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(54) HANDHELD AEROSOL GENERATOR, METHOD OF MAKING AN AEROSOL GENERATING
CHAMBER OF A HANDHELD AEROSOL GENERATOR AND METHOD OF MAKING A
HANDHELD AEROSOL GENERATOR

(57) The present invention relates to a handheld
aerosol generator, comprising a housing, a container
contained inside the housing and into which an aerosol
generating material can be introduced by a user, the
container having an inner cavity surrounded by a wall,
the cavity being open to the surroundings so that the
aerosol generating material can be introduced into the
cavity, the container having a surface treatment provided
on the outer surface of thewall so that the treated surface
has a higher emissivity than the untreated wall, wherein
the surface treatment preferably comprises a coating, a
heater arranged to heat the treated wall of the container.
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Description

Technical Field

[0001] The present invention relates to a handheld
aerosol generator. It also relates to a method of making
the aerosol generating chamber of a handheld aerosol
generator and to amethod of making a handheld aerosol
generator.

Technical Background

[0002] The popularity and use of reduced-risk or mod-
ified-risk devices (also known as vaporisers) has grown
rapidly in the past two years as an aid to assist habitual
smokers wishing to quit using traditional tobacco pro-
ducts such as cigarettes, cigars, cigarillos, and rolling
tobacco. Various devices and systems are available that
heat or warm a substrate to product an aerosol as op-
posed to burning tobacco in conventional tobacco pro-
ducts.
[0003] Acommonlyavailable reduced-riskormodified-
risk device is a heated substrate aerosol generation
device or heat-not-burn (HNB) device. Devices of this
type generate an aerosol or vapor by heating an aerosol
substrate (i.e., consumable) that typically comprises to-
bacco or other suitable aerosol material to a temperature
typically in the range of 150°C to 350°C. Heating an
aerosol substrate, but not combusting or burning it, re-
leases an aerosol that comprises the core points sought
by the user but not the undesirable by-products of com-
bustion. In addition, the aerosol produced by heating the
tobacco or other aerosol generating material does not
typically comprise the burnt or bitter taste that may result
from combustion.
[0004] The aerosol substrate is generally inserted into
a cup. The cup is arranged so that its interior can be
accessed from theoutside. Thecuphason its periphery a
means of heating the substrate. Using those means, the
cup is capable transferring heat from the means of heat-
ing it to the material housed inside it. Accordingly, the
material housed in the cup, that is, the consumable, is
heated and thus vaporised. A user then inhales the
vapour that is generated by the heating of the consum-
able.
[0005] In the prior art, a stainless-steel material is
typically used to make such cups. These cups have a
thin film heater wrapped around the outside of the cup to
heat up the stainless steel. The heat is then conducted to
the consumable.
[0006] Such a way of attaching and heating up the cup
is rather effective for heat conduction. However, it is less
effective for heat radiation, which is another significant
method of heat transfer in particular to the aerosol gen-
erating substance. Thermal radiation can be expressed
through the Stefan-Boltzmann law which contains a va-
lue ε for emissivity, that is

[0007] Here, j∗ refers to the total energyemittedperunit
surface area of a black body across all wavelengths per
unit time,σ is theStefan-Boltzmannconstant, andT is the
temperature of the black body. The emissivity ε is a
number between 0 and 1 where 1 would be a perfect
black body radiator of heat and 0 would be the opposite.
In order to have as efficient a heat transfer by thermal
radiation as possible, the surface of the cup should have
a value close to 1.However, stainless steel of grade 316L
has a value of ε of 0.26 which is unsatisfactory.

