer-readable storage medium storing the
program.

[0130] In the above description, embodiments of the
present disclosure have been explained together with
their modification examples and application modes; and,
in this regard, it should be understood that they are mere
examples, and they are not those limiting the scope of
the present disclosure. It should be understood that
change, addition, modification, and so on with respect to
the embodiments can be performed appropriately, with-
out departing from the gist and the scope of the present
disclosure. The scope of the present disclosure should
not be limited by any of the above-explained embodi-
ments, and should be defined by the claims and equiv-
alents thereof only.

REFERENCE SIGNS LIST

[0131] 10 ... Inhaler: 11 (11A, 11B) ... Housing: 12 ...
Cover: 12a ... Opening: 13 ... Shutter: 14 ... Manipulation
button: 110 ... Inhalation article (Aerosol generation
base-material): 110A ... Base-material part: 110B ...
Suction opening part: 111 ... Filling article: 112, 113 ...
Rolling paper: 114 ... Paper tube part: 115 ... Filter:
116 ... Hollow segment part: 15 ... Vent: 16 ... Cap: 17 ...
Outerfin: 20 ... Electric power supply: 21 ... Electric pow-
er source: 22 ... External terminal: 30 ... Circuit: 31, 32 ...
Circuit board: 40 ... Heater: 41 ... Heating assembly:
42 ...Reception unit: 50 ... Controller: 60 ... Notifier: 62 ...
Switching-of-mode notifier: 64 ... Preheating-period no-
tifier: 66 ... Completion-of-preheating notifier: 68 ... Heat-
ing-period notifier: 70 ... Sensor: 72 ... Temperature de-
tector: 74 ... Inhalation detector: 76 ... Pressing-force de-
tector: 78 ... Open-state detector: 80 ... Memory: 90 ...
Connector

Claims
1. An inhaler comprising:

a reception unit for receiving an inhalation arti-
cle;

a heater for heating the inhalation article re-
ceived;

an electric power supply for supplying electric
power to the heater;

a memory for storing data relating to plural heat-
ing profiles;

a controller for controlling operation of the inhal-
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er based on the plural heating profiles; and

a temperature detector for detecting tempera-
ture of the heater;

wherein

the controller performs preheating opera-
tion that is in common among the plural
heating profiles, and

the preheating operation that is in common
comprises a first preheating operation for
keeping temperature of the heater at sub-
stantially identical first heating temperature
over afirst heating period that is in common
in the plural heating profiles.

The inhaler as recited in Claim 1, wherein

the first heating temperature is predetermined high-
est heating temperature of the heater, that is detect-
ed by the temperature detector, with respect to the
plural heating profiles.

The inhaler as recited in Claim 2, wherein the pre-
determined highest heating temperature is 240 de-
grees Celsius.

The inhaler as recited in any one of Claims 1-3,
wherein

the preheating operation that is in common further
comprises a second preheating operation, that is
performed before the first preheating operation, for
raising the temperature of the heater to the first heat-
ing temperature by supplying a quantity of electric
power, that is in common among the plural heating
profiles, from the electric power supply to the heater.

The inhaler as recited in Claim 4, wherein the quan-
tity of electric power supplied in the second preheat-
ing operation is that based on highest output power
of the electric power supply at the time of the second
preheating operation.

The inhaler as recited in Claim 4 or 5 further com-
prising a first notifier; wherein

the controller makes the first notifier perform notifi-
cation action in a first form during the first preheating
operation, and makes the first notifier perform noti-
fication action in a second form, that is different from
the first form, during the second preheating opera-
tion.

The inhaler as recited in Claim 6, wherein
the first notifier comprises plural LEDs, and
the first form and the second form are construct-
ed by using different light emission patterns cre-

ated by combinations of the plural LEDs.

Theinhaler as recited in any one of Claims 1-7 further
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10.

1.

12.

13.

14.

30

comprising a second notifier; wherein

the controller makes the second notifier perform, at
timing that is in common among the plural heating
profiles, in response to completion of the preheating
operation that is in common, notification action for
notifying the completion.

The inhaler as recited in Claim 8, wherein

the second notifier comprises a vibrating motor,
and

notification of the completion comprises vibra-
tion of the vibrating motor.

The inhaler as recited inany one of Claims 1-9 further
comprising a manipulation button to which pressing
force is applied by pressing action of a user, wherein
the controller performs, in response to the pressing
action that is performed a predetermined number of
times within a predetermined period of time, switch-
ing between plural operation modes based on the
plural heating profiles.

The inhaler as recited in Claim 10 further comprising
a third notifier; wherein

the controller makes the third notifier perform notifi-
cation action in a third form for notifying the switching.

The inhaler as recited in any one of Claims 1-11 fur-
ther comprising

a shutter which can open an opening relating to
the reception unit, and

an open-state detector for detecting a state that
the opening is being opened,

wherein

the controller allows, only when the opening is
being opened, switching between plural opera-
tion modes based on the plural heating profiles.

The inhaler as recited in any one of Claims 1-12,
wherein

following the preheating operation, the controller
performs heating operation at the time of suc-
tion,

the heating operation at the time of suction com-
prises operation for keeping the temperature of
the heater at the first heating temperature over
a second heating period, and

the respective second heating periods in re-
spective ones of the plural heating profiles are
different from one another.

The inhaler as recited in Claim 13, wherein

the plural heating profiles comprise a first heat-
ing profile and a second heating profile,
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the second heating period in the first heating pro-
file is shorter than the second heating period in
the second heating profile, and

it is constructed in such a manner that the tem-
perature of the heater at the time after a lapse
of the second heating period in the first heating
profile drops, to a second heating temperature,
faster than the temperature of the heater at the
time after a lapse of the second heating period
in the second heating profile.

15. A method for operating an inhaler which receives an

inhalation article, comprising:

a step for specifying one of plural heating pro-
files;

a step for detecting a trigger for starting heating
of the inhalation article;

astep for preheating, in accordance with the one
of the heating profiles, the inhalation article,
wherein the step comprises

detecting temperature of a heater, and keeping
substantially identical first heating temperature
over a first heating period that is in common
among the plural heating profiles; and

a step for generating inhalation components by
heating the inhalation article in accordance with
the heating profile.

16. The method as recited in Claim 15, wherein

17.

18.

the first heating temperature is predetermined high-
est heating temperature of the heater with respect
to the heating profile.

The method as recited in Claim 15 or 16, wherein
the step for preheating further comprises raising the
temperature of the heater to the first heating temper-
ature by supplying a quantity of electric power that
is in common among the plural heating profiles.

The method as recited in any one of Claims 15-17,
wherein

the step for generating inhalation components
comprises keeping the temperature of the heat-
er at the first heating temperature over a second
heating period, following the first heating period,
and

the respective second heating periods in re-
spective ones of the plural heating profiles are
different from one another.

19. The method as recited in any one of Claims 15-18,

further comprising

a step for detecting a state that a shutter, which
isinstalled inthe inhaler, has opened an opening
for receiving the inhalation article, and
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32

a step for performing, in response to predeter-
mined user manipulation applied to the inhaler,
switching between plural operation modes
based on the plural heating profiles,

wherein

the switching is allowed only when the opening
is being opened.

20. Aprogramthat makes aninhaler perform the method
recited in any one of Claims 15-19.
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Fig. 1A
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Fig. 1B
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Fig. 1C
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Fig. 6
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Fig. 9
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