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(57) Provided are a metal heater for an aerosol in-
haler that is an improvement over conventional heaters,
an aerosol inhaler cartridge provided with same, and an
aerosol inhaler. This aerosol inhaler cartridge is provided
with a liquid storage unit for storing an aerosol generation
liquid and a thin metal heater for atomizing the aerosol
generation liquid supplied from the liquid storage unit.
The metal heater has an obverse face, a reverse face
opposite the obverse face, and a side face joining the
obverse face and the reverse face, and is provided, on
at least a part of the side face, with a tapered protrusion
that protrudes in a tapered shape in a direction different
from an imaginary line extending from the obverse face
to the reverse face. The tapered protrusion has: a first
tapered face formed in an inwardly curving manner ex-
tending from an obverse edge part whereat the obverse
face and the side face are joined to the tip of the tapered
protrusion; and a second tapered face formed in an in-
wardly curving manner extending from a reverse edge
part whereat the reverse face and the side face are joined
to the tip of the tapered protrusion.
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Description

[Field]

[0001] The present invention relates to an aerosol in-
haler cartridge, an aerosol inhaler, and an aerosol inhaler
metal heater.

[Background]

[0002] An aerosol inhaler that provides generated aer-
osols through inhaling action of a user is known. Exam-
ples of this type of aerosol inhaler include a mode in which
an aerosol generating liquid is atomized (aerosolized) by
heater-based electric heating with an atomizer. As an
aerosol generating liquid, a liquid is known that is used
to generate aerosols and that contains glycerin (G), pro-
pylene glycol (PG), or the like.
[0003] Also, in recent years, an atomizing unit that in-
cludes a liquid holding member and a sheet heater has
been proposed, where the liquid holding member holds
an aerosol generating liquid absorbed from a liquid stor-
age tank or the like adapted to store the aerosol gener-
ating liquid and the sheet heater is provided on the liquid
storage tank (see, for example, Patent document 1 and
the like).

[Citation List]

[Patent document]

[0004]

[Patent document 1] U.S. Patent Application Publi-
cation No. 2015/0136156
[Patent document 2] Japanese Translation of PCT
International Application Publication No.
2014-527835

[Summary]

[Technical Problem]

[0005] Here, it is considered that conventional aerosol
inhaler metal heaters have room for improvement. The
present invention has been made in view of the above
circumstances and has an object to provide an aerosol
inhaler metal heater improved compared to conventional
ones, an aerosol inhaler cartridge equipped with the aer-
osol inhaler metal heater, and an aerosol inhaler.

[Solution to Problem]

[0006] An aerosol inhaler cartridge according to the
present invention comprises a liquid storage unit that
stores an aerosol generating liquid, and a metal heater
that has a small thickness and atomizes the aerosol gen-
erating liquid supplied from the liquid storage unit, in

which the metal heater includes a front face, a rear face
opposed to the front face, and a side face that connects
the front face and the rear face with each other, a tapered
protrusion is provided on at least part of the side face,
protruding in a tapered manner in a direction different
from an imaginary line extending from the front face to
the rear face, and the tapered protrusion includes a first
tapered surface formed into a concave curve extending
from a front side edge portion serving as a base end
toward a tip of the tapered protrusion, and a second ta-
pered surface formed into a concave curve extending
from a rear side edge portion serving as a base end to-
ward the tip of the tapered protrusion, the front side edge
portion being connected with the front face and the side
face, the rear side edge portion being connected with the
rear face and the side face.
[0007] According to the present invention that adopts
the above configuration, since the tapered protrusion is
formed on the side face of the metal heater, a sufficient
surface area can be secured on the metal heater. More
specifically, being equipped with the tapered protrusion,
the metal heater according to the present invention can
have a larger surface area than a heater with a simply
circular or rectangular cross section and without a ta-
pered protrusion when the cross-sectional areas are kept
equal. Consequently, because heat generated by the
metal heater according to the present invention can be
transferred efficiently to the aerosol generating liquid, va-
porization of the aerosol generating liquid can be facili-
tated. That is, atomization of the aerosol generating liquid
can be facilitated, and aerosol can be generated more
efficiently than before.
[0008] Also, in the aerosol inhaler cartridge according
to the present invention, a protrusion length dimension
of the tapered protrusion from the base end to the tip may
be 5% or more to 20% or less, of a thickness dimension
of the metal heater.
[0009] Also, in the aerosol inhaler cartridge according
to the present invention, the tip of the tapered protrusion
may be located substantially at a center of the metal heat-
er in a thickness direction.
[0010] Also, in the aerosol inhaler cartridge according
to the present invention, the metal heater may have a
heating unit and an electrode unit formed in one piece,
where the heating unit heats the aerosol generating liquid
by generating heat when energized.
[0011] Also, in the aerosol inhaler cartridge according
to the present invention, the metal heater may be a linear
heater having a linear shape.
[0012] Also, in the aerosol inhaler cartridge according
to the present invention, the metal heater may be a plate
heater having a plate shape.
[0013] Also, in the aerosol inhaler cartridge according
to the present invention, a through-hole may be provided
penetrating the metal heater in a thickness direction, and
the tapered protrusion may be provided on an inside sur-
face of the through-hole.
[0014] Also, in the aerosol inhaler cartridge according
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to the present invention, a plurality of the through-holes
may be arranged in the metal heater.
[0015] Also, the aerosol inhaler cartridge according to
the present invention may further comprise a liquid hold-
ing member that is interposed between the liquid storage
unit and the metal heater to hold the aerosol generating
liquid supplied from the liquid storage unit, in which the
metal heater may be provided in contact with the liquid
holding member.
[0016] Also, in the aerosol inhaler cartridge according
to the present invention, the metal heater may be a plate
heater having a plate shape with the front face or the rear
face being placed in contact with the liquid holding mem-
ber, and a plurality of through-holes may be arranged in
the metal heater, penetrating the metal heater in a thick-
ness direction, with the tapered protrusion being provided
on an inside surface of each of the through-holes.
[0017] Also, the present invention may be identified as
an aerosol inhaler comprising any of the aerosol inhaler
cartridges described above. Also, for example, an aero-
sol inhaler according to the present invention comprises
a liquid storage unit that stores an aerosol generating
liquid, and a metal heater that has a small thickness and
atomizes the aerosol generating liquid supplied from the
liquid storage unit, in which the metal heater includes a
front face, a rear face opposed to the front face, and a
side face that connects the front face and the rear face
with each other, a tapered protrusion is provided on at
least part of the side face, protruding in a tapered manner
in a direction different from an imaginary line extending
from the front face to the rear face, and the tapered pro-
trusion includes a first tapered surface formed into a con-
cave curve extending from a front side edge portion serv-
ing as a base end toward a tip of the tapered protrusion,
and a second tapered surface formed into a concave
curve extending from a rear side edge portion serving as
a base end toward the tip of the tapered protrusion, the
front side edge portion being connected with the front
face and the side face, the rear side edge portion being
connected with the rear face and the side face.
[0018] Also, the present invention may be identified as
an aerosol inhaler metal heater. That is, the present in-
vention is an aerosol inhaler metal heater that has a small
thickness and atomizes an aerosol generating liquid, the
aerosol inhaler metal heater comprising a front face, a
rear face opposed to the front face, and a side face that
connects the front face and the rear face with each other,
in which a tapered protrusion is provided on at least part
of the side face, protruding in a tapered manner in a di-
rection different from an imaginary line extending from
the front face to the rear face, and the tapered protrusion
includes a first tapered surface formed into a concave
curve extending from a front side edge portion serving
as a base end toward a tip of the tapered protrusion, and
a second tapered surface formed into a concave curve
extending from a rear side edge portion serving as a base
end toward the tip of the tapered protrusion, the front side
edge portion being connected with the front face and the

side face, the rear side edge portion being connected
with the rear face and the side face.

