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(54) POWDER INHALER COMPRISING PROPELLANT

(57)

A powder inhalation device with a propellant ac-

cording to various embodiments may include a housing
pipe, a carrier chamber disposed at one end portion of
the housing pipe and filled with the propellant, a mouth-

piece portion disposed at the other end portion of the
housing pipe, a first valve disposed between the carrier
chamber and the housing pipe and a powder supply con-
figured to supply powder into the housing pipe.
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Description
Technical Field

[0001] The following embodiments relate to a powder
inhalation device with a propellant.

Background Art

[0002] Recently, demands for alternative articles to
overcome disadvantages of general cigarettes have in-
creased. For example, there is an increasing demand for
a device (e.g., a cigarette-type electronic cigarette) that
generates an aerosol by electrically heating a cigarette
stick. Accordingly, research on an electrically heating-
type aerosol generating device and a cigarette stick (or
an aerosol generating article) applied thereto is being
actively conducted. For example, Korean Patent Appli-
cation Publication No. 10-2017-0132823 discloses a
non-combustion type flavor inhaler, a flavor inhalation
component source unit, and an atomizing unit.

Disclosure of the Invention
Technical Goals

[0003] According to various embodiments, a powder
inhalation device with a propellant may be provided.

Technical Solutions

[0004] A powderinhalation device with a propellantac-
cording to various embodiments may include a housing
pipe, a carrier chamber disposed at one end portion of
the housing pipe and filled with the propellant, a mouth-
piece portion disposed at the other end portion of the
housing pipe, a first valve disposed between the carrier
chamber and the housing pipe and a powder supply con-
figured to supply powder into the housing pipe.

[0005] According to an embodiment, the powder inha-
lation device may further include a second valve dis-
posed between the mouthpiece portion and the housing
pipe.

[0006] According to an embodiment, the powder inha-
lation device may further include a carrier cartridge dis-
posed at an opposite end portion to one end portion of
the carrier chamber facing the housing pipe.

[0007] According to an embodiment, pressure inside
the carrier chamber may be higher than atmospheric
pressure.

[0008] According to an embodiment, the powder inha-
lation device may further include an inhalation detection
sensor, wherein the inhalation detection sensor may be
configured to open and close the first valve by detecting
an inhaling action of a user.

[0009] According to an embodiment, the powder sup-
ply may be disposed between the first valve and the sec-
ond valve.
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[0010] According to an embodiment, the powder sup-
ply may include a powder cartridge capable of accom-
modating powder and a powder spray.

[0011] According to an embodiment, the powder spray
may be disposed inclined toward the mouthpiece portion.
[0012] According to an embodiment, the powder spray
may include a streamlined structure.

[0013] According to an embodiment, the carrier cham-
ber and the carrier cartridge may further include an ex-
cipient, and the excipient may include an aerosol forming
substrate or flavoring agent.

[0014] According to an embodiment, the powder car-
tridge may include a plurality of powder capsules includ-
ing powder, and the powder supply may further include
a crushing unit configured to crush the powder capsules
supplied by the powder cartridge.

[0015] According to an embodiment, the powder may
include nicotine.

Effects

[0016] A powderinhalation device with a propellant ac-
cording to an embodiment may transfer nicotine to a user
in a similar manner to a conventional nicotine inhalation
device that generates an aerosol. The powder inhalation
device with a propellantaccording to an embodiment may
provide a metered dose of a medium. The effects of the
powder inhalation device with a propellant according to
an embodiment may not be limited to the above-men-
tioned effects, and other unmentioned effects may be
clearly understood from the following description by one
of ordinary skill in the art.

Brief Description of Drawings
[0017]

FIGS. 1 and 2 are diagrams schematically illustrating
a powder inhalation device with a propellant accord-
ing to an embodiment.

FIGS. 3A and 3B are diagrams schematically illus-
trating a powder spray according to an embodiment.
FIG. 4 is a diagram schematically illustrating a pow-
der spray according to another embodiment.

Best Mode for Carrying Out the Invention

[0018] Theterms usedinvarious embodiments are se-
lected from among common terms that are currently
widely used, in consideration of their function in the dis-
closure. However, the terms may become different ac-
cording to an intention of one of ordinary skill in the art,
a precedent, or the advent of new technology. Also, in
particular cases, the terms are discretionally selected by
the applicant of the disclosure, and the meaning of those
terms will be described in detail in the corresponding part
of the detailed description. Therefore, the terms used in
the disclosure are not merely designations of the terms,
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but the terms are defined based on the meaning of the
terms and content throughout the disclosure.

[0019] It will be understood that when a certain part
"includes" a certain component, the partdoes notexclude
another component but may furtherinclude another com-
ponent, unless the context clearly dictates otherwise. Al-
so, terms such as "unit," "module," etc., as used in the
specification may refer to a part for processing at least
one function or operation and may be implemented as
hardware, software, or a combination of hardware and
software.