Summary of the Invention

[0008] The invention aims at alleviating or solving at
least some of them. The invention is defined by the
independent claims.
[0009] Preferred embodiments are set out in the re-
spective dependent claims.
[0010] According to claim 1, a handheld aerosol gen-
erator is provided. Such a handheld aerosol generator is
an aerosol generator that can be easily used when
handheld and is, for example, distinct from aerosol gen-
erators such as shisha devices which are intended for
standing on a table or the floor, rather than being hand-
held whilst in use.
[0011] Suchahandheldaerosol generator comprisesa
housing which will, when in use, be held by a user and
which retains on its inside the container that can have the
aerosol generating material disposed therein. Into the
container, the aerosol generating material can be intro-
duced by a user. That is, the container is at least partially
open to the surroundings.
[0012] The container has an inner cavity surrounded
byawall,with thecavity beingopen to thesurroundingsof
the handheld aerosol generator so that the aerosol gen-
erating material can be introduced into the cavity. The
container has a surface treatment provided on the wall,
preferably the inner surface of the wall. The treatment
leads to an emissivity of 0.3 or larger. As a consequence,
the treated surface has a higher emissivity than the
untreated wall so that, as a consequence of the Ste-
fan-Boltzmann law, the container is better at radiating
heat andwill thus heat up the aerosol generatingmaterial
more quickly, in particular since the surface treatment is
provided on the inner wall adjacent to the aerosol gen-
eratingmaterial. Furthermore, a heater is providedon the
outside of the wall which can heat the wall of the contain-
er.
[0013] By the surface treatment, the emissivity of the
treated wall is increased, which leads to an improved
absorption and/or emission of heat radiation. In conse-
quence, this leads to a shortened time over which the
aerosol generating substance is heated up: if the inner
wall has the surface treatment applied thereto, it will
radiate heat more efficiently to the aerosol generating
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material, which means that the aerosol generating ma-
terial is heated upmore quickly. If the outer surface has a
surface treatment applied to it, a heat transfer to the cup
from the outside (for example by a heater) is more effi-
cient. These effects are particularly important for hand-
held devices which are typically driven by a limited ca-
pacity storage device for energy such as a battery. Com-
pared with fixedly installed devices, such as shisha de-
vices, which can be connected to a main electricity sup-
ply, energy efficiency is much more important. Further-
more, having a higher absorption capability for heat
radiation and a quicker heating up capability of the aero-
sol generating substance allows for a quicker response
time. This improves the user friendliness.
[0014] It is to be noted that whilst in the above, we have
focused on the inner surface of the wall having the sur-
face treatment and, to a lesser extent, on the outer sur-
face having the surface treatment applied to it, it is most
likely the case that all wall surfaces have the surface
treatment applied to it to simplify manufacture.
[0015] It is preferred that the surface treatment com-
prises the application of a coating which has a higher
emissivity. Such coatings canbe rather efficiently applied
on surfaces so that corresponding handheld aerosol
generators can be produced very cost efficiently.
[0016] It is preferred that the coating has a thermal
conductivity that is essentially the sameas or higher than
that of thematerial of the container. This ensures that the
coating itself does not hinder heat transport within the
container walls.
[0017] In a preferred embodiment, the coating com-
prises and preferably consists of silicon carbide or alu-
minium nitride. Such coatings can be easily applied.
[0018] It is also preferred if the coating comprises a
ceramic material. Such ceramic materials can also be
easily applied and have a long service life.
[0019] It is also preferred that the coating comprises a
hydrogenated amorphous silicon material. Such materi-
als are produced by SilcoTek as Silcolloy 1000 and have
a glass-like behaviour. Such materials have a good heat
radiation emission.
[0020] Additionally, a preferred embodiment involves
that the surface treatment comprises a sandblasting
and/or pickling surface treatment. Such treatments do
not require the use of a separate material to be coated
onto the surface and provide a way of making the other-
wise shiny metal surfaces rougher and duller to improve
thermal radiation absorbance.
[0021] This pickled and/or sandblast surface can be
oxidised which leads to an extremely inert and strong
coating of the surfacewith better safety credentials. Such
a treatment can, for example, in the case of a steel
container be performed by placing the container in an
oven which has a temperature of about 1000°C for about
a week to create an oxide coating on the surface. Whilst
this method leads the advantagesmentioned previously,
it is also comparatively slow, which leads to compara-
tively high costs and is thus less amenable to mass