[Advantageous Effects of Invention]

[0019] The present invention can provide a technique
for an aerosol inhaler heater improved compared to con-
ventional ones.

[Brief Description of Drawings]

[0020]

[Fig. 1] Fig. 1 is a schematic view of an aerosol inhaler
according to a first embodiment.
[Fig. 2A] Fig. 2A is a view explaining a metal heater
according to the first embodiment.
[Fig. 2B] Fig. 2B is a view explaining the metal heater
according to the first embodiment.
[Fig. 3] Fig. 3 is a view illustrating a cross section of
a heating unit of the metal heater according to the
first embodiment.
[Fig. 4] Fig. 4 is a view conceptually explaining a
production method for the metal heater according to
the first embodiment.
[Fig. 5] Fig. 5 is a view conceptually explaining a
process in which a metal substrate dissolves grad-
ually during double-sided etching.
[Fig. 6] Fig. 6 is a view illustrating a metal substrate
after etch processing according to the first embodi-
ment.
[Fig. 7] Fig. 7 is a view illustrating a heater forming
portion removed from a frame after etch processing
of a metal substrate.
[Fig. 8] Fig. 8 is a view illustrating by example an
installation mode of the heating unit on a liquid hold-
ing member of an atomizing unit according to the
first embodiment.
[Fig. 9A] Fig. 9A is a view illustrating by example an
installation mode of a heating unit on a liquid holding
member of an atomizing unit according to a variation
of the first embodiment.
[Fig. 9B] Fig. 9B is a view illustrating by example an
installation mode of a heating unit on a liquid holding
member of an atomizing unit according to a variation
of the first embodiment.
[Fig. 9C] Fig. 9C is a view illustrating by example an
installation mode of a heating unit on a liquid holding
member of an atomizing unit according to a variation
of the first embodiment.
[Fig. 10A] Fig. 10A is a view illustrating a metal heater
according to a second embodiment.
[Fig. 10B] Fig. 10B is a view illustrating the metal
heater according to the second embodiment.
[Fig. 11] Fig. 11 is a view illustrating part of a cross
section of a heating unit according to the second
embodiment.
[Fig. 12] Fig. 12 is a view illustrating a relationship
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between a liquid holding member and the metal heat-
er in an atomizing unit according to the second em-
bodiment.

[Description of Embodiments]

[0021] Now, embodiments of an aerosol inhaler car-
tridge, an aerosol inhaler, and an aerosol inhaler heater
in the present invention will be described with reference
to the drawings. Also, the sizes, materials, shapes, rel-
ative locations, and the like of the components described
in the present embodiment are not intended to limit the
technical scope of the invention unless otherwise specif-
ically indicated.

<First embodiment>

[0022] Fig. 1 is a schematic view of an aerosol inhaler
1 according to a first embodiment. The aerosol inhaler 1
includes a cartridge 10 (aerosol inhaler cartridge) and a
power supply rod 20, which are coupled together detach-
ably. The cartridge 10 is provided with a first connector
11 at one end. Also, the power supply rod 20 is provided
with a second connector 21 at one end. The mechanical
and electrical connection between the first connector 11
of the cartridge 10 and the second connector 21 of the
power supply rod 20 is achieved, for example, by a fitting
method. However, the connection method for the first
connector 11 and the second connector 21 is not limited
to the fitting method, and various known connection
methods including threaded connection are available for
use. The cartridge 10 includes a first housing 10a. Also,
a mouthpiece 12 is provided at an opposite end of the
cartridge 10 from the first connector 11. In Fig. 1, the first
connector 11 and the second connector 21 are illustrated
abstractly.
[0023] The power supply rod 20 includes a second
housing 20a, which houses a battery 22, electronic con-
trol unit 23, and the like. For example, the battery 22 is,
for example, a lithium ion battery. Also, the battery 22
and the electronic control unit 23 are connected via elec-
tric wiring, and power supply from the battery 22 to the
electric heater of the cartridge 10 is controlled by the
electronic control unit 23. The power supply rod 20 is
equipped, for example, with a suction sensor or manual
switch (none is illustrated). For example, when the suc-
tion sensor detects a draw (puff) taken on the mouthpiece
12 by a user, the user’s desire to smoke can be detected.
[0024] When the power supply rod 20 is equipped with
a suction sensor, the suction sensor is connected with
the electronic control unit 23 via electric wiring. Then,
when the suction sensor detects a draw (puff) taken on
the mouthpiece 12 by the user, the electronic control unit
23 may control and cause the battery 22 to feed electric
power to the electric heater of the cartridge 10. As the
suction sensor, for example, a pressure sensor, thermal
flow meter (such as a MEMS flow sensor), or the like can
be used as appropriate, where the pressure sensor de-