[0020] Hereinbelow, embodiments of the present dis-
closure are described in detail with reference to the ac-
companying drawings so that the embodiments may be
readily implemented by one of ordinary skill in the art to
which the present disclosure pertains. However, the
presentdisclosure may be implemented in many different
forms and is not limited to the embodiments described
herein.

[0021] Hereinafter, embodiments of the disclosure are
described in detail with reference to the drawings.
[0022] FIGS. 1 and 2 are diagrams schematically illus-
trating a powder inhalation device 10 with a propellant
according to an embodiment.

[0023] Referring to FIG. 1, the powder inhalation de-
vice 10 including the propellant may include a housing
pipe 11, a carrier chamber 12, a mouthpiece portion 13,
afirstvalve 14a, a second valve 14b, and a powder supply
15.

[0024] In an embodiment, the housing pipe 11 may
form a path for transferring the propellant, an excipient
and/or powder to the mouthpiece portion 13. The housing
pipe 11 may have the form of a hollow pipe.

[0025] In an embodiment, the carrier chamber 12 may
be disposed at one end portion of the housing pipe 11 in
the longitudinal direction. The carrier chamber 12 accord-
ing to an embodiment may be filled with the propellant
therein.

[0026] In an embodiment, the inside of the carrier
chamber 12 may maintain a state of high pressure. The
propellant filled in the carrier chamber 12 according to
an embodiment may exist in a gaseous state at atmos-
pheric pressure but may be stored in a liquid state inside
the carrier chamber 12 due to the high pressure. The
pressure inside the carrier chamber 12 may be higher
than atmospheric pressure, desirably a pressure of 2
times the atmospheric pressure (2 bar), and more desir-
ably a pressure of 6 times the atmospheric pressure (6
bar). The propellant according to an embodiment may
be HFA-134a (1, 1, 1, 2-Tetrafluorodthane), propylene
glycol (co-solvents propylene glycol), polyethylene gly-
col, HAF227 (1, 1, 1, 2, 3, 3, 3-heptafluoropropane),
152a(1, 1-Difluoroethane), and/or ethanol or a mixture
thereof.

[0027] In an embodiment, the carrier chamber 12 may
further include an excipient. An excipient according to an
embodiment may include an aerosol forming substrate
and/or a flavoring agent. An aerosol forming substrate
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according to an embodiment may refer to a material ca-
pable of forming an aerosol. The aerosol may include a
volatile compound. The aerosol forming substrate may
be solid or liquid. For example, a solid aerosol forming
substrate may include solid materials based on tobacco
raw materials such as tobacco sheets, cut tobacco
leaves, reconstituted tobacco, and the like, and a liquid
aerosol forming substrate may include a liquid composi-
tion based on nicotine, a tobacco extract, and/or various
flavoring agents. However, the scope of the present dis-
closure is notlimited to these examples. A flavoring agent
according to an embodiment may include, for example,
at least one of menthol, Cis-3-Hexenol, linalool, hexanal,
eucalyptol, methyl salicylate, guaiacol, orange oil, lemon
oil, star anise oil, peppermint oil, spearmint oil, lime ail,
or ginger oil.

[0028] In an embodiment, the mouthpiece portion 13
may be disposed at the other end portion of the housing
pipe 11 in the longitudinal direction. The other end portion
of the housing pipe 11 in the longitudinal direction may
refer to the end portion opposite to the carrier chamber
12. The mouthpiece portion 13 according to an embod-
iment may be a part that the mouth of the user of the
powder inhalation device 10 contacts to inhale the pow-
der.

[0029] In an embodiment, the first valve 14a and the
second valve 14b may open when the user of the powder
inhalation device 10 starts inhaling the powder and may
close when the user ends inhaling the powder.

[0030] In an embodiment, the first valve 14a may be
disposed between the housing pipe 11 and the carrier
chamber 12. It may be desirable that the inside of the
carrierchamber 12 according to an embodiment be main-
tained at a pressure higher than atmospheric pressure,
and it may be desirable that the pressure inside the hous-
ing pipe 11 according to an embodiment be maintained
lower than the pressure inside the carrier chamber 12.
In this case, when the user’s inhalation starts and the
first valve 14a is opened, a liquid-type propellant filled in
the carrier chamber 12 may vaporize and flow into the
housing pipe 11 through the first valve 14a.

[0031] In an embodiment, the second valve 14b may
be disposed between the housing pipe 11 and the mouth-
piece portion 13. The second valve 14b according to an
embodiment may be opened only when the user bites
the mouthpiece portion 13 and inhales so that the user
may inhale the powder only when desired.