production. It is also possible to use an abrasive tool to
scratch and dull the surface of the container or to dis-
pensewith anypolishing steps.However, this comeswith
its own challenges in order to create a uniform surface
within the container and also between different contain-
ers.
[0022] It is preferred that the coating has a thickness of
less than 2µm.The coating should be as thin as possible
since doing so reduces the time for the coating to be
applied and also reduces the thickness of the material
through which the heat to be transported so that the heat
transfer efficiency is increased. Furthermore, for a parti-
cularly thin coating material, the heat conductivity is not
that critical, given that there is very little material that is
applied and that could impede heat transfer.
[0023] According to another aspect of the invention, a
method of making an aerosol generating chamber of a
handheld aerosol generator is claimed. The method
comprises providing a container which has an inner
cavity surrounded by a wall. The cavity is open to the
surroundings so that the aerosol generatingmaterial can
be introduced into the cavity.
[0024] The method further comprises the step of pro-
viding a treatment on a surface of the wall, preferably the
inner surface, so that the treated surface has a higher
emissivity than the untreated surface. This leads to the
effects mentioned previously.
[0025] It is particularly preferred that any surface coat-
ing is applied to the wall using a CVD or a PVD method.
Suchmethods of applying a coating are particularly easy
to implement, for example using sputtering technologies,
andhave foundapplications in awide rangeof industries.

Brief Description of the Drawings

[0026]

Figure 1 shows an aerosol generator according to a
first embodiment of the invention.

Figure 2 shows a schematic cross-sectional view of
an aerosol generating chamber according to the
invention.

Figure 3 shows a cross-sectional view of a heating
chamber according to an embodiment of the inven-
tion.

Figure 4 shows a flow diagram showing method
steps for manufacturing the heating chamber ac-
cording to an embodiment of the invention.

Detailed Description of the Drawings

[0027] Figure 1 illustrates an aerosol generator 100
according to an embodiment of the invention. The aero-
sol generator 100 is illustrated in the assembled config-
uration with the internal components arranged within a
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housing 50.
[0028] The aerosol generator 100 is a heat-not-burn
device, which may also be referred to as a tobacco-
vapour device and comprises a container 200 configured
to receive an aerosol substrate such as a rod of aerosol
generating material, e.g., tobacco. The container 200 is
operable to heat, but not burn, the rod of aerosol gen-
erating material to produce a vapour or aerosol for in-
halation by a user. Of course, the skilled person will
appreciate that the aerosol generator 100 depicted in
Figure 1 is simply an exemplary aerosol generator ac-
cording to the invention. Other types and configurations
of tobacco-vapour products, vaporisers, or electronic
cigarettes may also be used as the aerosol generator
according to the invention.
[0029] Figure 2 shows a container 200 according to an
embodiment of the invention. The container 200 com-
prises a thermally conductive wall 202 which forms a
cavity 214 configured to hold the aerosol generating
material. The aerosol generating material can be intro-
duced via an opening 204. The container 200 is tubular,
e.g., cylindrical. In use, the user may insert the aerosol
generating material through the opening 204 in the con-
tainer 200 such that the aerosol generating material is
positionedwithin the container 200and interfaceswithan
inner surface 201 of the wall 202. The length of the wall
202 may be configured such that a portion of the aerosol
generating material protrudes through the opening 204
(i.e., out of the cavity 214) and can be received in the
mouth of the user for an experience akin to smoking a
cigarette or similar product.
[0030] Thewall 202 ismadeof amaterial that allows for
efficient heat transfer to the aerosol generating material
while maintaining sufficient structural stability. Examples
of such materials include steel or stainless steel. The
skilled personwill appreciate that the container 200 is not
limited to being tubular. For example, the container 200
may be formed as a cuboidal, conical, hemi-spherical or
other shaped cavity and can be configured to receive a
complementary shaped aerosol generating material.
Further, in some embodiments, the container 200 may
not entirely surround the aerosol generating material but
make instead only contact a limited area of the aerosol
generating material.
[0031] According to the invention, a coating 216 is
applied on an inner surface 201 of the wall 202 . The
coating 216 that is provided is a silcolloy coating pro-
duced by SilkoTek. This material improves emission of
heat radiation to anaerosol generatingmaterial arranged
in the cavity 214 of the container 200, with the heat
produced by the heating element 208 of the thin film
heater 207 provided so as to surround the wall 202.
The thin film heater 207 comprises a heating element
208 that is mounted on a flexible backing film 210. The
heating element 208 may comprise one or more heater
tracks extending across a surface of the flexible backing
film 210 which are insulated relative to the container 200
bymeans of an insulating layer 206. The heating element