tects negative pressure produced by a draw taken by the
user. When the power supply rod 20 is equipped with a
manual switch, the manual switch is connected with the
electronic control unit 23 via electric wiring. Then, when
the electronic control unit 23 detects that the manual
switch is controlled to be turned on, the electronic control
unit 23 controls the battery 22 such that the battery 22
feeds electric power to the electric heater of the cartridge
10.
[0025] Next, the cartridge 10 will be described. As de-
scribed above, the cartridge 10 is provided with the first
connector 11 at one end and with the mouthpiece 12 at
the other end. In the first housing 10a of the cartridge 10,
a liquid storage unit 13 is provided, storing an aerosol
generating liquid. The first housing 10a is, for example,
a closed-bottom cylindrical shell, which is open on one
side as an open end, and provided with the mouthpiece
12 on the base side. The aerosol generating liquid may
be, for example, a liquid mixture of glycerin (G), propylene
glycol (PG), a nicotine solution, water, flavoring, and the
like. Mixing ratios of ingredients contained in the aerosol
generating liquid can be changed as appropriate. Be-
sides, the aerosol generating liquid does not have to con-
tain a nicotine solution. Also, a wick material such as
cotton may be housed in the liquid storage unit 13 to-
gether with the aerosol generating liquid to hold the aer-
osol generating liquid impregnated into the wick material.
[0026] The cartridge 10 includes an atomizing unit 15
used to atomize the aerosol generating liquid supplied
from the liquid storage unit 13 and thereby generate aer-
osol. In the present embodiment, the liquid storage unit
13 has an open end and a liquid holding member 151 is
placed near the open end. As the liquid holding member
151, it is preferable to use an appropriate material capa-
ble of holding the aerosol generating liquid absorbed by
capillary action. The liquid holding member 151 may be,
for example, a wick member made of glass fiber or the
like, or may be porous foam, cotton, or the like. In the
present embodiment, the liquid holding member 151 is
formed into a flat shape. The liquid holding member 151
is interposed between the liquid storage unit 13 and a
metal heater 152 described later and is capable of holding
the aerosol generating liquid supplied from the liquid stor-
age unit 13, in liquid form.
[0027] The atomizing unit 15 includes the liquid holding
member 151 described above and the metal heater 152
having a small thickness. The "small thickness" as re-
ferred to herein means a form in which a thickness di-
mension is relatively smaller than a longitudinal dimen-
sion along a longitudinal direction X (see Fig. 2A de-
scribed later) of the metal heater 152, and the shape of
a cross section orthogonal to the longitudinal direction X
is not specifically limited. Examples of the shape of the
metal heater 152 include a linear shape, a strip shape,
and a tabular shape (a plate shape), but another shape
may be adopted.
[0028] Figs. 2A and 2B are views explaining the metal
heater 152 according to the first embodiment. The metal
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heater 152 is an electric heating metallic heater and is a
linear heater having a linear heating unit 1521. Needless
to say, the linear metal heater 152 corresponds to a heat-
er having a small thickness. Fig. 2A illustrates a sche-
matic perspective view of the heating unit 1521. The up-
per part of Fig. 2B illustrates a plan view of the metal
heater 152, and the lower part illustrates a side view of
the metal heater 152. The metal heater 152 includes a
pair of electrode units 1522a and 1522b provided on op-
posite sides of the heating unit 1521. The metal heater
152 may be made, for example, of stainless steel, nickel-
chrome alloy, or iron-chrome-aluminum alloy. The elec-
trode units 1522a and 1522b are set to be relatively larger
in width dimension than the heating unit 1521, and con-
sequently formed as a region relatively lower in electrical
resistance than the heating unit 1521.
[0029] In the present embodiment, the shapes of the
electrode units 1522a and 1522b are not specifically lim-
ited. Also, in the metal heater 152, the positions and sizes
of the electrode units 1522a and 1522b are not specifi-
cally limited. Although details of the metal heater 152 will
be described later, in the metal heater 152, the heating
unit 1521 and the pair of electrode units 1522a and 1522b
are formed of the same material in one piece. The metal
heater 152 is configured such that the heating unit 1521
is placed in abutment (contact) with the liquid holding
member 151. When the metal heater 152 is energized,
the heating unit 1521 generates heat, thereby heating
and vaporizing the aerosol generating liquid existing
around the heating unit 1521.
[0030] Note that male electrode pins 16a and 16b are
joined to the pair of electrode units 1522a and 1522b,
respectively, in the metal heater 152 (see, Figs. 1, 2B,
and the like). The electrode units 1522a and 1522b and
the respective male electrode pins 16a and 16b may be
joined together by welding or caulking, and the joining
method is not specifically limited. Also, as illustrated in
Fig. 1, the second connector 21 of the power supply rod
20 is provided with female terminals 24a and 24b that
can be fitted onto the male electrode pins 16a and 16b
provided on the side of the first connector 11 of the car-
tridge 10. For example, when the first connector 11 of
the cartridge 10 and the second connector 21 of the pow-
er supply rod 20 are fitted and connected together, the
male electrode pins 16a and 16b on the side of the first
connector 11 are fitted into the female terminals 24a and
24b on the side of the second connector 21, thereby elec-
trically connecting the male electrode pins 16a and 16b
with the female terminals 24a and 24b. Note that the male
electrode pins 16a and 16b are structured to be insulated
from each other by an insulating member (not illustrated),
and so are the female terminals 24a and 24b. Note that
the female terminals 24a and 24b of the second connec-
tor 21 are connected to a positive terminal and a negative
terminal of the battery 22, for example, via non-illustrated
lead wires. However, the connection method for the first
connector 11 and the second connector 21 is not limited
to pin connection, and any of various connection methods

can be adopted.
[0031] Also, in the first housing 10a of the cartridge 10,
an atomization cavity 153 is provided near the metal heat-
er 152 of the atomizing unit 15. An air intake 18 for use
to take in air from the outside is provided in the first hous-
ing 10a. When the user takes a draw on the mouthpiece
12, the air taken in from the outside through the air intake
18 of the first housing 10a is led into the atomization
cavity 153. Then, the aerosol generating liquid vaporized
by the metal heater 152 is mixed with the air and then
cooled, thereby generating aerosol in the atomization
cavity 153. Note that as illustrated in Fig. 1, the atomiza-
tion cavity 153 is communicated with the mouthpiece 12
through an internal passage 17 formed in the first housing
10a. Consequently, the aerosol generated in the atomi-
zation cavity 153 of the cartridge 10 is led to the mouth-
piece 12 through the internal passage 17 and supplied
to the user. Note that the number, positions, sizes, and
the like of air intakes 18 provided in the first housing 10a
are not specifically limited.
[0032] Next, details of the atomizing unit 15 according
to the present embodiment will be described by focusing
on a structure of the metal heater 152, in particular. Fig.
3 is a view illustrating a cross section of the heating unit
1521 of the metal heater 152 according to the first em-
bodiment. The cross section of the heating unit 1521 of
the metal heater 152 is defined as a section orthogonal
to the longitudinal direction indicated by reference sign
X in Fig. 2A.
[0033] As illustrated in Fig. 3, the heating unit 1521 of
the metal heater 152 includes a front face S1, a rear face
S2 opposed to the front face S1, and a pair of side faces
S3 that connect the front face S1 and the rear face S2
with each other. In the example illustrated in Fig. 3, the
front face S1 and the rear face S2 are parallel to each
other. Also, tapered protrusions 1523 are provided on at
least part of the pair of side faces S3, protruding laterally
in a tapered manner. More specifically, the tapered pro-
trusions 1523 protrude in directions different from an im-
aginary line L1 extending from the front face S1 to the
rear face S2. In the mode illustrated in Fig. 3, as an ex-
ample, the tapered protrusions 1523 protrude in direc-
tions orthogonal to the imaginary line L1 extending from
the front face S1 to the rear face S2. Hereinafter, the
direction in which the front face S1 and the rear face S2
extend will be defined as a "width direction" of the heating
unit 1521 and the dimension in the width direction of the
heating unit 1521 will be defined as a "width dimension".
Also, in the cross section of the heating unit 1521, a di-
rection orthogonal to the width direction will be defined
as a "thickness direction" and the dimension in the thick-
ness direction will be defined as a "thickness dimension".
Note that the imaginary line L1 extending from the front
face S1 to the rear face S2 is parallel to the thickness
direction and orthogonal to the width direction of the heat-
ing unit 1521. Also, protruding directions of the tapered
protrusions 1523 are parallel to the width direction of the
heating unit 1521.
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[0034] Next, details of the tapered protrusions 1523
will be described. Each of the tapered protrusions 1523
is formed by a pair of a first tapered surface TS1 and a
second tapered surface TS2 formed into concave curves.
The first tapered surface TS1 is formed into a concave
curve extending from a front side edge portion E1 serving
as a base end toward a tip FE of the tapered protrusion
1523, the front side edge portion E1 being connected
with the front face S1 and the side face S3. Also, the
second tapered surface TS2 is formed into a concave
curve extending from a rear side edge portion E2 serving
as a base end toward the tip FE of the tapered protrusion
1523, the rear side edge portion E2 being connected with
the rear face S2 and the side face S3. Note that as illus-
trated in Fig. 3, in the heating unit 1521 of the metal heater
152, preferably the front side edge portions E1 and the
rear side edge portions E2 forming the base ends of the
tapered protrusions 1523 formed on the respective side
faces S3 coincide in position in the width direction of the
heating unit 1521.
[0035] Fig. 4 is a view conceptually explaining a pro-
duction method for the metal heater 152 according to the
first embodiment. Reference sign BM1 denotes a metal
substrate used to make a metal heater 152. Here, as an
example of producing the metal heater 152, description
will be given by citing an example in which the metal
heater 152 is made by applying photo-etch processing
to the metal substrate BM1. Etching is a surface treat-
ment technique using corrosive action of chemicals or
the like, and involves applying a resist process to only
necessary part of a material surface to be used and ob-
taining a desired shape by dissolving unwanted part us-
ing an etching reagent (etching solution). The photo-etch-
ing is a precision processing technology resulting from a
combination of the etching technology described above
and photography, i.e., precision photography technolo-
gy/precision imaging technology, and is a precision
chemical processing technology that involves forming a
resist of a necessary pattern on a material such as metal
using a photoengraving process, removing unwanted
part using an etching solution, and thereby partially cor-
roding the material. The hatched part of the metal sub-
strate BM1 is a region in which the metal substrate BM1
is dissolved by the etching solution. Also, in Fig. 4, ref-
erence sign A1 denotes a heating unit forming region in
which the heating unit 1521 of the metal heater 152 is
formed. Also, reference signs A2 and A3 denote elec-
trode unit forming regions in which the electrode units
1522a and 1522b of the metal heater 152 are formed,
respectively.
[0036] Next, an etching process of the metal substrate
BM1 will be described. First, both faces (front face S1
and rear face S2) of the metal substrate BM1 illustrated
in Fig. 4 are coated entirely with a photoresist (step 1:
photoresist coating). The photoresist is a photosensitive
resin used as a mask to protect the metal substrate BM1
from the etching solution during chemical-machining.
Then, of the photoresist applied entirely to both faces of