[0032] In an embodiment, the powder supply 15 may
supply powder into the housing pipe 11. The powder sup-
ply 15 according to an embodiment may be disposed
between the first valve 14a and the second valve 14b.
The powder supply 15 according to an embodiment may
spray powder into a path formed by the housing pipe 11.
Referring continuously to FIG. 1, in an embodiment, the
powder supply 15 may spray powder from a direction
perpendicular to the path formed by the housing pipe 11.
Referring to FIG. 2, in an embodiment, the powder supply
15 may be disposed tilted obliquely to the path formed
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by the housing pipe 11. In this case, since the initial spray
direction of the powder supplied by the powder supply
15 and the moving direction of the propellant transferred
along the housing pipe 11 form an acute angle, more
efficient transfer may be possible.

[0033] Referring continuously to FIGS. 1 and 2, the
powder inhalation device 10 according to an embodiment
may further include a carrier cartridge 16.

[0034] In an embodiment, the carrier cartridge 16 may
refill the carrier chamber 12 with a propellant. The carrier
cartridge 16 according to an embodiment may be dis-
posed at the opposite end portion to one end portion of
the carrier chamber 12 facing the housing pipe 11. The
carrier cartridge 16 according to an embodiment may in-
clude the same propellant material as the propellant ma-
terial filled in the carrier chamber 12. The propellant ac-
cording to an embodiment may be HFA-134a (1,1, 1, 2-
Tetrafluorodthane), propylene glycol (co-solvents pro-
pylene glycol), polyethylene glycol, HAF227 (1, 1, 1, 2,
3, 3, 3-Heptafluoropropane), 152a (1, 1-Difluoroethane)
and/or ethanol or a mixture thereof.

[0035] Referring continuously to FIGS. 1 and 2, the
powder inhalation device 10 according to an embodiment
may further include a controller 17 and a switch 18.
[0036] Inanembodiment, the controller 17 may control
the overall operation of the powder inhalation device 10.
Specifically, the controller 17 may control the operation
of components included in the powder inhalation device
10. In addition, the controller 17 may verify a state of
each of the components of the powder inhalation device
10 to determine whether the powder inhalation device 10
is in an operable state.

[0037] Inanembodiment,the controller 17 may include
at least one processor. The processor may be imple-
mented as an array of a plurality of logic gates or may
be implemented as a combination of a general-purpose
microprocessor and a memory in which a program exe-
cutable by the microprocessor is stored. In addition, it is
to be understood by one of ordinary skillin the artto which
the present disclosure pertains that the processor may
be implemented in other types of hardware.

[0038] For example, the controller 17 may include an
inhalation detection sensor. The inhalation detection
sensor according to an embodiment may control the
opening and closing of the first valve 14a and/or the sec-
ond valve 14b by detecting when the user of the powder
inhalation device 10 intends to inhale or perform an in-
haling action. In this case, since power needs to be sup-
plied in order for the inhalation detection sensor to oper-
ate, the powder inhalation device 10 may further include
a battery (not shown) capable of supplying power.
[0039] Inanembodiment, the first valve 14a and/or the
second valve 14b may be manually opened and closed.
The switch 18 according to an embodiment may be dis-
posed at a position where the thumb or index finger may
be placed when the user grips the powder inhalation de-
vice 10, and when the switch 18 is clicked during inha-
lation, the first valve 14a and/or the second valve 14b
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may be opened so that the powder may be transferred.
[0040] Hereinafter, the shape of the powder supply 15
according to various embodiments is described with ref-
erence to FIGS. 3A, 3B, and 4.

[0041] FIGS.3A, 3B, and4 are diagrams schematically
illustrating the powder supply 15 according to an embod-
iment.

[0042] The powder supply 15 according to an embod-
iment may include a powder cartridge 152 in which pow-
der may be accommodated and a powder spray 154.
[0043] Referring to FIGS. 3A and 3B, in an embodi-
ment, the powder cartridge 152 may accommodate pow-
der particles MP. The powder particles MP may include
a medium that may be transferred to the user. The pow-
der cartridge 152 according to an embodiment may in-
clude powder, and the powder according to an embodi-
ment may include one cigarette’s worth of nicotine me-
dium or more.

[0044] The powder cartridge 152 according to an em-
bodiment may include an opening through which the
powder particles MP are discharged. Through the open-
ing of the powder cartridge 152, the powder particles MP
may be transferred to the powder spray 154.

[0045] In an embodiment, the powder spray 154 may
include an opening through which the powder particles
MP are discharged. Through the opening of the powder
spray 154, the powder particles MP may be transferred
into the housing pipe 11.

