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Description

Technical Field

[0001] The present disclosure relates to a liquid-type inhalation formulation for use in a surface wave atomizer, and a
cartridge and an aerosol-generating apparatus including the same.

Background Art

[0002] As an alternative to overcome disadvantages of combustible tobacco, a method of generating an aerosol by
heating an aerosol generating material in a cigarette or a cartridge is widely used, instead of a method of generating an
aerosol by burning a cigarette, and there is an increasing demand for this method. Accordingly, research on a heating-type
(non-combustible) cigarette or a heating-type (non-combustible) aerosol generating system has been actively conducted.
[0003] Specifically, an aerosol generating system has a similar structure as a combustible cigarette of the related art and
generates mainstream smoke containing an aerosol by heating an aerosol generating material in a heating-type (non-
combustible) cigarette or a cartridge with a heater or ultrasonic vibration.
[0004] An electrical heating-type aerosol-generating apparatus for boiling and vaporizing a liquid among liquid-type
aerosol-generating apparatuses has high thermal conductivity and high atomization efficiency. However, there is a
possibility of altering functional inhalation materials in the liquid. For example, the release of harmful components such as
aldehyde from a high-temperature heat may pose a major health risk.
[0005] Meanwhile, an example of a method of atomization without boiling includes a method of using ultrasonic waves of
the related art. However, this method also causes a temperature rise in the process of causing vibration, and even when a
cooling method is used to lower the temperature, it is difficult to continuously perform stable atomization without failure
using a liquid having a high viscosity, and the method causes high power consumption for atomization and has low
efficiency due to a low speed.
[0006] Therefore, it is currently required to develop a liquid-type inhalation formulation using a surface wave (surface
acoustic wave (SAW)) atomizer capable of continuously and stably generating an aerosol while causing atomization with
vibration without a temperature rise and failure issues of a liquid having a high viscosity, and a cartridge and a liquid-type
aerosol-generating apparatus including the same.

Disclosure of the Invention

Technical Goals

[0007] Therefore, in order to overcome the problems and/or limitations of existing technologies as described above, an
object of the present disclosure is to provide a liquid-type inhalation formulation for use in a surface wave atomizer, and a
cartridge and an aerosol-generating apparatus including the same.
[0008] However, goals to be achieved are not limited to those described above, and other goals not mentioned above are
clearly understood by one of ordinary skill in the art from the following description.

Technical Solutions

[0009] According to an embodiment of the present disclosure, there is provided a liquid-type inhalation formulation for a
surface wave atomizer, in which

a viscosity at 20°C is 1.0 to 120 mPa·s,
the liquid-type inhalation formulation includes one or more selected from a group consisting of propylene glycol,
glycerin, and physiological saline, and
a content of the glycerin is 50 wt% or more with respect to a total weight of the propylene glycol, the glycerin, and the
physiological saline.

[0010] According to an aspect of the present disclosure, there is provided a cartridge including the liquid-type inhalation
formulation described above.
[0011] According to another aspect of the present disclosure, there is provided an aerosol-generating apparatus
including:

a cartridge including the liquid-type inhalation formulation described above; and
a control unit.
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Effects of the Invention

[0012] When the liquid-type inhalation formulation for use in the surface wave atomizer according to an aspect of the
present disclosure is used, stable atomization may be continuously performed up to a range of higher viscosity, and
therefore, a liquid having a viscosity in a wide range may be used in the aerosol-generating apparatus. Furthermore, the
use of the liquid-type inhalation formulation of the present disclosure may provide a sufficient amount of atomization and
facilitate pulmonary delivery. In addition, a flavoring agent may be mixed into the liquid-type inhalation formulation, and a
functional material (solid-phase or liquid-phase material) may be mixed with physiological saline for inhalation.
[0013] The cartridge and the aerosol-generating apparatus including the liquid-type inhalation formulation for use in the
surface wave atomizer according to an aspect of the present disclosure uses a surface wave to stably and continuously
perform atomization even with a liquid having a high viscosity using vibration without failure and a temperature rise of the
liquid.
[0014] It should be understood that the effects of the present disclosure are not limited to the above-described effects,
but are construed as including all effects that may be inferred from the configurations and features described in the
following description or claims of the present disclosure.