the metal substrate BM1, regions (i.e., the heating unit
forming region A1 and electrode unit forming regions A2
and A3 as well as a frame R including an outer frame R1
and connecting portions R2 described later in Fig. 6) ex-
cluding a region (hatched region) in which the metal sub-
strate BM1 is to be dissolved by etch processing are cov-
ered with a photomask, and by performing an exposure
in this state, the photoresist corresponding to the region
(hatched region) to be dissolved is exposed (step 2: ex-
posure). Then, the photoresist is removed from the ex-
posed part using a developer (step 3: development). This
reveals the front face S1 and the rear face S2 of the
region (hatched region) to be dissolved and produces
the metal substrate BM1 with the other part (heating unit
forming region A1 and electrode unit forming regions A2
and A3) masked by the photoresist.
[0037] Next, the metal substrate BM1 (on which the
heating unit forming region A1 and electrode unit forming
regions A2 and A3 are masked by the photoresist) ob-
tained in step 3 is immersed in the etching solution for a
predetermined period of time. The present embodiment
adopts double-sided etch processing whereby etch
processing is applied to both faces (front face S1 and
rear face S2) of the metal substrate BM1. Fig. 5 is a view
conceptually explaining a process in which the metal sub-
strate BM1 dissolves gradually during double-sided etch-
ing. The hatched arrows in Fig. 5 conceptually indicate
dissolution directions when the etching solution dissolves
the metal substrate BM1. As illustrated, when double-
sided etch processing is applied to the metal substrate
BM1, part of the metal substrate BM1 remains in a direc-
tion orthogonal to the directions in which the etching so-
lution dissolves the metal substrate BM1. This makes it
possible to form the tapered protrusions 1523 described
in Fig. 3.
[0038] When the double-sided etch processing of the
metal substrate BM1 is completed, a metal substrate
BM1’ that has been subjected to the etch processing is
obtained as illustrated in Fig. 6. Reference signs H1 and
H2 in the figure denote etched holes formed by the etch
processing. The tapered protrusions 1523 are formed on
edges (in other words, peripheral edges of etched holes
H1 and H2) of the metal substrate BM1’. Also, in Fig. 6,
reference sign R denotes a frame that is not used as the
metal heater 152. In the example illustrated in Fig. 6, the
frame R includes an outer frame R1, which is an outer
peripheral region of the metal substrate BM1’, and con-
necting portions R2 that connect the outer frame R1 and
a heater forming portion P with each other. The heater
forming portion P is a region of the metal substrate BM1’
which is to become the metal heater 152.
[0039] In a manufacturing process of the metal heater
152, the heater forming portion P is removed from the
connecting portions R2 of the frame R. Therefore, ta-
pered protrusions 1523 such as described above are not
provided on side faces of the heater forming portion,
where the side faces of the heater forming portion cor-
respond to those parts of the electrode unit forming re-
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gions A2 and A3 of the heater forming portion P which
are connected to the connecting portions R2. Next, the
heater forming portion P (see Fig. 7) obtained in this way
undergoes bending such that the pair of electrode units
1522a and 1522b (electrode unit forming regions A2 and
A3) stand up from the heating unit 1521 (heating unit
forming region A1). This completes the metal heater 152
such as described with reference to Figs. 2A, 2B, and 3.
Note that as illustrated in Fig. 1, the metal heater 152 is
configured such that the heating unit 1521 is placed at a
different position from the pair of electrode units 1522a
and 1522b in a longitudinal direction of the cartridge 10
(aerosol inhaler cartridge). Regarding the etching solu-
tion for use in producing the metal heater 152, an appro-
priate one may be adopted according to the metal sub-
strate by selecting, for example, from a ferric chloride
solution, a ferric nitrate solution, hydrofluoric acid, nitric
acid, and the like as appropriate. Note that although the
pair of electrode units 1522a and 1522b are formed by
bending end portions of the heater forming portion P in
the above example, this is not restrictive, and the bending
described above is not essential in the manufacturing
process of the metal heater 152. Also, as described
above, the metal heater 152 according to the present
embodiment is configured such that some regions on the
side faces of the electrode units 1522a and 1522b are
not provided with the tapered protrusions 1523, this is
not restrictive, and the tapered protrusions 1523 may be
provided on the entire regions on the side faces of the
metal heater 152.
[0040] Fig. 8 is a view illustrating an installation mode
of the heating unit 1521 of the metal heater 152 on the
liquid holding member 151 of the atomizing unit 15. In
the example illustrated in Fig. 8, the heating unit 1521 is
installed on the liquid holding member 151 with the rear
face S2 of the heating unit 1521 of the metal heater 152
placed in abutment (contact) with the liquid holding mem-
ber 151. As described above, since the aerosol generat-
ing liquid supplied from the liquid storage unit 13 is ab-
sorbed and held in the liquid holding member 151, the
aerosol generating liquid exists in abundance around the
heating unit 1521. Here, when the user’s desire to smoke
is detected by the electronic control unit 23 and the bat-
tery 22 starts feeding electric power to the metal heater
152 of the cartridge 10, the heating unit 1521 generates
heat, thereby vaporizing the aerosol generating liquid. In
so doing, because of the tapered protrusions 1523
formed on the side faces S3 the heating unit 1521 ac-
cording to the present embodiment can secure a suffi-
cient surface area. More specifically, being equipped with
the tapered protrusions 1523, the heating unit 1521 can
have a larger surface area than a heater with a simply
circular or rectangular cross section and without the ta-
pered protrusions 1523 when the cross-sectional areas
are kept equal. Consequently, because heat generated
by the heating unit 1521 can be transferred efficiently to
the aerosol generating liquid, vaporization of the aerosol
generating liquid can be facilitated. That is, the metal