208 comprises a heating material suitable for converting
electrical energy into heat (such as stainless steel, tita-
nium, nickel, nichrome, nickel-based alloys, silver, . In
use, power may be supplied to the heating element 208
from a power source such as a battery (not depicted)
such that the temperature of the heating element 208
increases and heat energy is transferred across the
insulating layer 206 to the wall 202. The aerosol gener-
ating material received within the container 200 is con-
ductively heated by thewall 202 to produceanaerosol for
inhalation by a user.
[0032] The flexible backing film 210 comprises a flex-
ible material preferably having a high dielectric capability
and low thermal mass, such as polyamide or polyether-
etherketon (PEEK). The thin film heater 207 is wrapped
around the wall 200 in a circumferential direction such
that the heating element 208 lies adjacent to (i.e., abuts,
contacts) the layer 206. That is, the layer 206 acts as a
separation between theheating element 208and thewall
202 such that a contact between the heating element 208
and the wall 202 is prevented. The flexible backing film
210 liesonanopposingsideof theheatingelement208 to
the layer 206, i.e., the heating element 208 is mounted to
an inner surface of the flexible backing film 210 with
respect to the cavity 200. The skilled person will appreci-
ate that, in alternative embodiments, the heating element
208 may not be formed as a thin film heater.
[0033] Due to the increased emissivity of the coating
216, the container 200 is better at radiating heat off to an
aerosol generating material arranged inside the contain-
er 200, which thus improves the response time of the
aerosol generator 100.
[0034] Figure 4 illustrates a flowchart which is a meth-
od 300 of manufacturing an aerosol generating chamber
of a handheld aerosol generator according to an embodi-
ment of the invention.
[0035] The method 300 begins at step 302, where a
container into which an aerosol generating material can
be introduced is provided. The container has an opening
for receiving an aerosol generating material.
[0036] At step 304, a coating is applied onto an inner
surface of the container using a PVD or CVD method.
This can be done using vacuum deposition. Preferably,
the coating is deposited using chemical vapour deposi-
tion (CVD).However, in someexamples, the coatingmay
be deposited using physical vapour deposition.
[0037] Subsequently, in step 306, a heating element is
attached to the container, and finally, an electrically in-
sulating film is wrapped around the container (step 308).

Claims

1. Handheld aerosol generator (100), comprising:

- a housing (50),
- a container (200) contained inside the housing
(50) for receiving aerosol generating material,
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the container (200) having an inner cavity (214)
surrounded by a wall (202), the cavity (214)
being open to the surroundings for receiving
aerosol generating material, the container
(200) having a surface treatment provided on
a surface (203) of the wall (202) so that the
treated surface has a higher emissivity than
the untreated wall (202), wherein the emissivity
of the treatedwall is higher than 0.3, wherein the
surface treatment preferably comprises a coat-
ing (216),
- a heater (207) arranged to heat the treated
surface of the container (200).

2. Handheld aerosol generator (100) according to
claim 1, wherein the surface treatment is provided
on the inner and/or outer surface of the wall (202).

3. Handheld aerosol generator (100) according to
claim 1 or 2, wherein the coating (216) comprises,
preferably consists of, SiC and/or AlN and/or where-
in the coating (216) comprises a ceramic material.

4. Handheld aerosol generator (100) according to one
of claims 1 to 2, wherein the coating (216) comprises
a hydrogenated amorphous silicon material.

5. Handheld aerosol generator (100) according to one
of claims 1 to 2, wherein the surface treatment com-
prises a sandblasting and/or pickling surface treat-
ment, wherein preferably, the sandblasted and/or
pickled surface has been oxidised.

6. Handheld aerosol generator (100) according to one
of claims 1 to 5, wherein the coating (216) has a
thickness of less than 2 µm.

7. Handheld aerosol generator (100) according to one
of the preceding claims, wherein the coating (216)
has a thermal conductivity that is essentially the
same as or higher than that of the material of the
container (200).