Brief Description of Drawings

[0015]

FIG. 1 is a diagram illustrating a change of a viscosity (20°C) according to a composition of a liquid-type inhalation
formulation for a surface wave atomizer and a content of a functional material (VIT B3) according to an embodiment of
the present disclosure.
FIG. 2 is a diagram illustrating a change of a surface tension (25°C) according to a composition of a liquid-type
inhalation formulation for a surface wave atomizer and a content of a functional material (VIT B3) according to an
embodiment of the present disclosure.
FIG. 3 is a diagram illustrating a change of a liquid density (25°C) according to a composition of a liquid-type inhalation
formulation for a surface wave atomizer and a content of a functional material (VIT B3) according to an embodiment of
the present disclosure.

Best Mode for Carrying Out the Invention

[0016] Hereinafter, embodiments will be described in detail with reference to the accompanying drawings. However,
various alterations and modifications may be made to the embodiments. Here, the embodiments are not construed as
limited to the disclosure. The embodiments should be understood to include all changes, equivalents, and replacements
within the idea and the technical scope of the disclosure.
[0017] The terminology used herein is for the purpose of describing particular embodiments only and is not to be limiting
of the embodiments. The singular forms "a", "an", and "the" are intended to include the plural forms as well, unless the
context clearly indicates otherwise. It will be further understood that the terms "comprises/comprising" and/or "include-
s/including" when used herein, specify the presence of stated features, integers, steps, operations, elements, and/or
components, but do not preclude the presence or addition of one or more other features, integers, steps, operations,
elements, components and/or groups thereof.
[0018] Unless otherwise defined, all terms including technical and scientific terms used herein have the same meaning
as commonly understood by one of ordinary skill in the art to which the embodiments belong. It will be further understood
that terms, such as those defined in commonly-used dictionaries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant art and will not be interpreted in an idealized or overly formal
sense unless expressly so defined herein.
[0019] When describing the embodiments with reference to the accompanying drawings, like reference numerals refer
to like components and a repeated description related thereto will be omitted. In the description of embodiments, detailed
description of well-known related structures or functions will be omitted when it is deemed that such description will cause
ambiguous interpretation of the present disclosure.
[0020] In addition, the terms first, second, A, B, (a), and (b) may be used to describe constituent elements of the
embodiments. These terms are used only for the purpose of discriminating one component from another component, and
the nature, the sequences, or the orders of the components are not limited by the terms.
[0021] A component, which has the same common function as a component included in any one embodiment, will be
described by using the same name in other embodiments. Unless otherwise mentioned, the descriptions of an embodi-
ment may be applicable to other embodiments and thus, repeated descriptions will be omitted for conciseness.
[0022] According to an embodiment of the present disclosure, there is provided a liquid-type inhalation formulation for
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use in a surface wave atomizer, wherein the liquid-type inhalation formulation has a viscosity of 1.0 to 120 mPa·s at 20°C,
and includes one or more selected from a group consisting of propylene glycol, glycerin, and physiological saline, and a
content of the glycerin is 50 wt% or more with respect to a total weight of the propylene glycol, the glycerin, and the
physiological saline.
[0023] An atomizer refers to an operation of vaporizing a liquid as liquid droplets in a gas. For example, the atomizer may
be implemented as an electrical heater including a coil for resistance (Joule) heating, resistive wires formed in different
shapes, or a susceptor for induction heating, and a capillary tube or a porous element having working performance
adjacent to the heater, which absorbs a liquid from a liquid storage and delivers the liquid to the electrical heater.
[0024] Surface waves may be spread along a surface of a liquid, the energy is concentrated mainly on a surface of a
medium such that an amplitude exponentially decreases inside the medium along with a distance from the surface. The
characteristics of the surface waves may be used to generate an aerosol on the liquid surface. The energy orientation
concentration characteristic may increase atomization efficiency and continuously and stably generate an aerosol with
uniform particle size, and may be more suitable to atomize a cigarette solution having a high viscosity than ultrasonic
waves. A frequency of the surface wave is generally 10 megahertz (MHz) to 500 megahertz (MHz), that is higher than a
frequency of the ultrasonic wave. Thus, compared to ultrasonic waves, an aerosol generated by the surface waves has a