heater 152 according to the present embodiment can fa-
cilitate atomization of the aerosol generating liquid and
generate aerosol more efficiently than before.
[0041] Furthermore, with the production method for the
metal heater 152 according to the present embodiment,
the tapered protrusions 1523 are formed on the side fac-
es S3 of the heating unit 1521 through double-sided etch-
ing of the metal substrate BM1 for the metal heater 152.
The photo-etching, whereby the machining shape is de-
termined by precise photographic images, has the ad-
vantage of being able to perform microfabrication with
high accuracy. That is, in forming the tapered protrusions
1523 of the heating unit 1521 of the metal heater 152,
microfabrication at a level difficult with metal cutting and
the like can be performed easily with photo-etching. As
the production method for the metal heater 152, various
methods are conceivable, and the production method
may be implemented, for example, by metal cutting, but
the use of photo-etching for the production is preferable.
Also, in producing the metal heater 152, the tapered pro-
trusions 1523 of a desired shape can be formed easily,
by controlling parameters, including the type of etching
solution used for photo-etching, type and thickness of
the metal substrate, immersion time of the metal sub-
strate in the etching solution, pressure of the etching so-
lution, and temperature of the etching solution.
[0042] An under-mentioned protrusion length dimen-
sion L2 (see Fig. 3) of the tapered protrusions 1523 can
be decreased for example, by prolonging the immersion
time of the metal substrate in the etching solution (more
precisely, the immersion time after an opening is formed
by dissolution of the hatched region (a region of the metal
substrate BM1 from which the photoresist is removed) in
Fig. 4 described above). Also, for example, because the
speed at which the metal substrate is corroded (dis-
solved) can be increased by increasing the temperature
of the etching solution used for photo-etching, the pro-
trusion length dimension L2 can be reduced when com-
pared by keeping the immersion time in the etching so-
lution constant. Regarding the type of metal substrate,
for example, when a corrosion-prone type of metal sub-
strate is used, the protrusion length dimension L2 can be
reduced compared to when a relatively corrosion-resist-
ant type of metal substrate is used if the immersion time
in the etching solution is kept constant. Also, for example,
when the metal substrate is increased in thickness, be-
cause a corrosion rate in the width direction tends to de-
crease, it becomes easy to ensure increases in the pro-
trusion length dimension L2. Note that although in the
above embodiment, description has been given of an ex-
ample in which the tapered protrusions 1523 are formed
on the heating unit 1521 of the metal heater 152 by wet
etching that uses an etching solution, the tapered protru-
sions 1523 may be formed on the heating unit 1521 by
dry etching.
[0043] Also, according to the present embodiment,
since the metal heater 152 is produced using photo-etch-
ing technology, the heating unit 1521 and the pair of elec-
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trode units 1522a and 1522b can be produced in one
piece. This allows shapes and sizes of the electrode units
1522a and 1522b connected, respectively, to the male
electrode pins 16a and 16b to be set freely, and thereby
makes it possible to reduce variations in the heater re-
sistance value resulting from, for example, the joining
method, installation area, and the like of the electrode
units 1522a and 1522b with respect to the male electrode
pins 16a and 16b. Besides, since there is no need to weld
the electrode units 1522a and 1522b to the heating unit
1521 as described above, the metal heater 152 of stable
quality can be obtained easily. In particular, according to
the present embodiment, since the electrode units 1522a
and 1522b (electrode unit forming regions A2 and A3)
are connected to the frame R (specifically, the connecting
portions R2) of the metal substrate BM1 without connect-
ing the heating unit 1521 (heating unit forming region A1)
to the frame R of the metal substrate BM1, variations in
the electrical resistance value in the longitudinal direction
X of the heating unit 1521 can be reduced. This makes
it easy to obtain uniform heating from the heating unit
1521, and thus makes it possible to stabilize atomizing
operation. However, the metal heater 152 may be pro-
duced by welding the electrode units 1522a and 1522b
to the heating unit 1521.
[0044] Note that in the metal heater 152 according to
the present embodiment, as illustrated in Fig. 3, the heat-
ing unit 1521 of the metal heater 152 is configured such
that the tips FE of the tapered protrusions 1523 are lo-
cated at an approximate center in the thickness direction
of the heating unit 1521. Here, placing the tips FE of the
tapered protrusions 1523 of the heating unit 1521 at the
approximate center in the thickness direction of the heat-
ing unit 1521 means placing the tips FE a certain distance
away from the front face S1 and the rear face S2. This
makes it easy to avoid deformation of the tapered pro-
trusions 1523 even if pressure is exerted only on the ta-
pered protrusions 1523 in abutting the heating unit 1521
of the metal heater 152 against the liquid holding member
151. This makes it possible to reduce variations in the
electrical resistance value of the heating unit 1521 among
lots.
[0045] Also, by placing the tips FE of the tapered pro-
trusions 1523 of the heating unit 1521 at an approximate
center in the thickness direction of the heating unit 1521,
it is possible to make the shape on the side of the front
face S1 and the shape on the side of rear face S2 sym-
metrical with respect to the tips FE of the tapered protru-
sions 1523. Consequently, whichever of the front face
S1 and the rear face S2 of the heating unit 1521 may be
abutted against the liquid holding member 151, substan-
tially equal functions can be exhibited. Also, there is
promise of the effect of eliminating the need to make a
check in order to distinguish between the front face S1
and the rear face S2 during assembly of the metal heater
152. Note that from the viewpoint of achieving the above
effect, preferably the tips FE of the tapered protrusions
1523 of the heating unit 1521 are located within 610%