[0046] Referring to FIG. 3A, the powder spray 154 ac-
cording to an embodiment may include a streamlined
structure. Since the powder spray 154 according to an
embodiment may be inserted and disposed on the path
formed by the housing pipe 11, when the propellant is
transferred toward the mouthpiece portion 13, it may be
desirable that the powder spray 154 have a streamlined
structure in order to minimize resistance due to the pow-
der spray 154.

[0047] Referringto FIG. 3B, the powder spray 154 ac-
cording to an embodiment may include a tubular shape
formed in the longitudinal direction. In order to minimize
resistance due to the powder spray 154 on the path along
which the propellantis transferred toward the mouthpiece
portion 13, it may be desirable that the powder spray 154
have a narrow and long tubular shape.

[0048] The powder spray 154 according to an embod-
iment may be disposed tilted obliquely to the path formed
by the housing pipe 11 (see FIG. 2). In this case, since
the initial spray direction of the powder supplied by the
powder supply 15 and the moving direction of the pro-
pellant transferred along the housing pipe 11 form an
acute angle, more efficient transfer may be possible.
[0049] Referring to FIG. 4, the powder supply 15 ac-
cording to an embodiment may include a powder car-
tridge 152 and a powder spray 154. The powder cartridge
152 according to an embodiment may include a plurality
of powder capsules MC including a powder material. The
powder cartridge 152 according to an embodiment may
include an opening through which the powder capsule
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MC is discharged. Through the opening of the powder
cartridge 152, the powder capsules MC may be trans-
ferred to the powder spray 154.

[0050] Referring continuously to FIG. 4, the powder
supply 15 according to an embodiment may further in-
clude a crushing unit156. In an embodiment, the crushing
unit 156 may crush the powder capsules MC discharged
from the powder cartridge 152. Powder included in the
powder capsules MC crushed by the crushing unit 156
according to an embodiment may be discharged and
transferred into the housing pipe 11.

[0051] The powder material sprayed by the powder
spray 154 according to the various embodiments may
move toward the mouthpiece portion 13 together with the
propellant discharged from the carrier chamber 12. Here,
the propellant may be a highly evaporative material and
may be quickly vaporized and/or evaporated simultane-
ously when discharged from the high-pressure carrier
chamber, that is, the carrier chamber 12. Through the
process as the above, only the powder material and ex-
cipient may reach the mouthpiece portion 13 and be in-
haled by the user.

[0052] While the embodiments are described with ref-
erence to a limited number of drawings, it will be apparent
to one of ordinary skill in the art that various alterations
and modifications in form and details may be made in
these embodiments without departing from the spirit and
scope of the claims and their equivalents. For example,
suitable results may be achieved if the described tech-
niques are performed in a different order and/or if com-
ponents in a described system, architecture, device, or
circuit are combined in a different manner and/or re-
placed or supplemented by other components or their
equivalents.

[0053] Therefore, other implementations, other em-
bodiments, and/or equivalents of the claims are within
the scope of the following claims.

Claims

1. A powder inhalation device with a propellant, the
powder inhalation device comprising:

a housing pipe;

a carrier chamber disposed at one end portion
of the housing pipe and filled with the propellant;
a mouthpiece portion disposed at the other end
portion of the housing pipe;

afirst valve disposed between the carrier cham-
ber and the housing pipe; and

a powder supply configured to supply powder
into the housing pipe.

2. Thepowderinhalationdevice of claim 1, further com-
prising a second valve disposed between the mouth-
piece portion and the housing pipe.
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3.

10.

1.

12.

The powder inhalation device of claim 1, further com-
prising a carrier cartridge disposed at an opposite
end portion to one end portion of the carrier chamber
facing the housing pipe.

The powder inhalation device of claim 1, wherein
pressure inside the carrier chamber is higher than
atmospheric pressure.

The powder inhalation device of claim 1, further com-
prising an inhalation detection sensor,

wherein the inhalation detection sensoris configured
to open and close the first valve by detecting an in-
haling action of a user.

The powder inhalation device of claim 2, wherein the
powder supply is disposed between the first valve
and the second valve.

The powder inhalation device of claim 1, wherein the
powder supply comprises:

a powder cartridge configured to accommodate
powder; and
a powder spray.

The powder inhalation device of claim 7, wherein the
powder spray is disposed inclined toward the mouth-
piece portion.

The powder inhalation device of claim 7, wherein the
powder spray comprises a streamlined structure.

The powder inhalation device of claim 3, wherein the
carrier chamber and the carrier cartridge further
comprise an excipient, and the excipient comprises
an aerosol forming substrate or flavoring agent.

The powder inhalation device of claim 7, wherein

the powder cartridge comprises a plurality of
powder capsules comprising powder, and

the powder supply further comprises a crushing
unit configured to crush the powder capsules
supplied by the powder cartridge.

The powder inhalation device of one of claim 1,
wherein the powder comprises nicotine.
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