smaller particle size, does not easily remain on the oral mucous or tongue surface, has a stronger inhalation strength, and
smells thicker, mild, and soft.
[0025] The liquid-type inhalation formulation, which is an aerosol forming formulation, may be a mixture of diol and
glycerin, and diol herein may be propylene glycol. In the present disclosure, propylene glycol may be understood as
propane‑1,2-diol, and glycerin may be understood as propane‑1,2,3-triol.
[0026] For the stable atomization of an aerosol-generating apparatus, the viscosity of the liquid-type inhalation
formulation is important. Normally, a viscosity of a liquid composition of 10 mPa·s or more may be considered as a high
viscosity. When such a liquid composition having a high viscosity is used in an electrically heating-type or ultrasonic
aerosol-generating apparatus, failure of the apparatus easily occurs or it is difficult to generate stable atomization.
[0027] A surface tension of the liquid-type inhalation formulation according to an embodiment of the present disclosure
may be 50 to 70 dyne at 25°C. When the surface tension is higher than the above range (50 to 70 dyne), a size of a liquid
droplet may be reduced. Meanwhile, in order to increase the surface tension, it is necessary to add a large amount of
ethanol, which is harmful to the human body and causes danger during the process.
[0028] A density of the liquid-type inhalation formulation according to an embodiment of the present disclosure
measured after storage at 25°C for a day may be 0.995 to 1.164 g/cc.
[0029] A mass ratio of the propylene glycol to the glycerin in the liquid-type inhalation formulation according to an
embodiment of the present disclosure may be 1:3 to 1:5.
[0030] The ratio of the propylene glycol to the glycerin may affect the viscosity of the liquid-type inhalation formulation,
and when the mass ratio of the propylene glycol to the glycerin is 1:3 to 1:5, the viscosity of the liquid-type inhalation
formulation may be 1.0 to 120 mPa·s (20°C).
[0031] A mass ratio of the physiological saline to the glycerin in the liquid-type inhalation formulation may be 4:5 to 1:7,
the mass ratio of the physiological saline to the glycerin may be desirably 4:5 to 2:6, and the density at 25°C may be 1.125 to
1.164 g/cc.
[0032] The physiological saline of the liquid-type inhalation formulation according to an embodiment of the present
disclosure may include a functional inhalation material. The functional inhalation material may be a liquid or solid. The
functional inhalation material may be included in an amount of 0 to 20 wt% with respect to the physiological saline.
Examples of the functional inhalation material may include nicotine, caffeine, vitamin, natural extracts, and the like.
Examples of the natural extracts may include rosemary, pine leaves, peppermint, spearmint, coffee, pineapple, chamo-
mile, orange, eucalyptus, thyme, geranium, jasmine, lavender, lemongrass, pine needles, clover, sage, taxol, bergamot,
basil, thyme, valerian, hyssop, tea tree, myrrh, juniper, and the like. However, the scope of the present disclosure is not
limited to the examples listed above.
[0033] When propylene glycol is added to the liquid-type inhalation formulation according to an embodiment of the
present disclosure, a flavoring agent may be mixed. The flavoring agent may be one or more selected from a group
consisting of mint, chocolate, cocoa, coffee, licorice, coriander, vanillin, ethyl vanillin, maltol, ethyl maltol, eucalyptol,
acetic acid, a breath freshener flavor, bergamot oil, rosemary, geranium oil, lemon oil, orange oil, lime oil, grapefruit oil, mint
oil, ginger oil, isosweet, and a fruit flavor component, and is not limited to the listed materials. When the condition is
odorless, propylene glycol may not be included.
[0034] The aerosol-generating apparatus according to an embodiment of the present disclosure may include a cartridge
including the liquid-type inhalation formulation, and a control unit.
[0035] The aerosol-generating apparatus may refer to an apparatus that generates an aerosol using an aerosol forming
material to generate an aerosol that may be inhaled through the mouth of a user directly to the lungs of the user. In a case of
the aerosol-generating apparatus of the present disclosure, the liquid-type inhalation formulation may be aerosolized
using a surface wave atomizer.
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[0036] The cartridge may generally include a liquid storage containing the liquid-type inhalation formulation.
[0037] The liquid storage may have a cylindrical shape with a hollow formed therein, and the hollow may be an inlet. The
inlet may provide steam to a user.
[0038] The control unit may generally include a battery that supplies power to operate the aerosol-generating apparatus,
a controller that controls driving of a system, and the like. The power may be delivered from the battery to activate a heater
included in the atomizer, the heater may vaporize a liquid delivered from the liquid storage, and the vaporized liquid may be
inhaled by a user.
[0039] Hereinafter, the present disclosure will be described in detail with reference to examples, however, the present
disclosure is not limited to the following examples.