from a center position in the thickness direction of the
heating unit 1521.
[0046] Besides, with the production method for the
metal heater 152 according to the present embodiment,
since the tapered protrusions 1523 are formed on the
side faces S3 of the heating unit 1521 through double-
sided etching of the metal substrate BM1 for the metal
heater 152, the positions of the tips FE of the tapered
protrusions 1523 of the heating unit 1521 can be set eas-
ily to an approximate center in the thickness direction of
the heating unit 1521.
[0047] Also, in the metal heater 152 according to the
present embodiment, preferably the protrusion length di-
mension L2 (see Fig. 3) from the base ends (front side
edge portion E1 and rear side edge portion E2) of each
tapered protrusion 1523 of the heating unit 1521 to the
tip FE is in a range of 5% or more to 20% or less of the
thickness dimension of the heating unit 1521 of the metal
heater 152, and particularly preferably 10% or more to
15% or less. By setting the ratio of the protrusion length
dimension L2 of the tapered protrusions 1523 to the thick-
ness dimension of the heating unit 1521 in this way, it is
possible to secure a sufficient surface area of the heating
unit 1521. This allows the heating unit 1521 to come into
contact with a larger amount of aerosol generating liquid,
and consequently makes it possible to improve atomiza-
tion efficiency in the heating unit 1521. Besides, by curb-
ing increases in latent heat used to heat the heating unit
1521 itself, a suitable amount of heat can be generated
relative to electric energy.
[0048] Also, in the tapered protrusions 1523 of the
heating unit 1521 according to the present embodiment,
if D1 (see Fig. 3) denotes a line segment length of a
straight line joining each front side edge portion E1 (or
rear side edge portion E2) and tip FE while D2 (see Fig.
3) denotes an arc length on a first taper surface TS1
(second taper surface TS2) of each tapered protrusion
1523, preferably 1 < (D2/D1) < 1.29 is satisfied. That is,
preferably the ratio of the arc length D2 to the line seg-
ment length D1 is larger than 1 and smaller than 1.29.
This makes it possible to increase the surface area in
which the tapered protrusions 1523 of the heating unit
1521 can come into contact with the aerosol generating
liquid. Note that it is sufficient if the above-mentioned
ratio of the arc length D2 to the line segment length D1
is satisfied by at least one of the pair of tapered protru-
sions 1523 of the heating unit 1521, and this achieves
the effect of being able to increase the surface area in
which the tapered protrusions 1523 can come into con-
tact with the aerosol generating liquid.
[0049] Note that in the heating unit 1521 of the metal
heater 152 the front side edge portions E1 and the rear
side edge portions E2 of the tapered protrusions 1523
formed, respectively, on the pair of side faces S3 coincide
in position in the width direction of the heating unit 1521.
Also, the protrusion length dimension L2 (see Fig. 3) of
the tapered protrusions 1523 can be adjusted to a desired
length by controlling parameters, including the type of
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metal substrate BM1 used for the heating unit 1521 of
the metal heater 152, type and thickness of etching so-
lution, immersion time of the metal substrate BM1 in the
etching solution, pressure of the etching solution, and
temperature of the etching solution.
[0050] Also, from the viewpoint of efficiently atomizing
the aerosol generating liquid in the heating unit 1521 of
the metal heater 152 as well as from the viewpoint of
producing the metal heater 152 by applying photo-etch
processing to the metal substrate BM1, suitably dimen-
sions of the heating unit 1521 are set as follows. For
example, preferably the thickness dimension of the heat-
ing unit 1521 in cross section is 20 mm or more to 120mm
or less, and more preferably 50 mm or more to 120 mm
or less. Also, the width dimension of the heating unit 1521
in cross section is 20 mm or more to 120mm or less, and
more preferably 50 mm or more to 120 mm or less. If the
thickness or width dimension of the heating unit 1521 is
set smaller than 20 mm, accuracy in forming the tapered
protrusions 1523 might be reduced, and if the thickness
or width dimension is set larger than 120 mm, the latent
heat used to heat the heating unit 1521 itself might be-
come excessive, reducing the amount of generated heat
relative to electric energy. Thus, by setting the thickness
dimension and the width dimension of the heating unit
1521 in cross section to the preferable range described
above, it is possible to increase heat generation efficien-
cy of the heating unit 1521. Note that in the cross section
of the heating unit 1521, magnitude relationship between
the thickness dimension and the width dimension is not
specifically limited. Double-sided etch processing can be
adopted for production as long as the ratio (aspect ratio)
of the thickness dimension to the width dimension of the
heating unit 1521 is up to about 1:2.

<Variations>

[0051] Note that although in the installation example
of the metal heater 152 illustrated in Fig. 8, the heating
unit 1521 is installed with the rear face S2 of the heating
unit 1521 placed in abutment (contact) with the liquid
holding member 151, this is not restrictive. The metal
heater 152 may be installed with the front face S1 of the
heating unit 1521 placed in abutment (contact) with the
liquid holding member 151. For example, the metal heat-
er 152 may be installed in a mode in which part of the
heating unit 1521 is embedded in the liquid holding mem-
ber 151. For example, as with a variation illustrated in
Fig. 9A, at least one of the metal heater 152 and the liquid
holding member 151 may be biased such that the tips
FE of the tapered protrusions 1523 of the heating unit
1521 will come into contact with a front face 151a of the
liquid holding member 151. From the viewpoint of
smoothly atomizing the aerosol generating liquid held in
the liquid holding member 151, suitably the heating unit
1521 is sunk to such a depth into the liquid holding mem-
ber 151 that the tips FE of the tapered protrusions 1523
of the heating unit 1521 will come into contact with a front

face 151a of the liquid holding member 151.
[0052] Also, as with a variation illustrated in Fig. 9B, at
least one of the metal heater 152 and the liquid holding
member 151 may be biased such that the entire heating
unit 1521 will be embedded in the liquid holding member
151 with the front face S1 of the heating unit 1521 ex-
posed to the outside. Particularly preferably the metal
heater 152 is installed in such a mode from the viewpoint
of facilitating atomization of the aerosol generating liquid.
In the example illustrated in Fig. 9B, the metal heater 152
is installed in a mode in which the front face S1 of the
heating unit 1521 is located at a lower level than the front
face 151a of the liquid holding member 151. Also, for
example, by biasing at least one of the metal heater 152
and the liquid holding member 151, as with a variation
illustrated in Fig. 9C, the metal heater 152 may be in-
stalled in such a posture as to place the tapered protru-
sions 1523 provided on the side faces S3 of the heating
unit 1521 of the metal heater 152 in abutment (contact)
with the liquid holding member 151.
[0053] In the installation mode illustrated in Fig. 9C, in
assembling the atomizing unit 15 during production of
the aerosol inhaler 1, due to an anchoring effect produced
when the tapered protrusions 1523 of the heating unit
1521 of the metal heater 152 are caught on the liquid
holding member 151, improvement in assembly accura-
cy of the metal heater 152 can be expected.

<Second embodiment>

[0054] Next, a second embodiment will be described.
Figs. 10A and 10B are views illustrating a metal heater
152 according to a second embodiment. Fig. 10A illus-
trates a plane of the metal heater 152 and Fig. 10B illus-
trates a side face of the metal heater 152.
[0055] The metal heater 152 according to the present
embodiment is a plate heater equipped with a heating
unit 1521A having a plate shape. In the example illus-
trated in Fig. 10A, the heating unit 1521A has a substan-
tially rectangular plane and a plurality of through-holes
1524 are provided penetrating the heating unit 1521A in
the thickness direction. Hereinafter, a long-side direction
on the plane of the heating unit 1521A will be referred to
as a longitudinal direction and a short-side direction will
be referred to as a width direction. In the example illus-
trated in Fig. 10A, the through-holes 1524 have a rectan-
gular cross section and the plurality of through-holes
1524 are arranged forming a grid pattern in the plane of
the heating unit 1521A.
[0056] The heating unit 1521A of the metal heater 152
according to the second embodiment includes a front
face S1 and a rear face S2 opposed to the front face S1
as with the linear heating unit 1521 according to the first
embodiment. Also, the heating unit 1521A includes four
side faces S3 configured to connect the front face S1 and
the rear face S2 with each other. Fig. 11 is a view illus-
trating part of a cross section of the heating unit 1521A
according to the second embodiment. The cross section
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of the heating unit 1521A illustrated in Fig. 11 is obtained
by cutting the heating unit 1521 along the width direction
(short-side direction).
[0057] In the heating unit 1521A according to the
present embodiment, the tapered protrusion 1523 de-
scribed in the first embodiment is provided on each side
face S3. In the present embodiment, again each of the
tapered protrusions 1523 is formed by a pair of a first
tapered surface TS1 and a second tapered surface TS2
formed into concave curves and is configured to protrude
in a direction orthogonal to the imaginary line L1 extend-
ing from the front face S1 to the rear face S2. Besides,
the first tapered surface TS1 is formed into a concave
curve extending from a front side edge portion E1 serving
as a base end toward the tip FE of the tapered protrusion
1523, the front side edge portion E1 being connected
with the front face S1 and the side face S3, and the sec-
ond tapered surface TS2 is formed into a concave curve
extending from a rear side edge portion E2 serving as a
base end toward the tip FE of the tapered protrusion
1523, the rear side edge portion E2 being connected with
the rear face S2 and the side face S3. The tapered pro-
trusions 1523 extend along the four side faces S3 by
being formed into an annular shape surrounding an outer
periphery of the heating unit 1521A. In the present em-
bodiment, again the tips FE of the tapered protrusions
1523 of the heating unit 1521A are located at an approx-
imate center in the thickness direction of the heating unit
1521A.
[0058] Here reference sign S3’ in Fig. 11 denotes each
inside surface of each through-hole 1524. The inside sur-
faces S3’ of the through-hole 1524 in the heating unit
1521A corresponds to the side face connecting the front
face S1 and the rear face S2 with each other. As illus-
trated in Fig. 11, in the heating unit 1521A according to
the present embodiment, tapered protrusions 1523A are
provided also on the inside surfaces S3’ of the through-
hole 1524. Each of the tapered protrusions 1523A is
formed by a first tapered surface TS1’ and a second ta-
pered surface TS2’. The first tapered surface TS1’ is
formed into a concave curve extending from a front side
edge portion E1’ serving as a base end toward the tip FE
of the tapered protrusion 1523A, the front side edge por-
tion E1’ being connected with the front face S1 of the
heating unit 1521A and the inside surface S3’, and the
second tapered surface TS2’ is formed into a concave
curve extending from a rear side edge portion E2’ serving
as a base end toward the tip FE of the tapered protrusion
1523A, the rear side edge portion E2’ being connected
with the rear face S2’ and the inside surface S3’. The
tapered protrusions 1523A are formed into an annular
shape along the inside surfaces S3’ with the tips FE of
the tapered protrusions 1523A being located at an ap-
proximate center in the thickness direction of the heating
unit 1521A.
[0059] The metal heater 152 according to the second
embodiment can be suitably produced by the double-
sided etch processing of the metal substrate BM1 de-

scribed in the first embodiment. The etching process of
the metal substrate BM1 is similar to the process accord-
ing to the first embodiment, and thus detailed description
thereof will be omitted.
[0060] Fig. 12 is a view illustrating a relationship be-
tween the liquid holding member 151 and the metal heat-
er 152 in the atomizing unit 15 according to the second
embodiment. In the example illustrated in Fig. 12, the
heating unit 1521A, shaped like a flat plate, is installed
with the rear face S2 (or the front face S1) of the heating
unit 1521A placed in abutment (contact) with the liquid
holding member 151. In the present embodiment again,
because the tapered protrusions 1523 are formed on the
side faces S3 of the heating unit 1521A and the tapered
protrusions 1523A are formed on the inside surfaces S3’
of the through-holes 1524, the surface area of the heating
unit 1521A can be increased. That is, if the cross-sec-
tional areas are kept equal, compared to when the ta-
pered protrusions 1523 or 1523A are not provided, the
surface area of the heating unit 1521A provided with the
tapered protrusions 1523 or 1523A can be increased in
a relative sense. Consequently, vaporization of the aer-
osol generating liquid can be facilitated by heat genera-
tion of the heating unit 1521A upon energization, allowing
aerosol to be generated efficiently.
[0061] Furthermore, with the atomizing unit 15 accord-
ing to the present embodiment, the metal heater 152 is
installed in a mode in which the rear face S2 of the tabular
(flat) heating unit 1521A is placed in surface contact with
the liquid holding member 151 with the through-holes
1524 arranged in a grid pattern. Consequently, the aer-
osol generating liquid absorbed and held in the liquid
holding member 151 can be drawn into the through-holes
1524 in the heating unit 1521A by capillary action. In par-
ticular, since the tapered protrusions 1523A are provided
in each through-hole 1524 in the heating unit 1521A, the
cross-sectional area of an opening in the through-hole
1524 is structured to decrease gradually from the rear
side edge portion E2 serving as a base end of the second
tapered surface TS2 toward the tip FE of the tapered
protrusion 1523A, the second tapered surface TS2 being
formed into a concave curve by capillary action. This
makes it possible to draw up the aerosol generating liquid
smoothly from the liquid holding member 151 toward the
tips FE along the second tapered surfaces TS2’ of the
tapered protrusions 1523A provided in each through-
hole 1524 in the heating unit 1521A. That is, when the
heating unit 1521A is energized, the aerosol generating
liquid can be vaporized smoothly by being drawn up along
the second tapered surfaces TS2’ of the tapered protru-
sions 1523A.
[0062] Furthermore, in each through-hole 1524 in the
heating unit 1521A, the cross-sectional area of the open-
ing in the through-hole 1524 is structured to increase
gradually from near the center in the thickness direction
where the tips FE of the tapered protrusions 1523A are
located to the front side edge portions E1’. This makes
it possible to spread the aerosol generating liquid
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smoothly toward the atomization cavity 153 while the aer-
osol generating liquid is vaporized by being heated by
the second tapered surfaces TS2’ of the tapered protru-
sions 1523A. As a result, the vaporized aerosol gener-
ating liquid can be mixed efficiently with air in the atom-
ization cavity 153, facilitating aerosol generation.
[0063] Note that in the atomizing unit 15 according to
the present embodiment, the metal heater 152 may be
installed in a mode in which the front face S1 of the heat-
ing unit 1521A is placed in abutment (contact) with the
liquid holding member 151, and in this case again, the
tapered protrusions 1523A provided in the through-holes
1524 are expected to achieve the effect of facilitating
aerosol generation such as described above. Besides,
the heating unit 1521A according to the present embod-
iment may also adopt arrangement in relation to the liquid
holding member 151 such as described in the variations
illustrated in Figs. 9A to 9C.
[0064] Also, the shape of the through-holes 1524 in
the heating unit 1521A is not specifically limited, and may
be circular in cross section or polygonal other than quad-
rangle. Also, in the example illustrated in Fig. 10A, al-
though the plurality of through-holes 1524 are arranged
forming a grid pattern in the heating unit 1521A, the ar-
rangement mode of the through-holes 1524 is not spe-
cifically limited. For example, the plurality of through-
holes 1524 may be arranged irregularly in the heating
unit 1521A.
[0065] Note that the dimension of the heating unit
1521A of the metal heater 152 according to the second
embodiment in the longitudinal direction (long-side direc-
tion) is not specifically limited, but a mode in which the
longitudinal dimension is 15 mm or less is generally cited.
[0066] Whereas preferred embodiments of the present
invention have been described above, the aerosol inhaler
cartridge, the aerosol inhaler, and the aerosol inhaler
metal heater according to the embodiments lend them-
selves to various changes, improvements, combinations,
and the like. For example, whereas in the heating unit
1521 illustrated in the first embodiment (see Fig. 3 and
the like) and the heating unit 1521A illustrated in the sec-
ond embodiment (see Fig. 11 and the like), the tapered
protrusions 1523 protrude in directions orthogonal to the
imaginary line L1 extending from the front face S1 to the
rear face S2, it is sufficient that the tapered protrusions
1523 protrude in directions different from the imaginary
line L1, and, for example, the tapered protrusions 1523
may protrude in directions obliquely to the imaginary line
L1.