Experimental Example 1: Measurement of viscosity and observation of atomization of liquid-type inhalation formula-
tion

[0040] The inventors measured a viscosity of the liquid-type inhalation formulation at 20°C using a Brookfield
Viscometer. A spindle was used 0 times, a rotation speed was set to 4 to 100 rpm, and a water bath was used to maintain
a temperature. This process was repeated three times, and the analysis was requested to a polymer testing and research
Institute and self-analysis was performed (crossed check). The results are shown in Table 1 below and FIG. 1.

[Table 1]

Viscosity (mPa·s)
Functional material content (wt%)

0 0.25 0.5 1 1.25 2.5 5 10 20

Example 1 9.3 9.6 10.3 11.6 14.0

Example 2 39.5 39.6 40.4 43.3 47.3

Example 3 114.9 118.0 120.2 124.0 127.7

Comparative Example 1.3

Example 1 - A liquid-type inhalation formulation in which a mass ratio of saline:propylene glycol (PG):glycerin (VG)
is 4:1:5.
Example 2 - A liquid-type inhalation formulation in which a mass ratio of saline:propylene glycol (PG):glycerin (VG) is
2:2:6.
Example 3 - A liquid-type inhalation formulation in which a mass ratio of saline:propylene glycol (PG):glycerin (VG) is
1:2:7.
Comparative Example - A liquid-type inhalation formulation including only saline.

[0041] When the viscosity exceeds 120 mPa·s, a large number of large liquid droplets having a diameter of 200 µm or
more may be generated. It is estimated that the large number of large liquid droplets are generated, because, in order to
vibrate a surface of a liquid having a high viscosity, more wave energy is required, which increases irregularity of surface
vibration. The large liquid droplets may adhere to an inner wall of an airflow tube to block an airflow path, or may be
discharged to the outside of the airflow tube to cause discomfort to a smoker, and may disturb smooth spraying. There may
be a difficulty of storage according to changes in a temperature and humidity.
[0042] In addition, in order to observe whether stable atomization occurs within the range of the viscosity described
above, a surface wave common element used for frequency filtering of a smartphone and a solution that wets a tobacco
paper filter were used. As a result of the atomization of the solution, it was confirmed that a uniform aerosol was
continuously and stably generated within the range of the viscosity described above. Therefore, the liquid-type inhalation
formulation according to the present disclosure may realize stable and continuous atomization up to a range of a high
viscosity of 120 mPa·s.

Example 2: Observation of surface tension of liquid-type inhalation formulation

[0043] In order to obtain results of Table 2 below, the measurement was performed using a tensiometer (plate type) at
25°C. The results are shown in Table 2 below and FIG. 2.
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[Table 2]

Surface tension (dyne)
Functional material content (wt%)

0 0.25 0.5 1 1.25 2.5 5 10 20

Example 1 57.0 57.0 57.2 57.4 57.3

Example 2 50.8 50.7 50.5 50.9 51.1

Example 3 49.5 50.0 50.1 50.4 51.3

Comparative Example 64.2

Example 3: Observation of density of liquid-type inhalation formulation

[0044] In order to measure a density of the liquid-type inhalation formulation at 25°C, a volume of a liquid having a certain
volume was measured with a measuring cylinder, a weight thereof was measured and calculated up to four valid numbers,
and results thereof are shown in Table 3 below and FIG. 3.

[Table 3]

Density (g/cc)
Functional material content (wt%)

0 0.25 0.5 1 1.25 2.5 5 10 20

Example 1 1.125 1.128 1.134 1.135 1.142

Example 2 1.152 1.155 1.158 1.159 1.164

Example 3 1.178 1.183 1.183 1.184 1.183

Comparative Example 0.995

[0045] While the embodiments are described with reference to 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
techniques are performed in a different order, and/or if components in a described system, architecture, device, or circuit
are combined in a different manner, and/or replaced or supplemented by other components or their equivalents.
[0046] Therefore, other implementations, other embodiments, and equivalents to the claims are also within the scope of
the following claims.

Claims

1. A liquid-type inhalation formulation for a surface wave atomizer, wherein

a viscosity at 20°C is 1.0 to 120 mPa·s,
the liquid-type inhalation formulation comprises one or more selected from a group consisting of propylene glycol,
glycerin, and physiological saline, and
a content of the glycerin is 50 wt% or more with respect to a total weight of the propylene glycol, the glycerin, and
the physiological saline.

2. The liquid-type inhalation formulation of claim 1,
wherein a surface tension at 25°C is 50 to 70 dyne.

3. The liquid-type inhalation formulation of claim 1,
wherein a density at 25°C is 0.995 to 1.164 g/cc.

4. The liquid-type inhalation formulation of claim 1,
wherein a mass ratio of the propylene glycol to the glycerin is 1:3 to 1:5.

5. The liquid-type inhalation formulation of claim 4,
wherein a mass ratio of the physiological saline to the glycerin is 4:5 to 1:7.
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6. The liquid-type inhalation formulation of claim 4,
wherein a mass ratio of the physiological saline to the glycerin is 4:5 to 2:6, and a density at 25°C is 1.125 to 1.164 g/cc.

7. The liquid-type inhalation formulation of claim 1,
wherein the physiological saline comprises a functional inhalation material.

8. The liquid-type inhalation formulation of claim 7,
wherein the functional inhalation material is included in an amount of 0 to 20 wt% with respect to the physiological
saline.

9. The liquid-type inhalation formulation of claim 7,
wherein the functional inhalation material comprises one or more selected from a group consisting of nicotine,
caffeine, vitamin, and natural extracts.

10. The liquid-type inhalation formulation of claim 9,
wherein the natural extracts comprises one or more selected from a group consisting of rosemary, pine leaves,
peppermint, spearmint, coffee, pineapple, chamomile, orange, eucalyptus, thyme, geranium, jasmine, lavender,
lemongrass, pine needles, clove, sage, taxol, bergamot, basil, thyme, valerian, hyssop, tea tree, myrrh, juniper, and
the like.

11. The liquid-type inhalation formulation of claim 1,
wherein the propylene glycol comprises a flavoring agent.

12. The liquid-type inhalation formulation of claim 11,
wherein the flavoring agent comprises one or more selected from a group consisting of mint, chocolate, cocoa, coffee,
licorice, coriander, vanillin, ethyl vanillin, maltol, ethyl maltol, eucalyptol, acetic acid, a breath freshener flavor,
bergamot oil, rosemary, geranium oil, lemon oil, orange oil, lime oil, grapefruit oil, mint oil, ginger oil, isosweet, and a
fruit flavor component.

13. A cartridge comprising the liquid-type inhalation formulation of one of claims 1 to 12.

14. An aerosol-generating apparatus comprising:

a cartridge comprising the liquid-type inhalation formulation of one of claims 1 to 12; and
a control unit.
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