[Reference Signs List]

[0067]

1 ... Aerosol inhaler
10 ... Cartridge
11 ... First connector
12 ... Mouthpiece

13 ... Liquid storage unit
15 ... Atomizing unit
151 ... Liquid holding member
152 ... Metal heater
1521 ... Heating unit
1522a, 1522b ... Electrode unit
1523, 1523A ... Tapered protrusion
1524 ... Through-hole
TS1, TS1’ ... First tapered surface
TS2, TS2’ ... Second tapered surface

Claims

1. An aerosol inhaler cartridge comprising:

a liquid storage unit that stores an aerosol gen-
erating liquid; and
a metal heater that has a small thickness and
atomizes the aerosol generating liquid supplied
from the liquid storage unit,
wherein the metal heater includes a front face,
a rear face opposed to the front face, and a side
face that connects the front face and the rear
face with each other,
a tapered protrusion is provided on at least part
of the side face, protruding in a tapered manner
in a direction different from an imaginary line ex-
tending from the front face to the rear face, and
the tapered protrusion includes a first tapered
surface formed into a concave curve extending
from a front side edge portion serving as a base
end toward a tip of the tapered protrusion, and
a second tapered surface formed into a concave
curve extending from a rear side edge portion
serving as a base end toward the tip of the ta-
pered protrusion, the front side edge portion be-
ing connected with the front face and the side
face, the rear side edge portion being connected
with the rear face and the side face.

2. The aerosol inhaler cartridge according to claim 1,
wherein a protrusion length dimension of the tapered
protrusion from the base end to the tip is 5% or more
to 20% or less, of a thickness dimension of the metal
heater.

3. The aerosol inhaler cartridge according to claim 1 or
2, wherein the tip of the tapered protrusion is located
substantially at a center of the metal heater in a thick-
ness direction.

4. The aerosol inhaler cartridge according to any one
of claims 1 to 3, wherein the metal heater has a heat-
ing unit and an electrode unit formed in one piece,
where the heating unit heats the aerosol generating
liquid by generating heat when energized.

19 20 



EP 3 721 728 A1

12

5

10

15

20

25

30

35

40

45

50

55

5. The aerosol inhaler cartridge according to any one
of claims 1 to 4, wherein the metal heater is a linear
heater having a linear shape.

6. The aerosol inhaler cartridge according to any one
of claims 1 to 4, wherein the metal heater is a plate
heater having a plate shape.

7. The aerosol inhaler cartridge according to claim 6,
wherein a through-hole is provided penetrating the
metal heater in a thickness direction, and the tapered
protrusion is provided on an inside surface of the
through-hole.

8. The aerosol inhaler cartridge according to claim 7,
wherein a plurality of the through-holes is arranged
in the metal heater.

9. The aerosol inhaler cartridge according to any one
of claims 1 to 8, further comprising a liquid holding
member that is interposed between the liquid storage
unit and the metal heater to hold the aerosol gener-
ating liquid supplied from the liquid storage unit,
wherein
the metal heater is provided in contact with the liquid
holding member.

10. The aerosol inhaler cartridge according to claim 9,
wherein
the metal heater is a plate heater having a plate
shape with the front face or the rear face being placed
in contact with the liquid holding member, and
a plurality of through-holes is arranged in the metal
heater, penetrating the metal heater in a thickness
direction, with the tapered protrusion being provided
on an inside surface of each of the through-holes.

11. An aerosol inhaler comprising the aerosol inhaler
cartridge according to any one of claims 1 to 10.

12. An aerosol inhaler comprising:

a liquid storage unit that stores an aerosol gen-
erating liquid; and
a metal heater that has a small thickness and
atomizes the aerosol generating liquid supplied
from the liquid storage unit,
wherein the metal heater includes a front face,
a rear face opposed to the front face, and a side
face that connects the front face and the rear
face with each other,
a tapered protrusion is provided on at least part
of the side face, protruding in a tapered manner
in a direction different from an imaginary line ex-
tending from the front face to the rear face, and
the tapered protrusion includes a first tapered
surface formed into a concave curve extending
from a front side edge portion serving as a base

end toward a tip of the tapered protrusion, and
a second tapered surface formed into a concave
curve extending from a rear side edge portion
serving as a base end toward the tip of the ta-
pered protrusion, the front side edge portion be-
ing connected with the front face and the side
face, the rear side edge portion being connected
with the rear face and the side face.

13. An aerosol inhaler metal heater that has a small
thickness and atomizes an aerosol generating liquid,
the aerosol inhaler metal heater comprising a front
face, a rear face opposed to the front face, and a
side face that connects the front face and the rear
face with each other, wherein:

a tapered protrusion is provided on at least part
of the side face, protruding in a tapered manner
in a direction different from an imaginary line ex-
tending from the front face to the rear face; and
the tapered protrusion includes a first tapered
surface formed into a concave curve extending
from a front side edge portion serving as a base
end toward a tip of the tapered protrusion, and
a second tapered surface formed into a concave
curve extending from a rear side edge portion
serving as a base end toward the tip of the ta-
pered protrusion, the front side edge portion be-
ing connected with the front face and the side
face, the rear side edge portion being connected
with the rear face and the side face.
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