8. Methodofmaking theaerosol generatingchamberof
a handheld aerosol generator (100), the method
comprising:

- providing a container (200) into which an aero-
sol generating material can be introduced, the
container (200) having an inner cavity (214)
surrounded by a wall (202), the cavity (214)
being open to the surroundings so that the aero-
sol generating material can be introduced into
the cavity (214),
- providing a treatment on a surface of the wall
(202) so that the treated surface has a higher
emissivity than theuntreated surfaceandhasan
emissivity higher than 0.3, wherein the surface

treatment preferably includes the application of
a coating (216).

9. Method according to claim 8, wherein the inner an-
d/or outer surface of the wall (202) are treated.

10. Methodaccording toclaim8or9,wherein thecoating
(216) has a thermal conductivity that is essentially
the same as or higher than that of the material of the
container (200) and/or wherein the coating (216) is
applied to the wall (202) using a CVD or a PVD
method.

11. Method according to claim 10, wherein the coating
(216) is a hydrogenated amorphous silicon material
or wherein the coating (216) comprises, preferably
consists of, SiC and/or AlN.

12. Method according to one of claims 8 to 11, wherein
the coating (216) comprises a ceramic material.

13. Method according to one of claims 8 to 10, wherein
the outer surface of the wall (202) is treated by
sandblasting and/or picking, wherein the outer sur-
face is preferably subjected to an oxidisation treat-
ment.

14. Method according to one of claims 8 to 13, wherein
the coating (216) has a thickness of less than 2 pm.

15. Method of making a handheld aerosol generator
(100), comprising providing an aerosol generating
chamber (200) that hasbeenmadeusing themethod
of one of claims 8 to 14 and arranging the aerosol
generating chamber (200) inside a housing (50) .

Amended claims in accordance with Rule 137(2)
EPC.

1. Handheld aerosol generator (100), comprising:

- a housing (50),
- a container (200) contained inside the housing
(50) for receiving aerosol generating material,
the container (200) having an inner cavity (214)
surrounded by a wall (202), the cavity (214)
being open to the surroundings for receiving
aerosol generating material, the container
(200) having a surface treatment provided on
a surface (203) of the wall (202) so that the
treated surface has a higher emissivity than
the untreated wall (202), wherein the emissivity
of the treatedwall is higher than 0.3, wherein the
surface treatment preferably comprises a coat-
ing (216),
- a heater (207) arranged to heat the treated
surfaceof the container (200),whereinwhen the
surface treatment comprises the coating (216),
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the coating (216):
- comprises, preferably consists of, SiC and/or
AIN, and/or the coating (216) comprises a cera-
mic material, or
- comprises a hydrogenated amorphous silicon
material, or

the surface treatment comprises a sandblasting an-
d/or pickling surface treatment, wherein preferably,
the sandblasted and/or pickled surface has been
oxidised.

2. Handheld aerosol generator (100) according to
claim 1, wherein the surface treatment is provided
on the inner and/or outer surface of the wall (202).

3. Handheld aerosol generator (100) according to
claim 1 or 2, wherein the coating (216) has a thick-
ness of less than 2 µm.

4. Handheld aerosol generator (100) according to one
of the preceding claims, wherein the coating (216)
has a thermal conductivity that is essentially the
same as or higher than that of the material of the
container (200).

5. Methodofmaking theaerosol generatingchamberof
a handheld aerosol generator (100), the method
comprising:

- providing a container (200) into which an aero-
sol generating material can be introduced, the
container (200) having an inner cavity (214)
surrounded by a wall (202), the cavity (214)
being open to the surroundings so that the aero-
sol generating material can be introduced into
the cavity (214),
- providing a treatment on a surface of the wall
(202) so that the treated surface has a higher
emissivity than theuntreated surfaceandhasan
emissivity higher than 0.3, wherein the surface
treatment preferably includes the application of
a coating (216),
wherein when the surface treatment includes
the application of the coating (216), the coating
(216) is a hydrogenated amorphous silicon ma-
terial or the coating (216) comprises, preferably
consists of, SiC and/or AIN, and/or the coating
(216) comprises a ceramic material, or
the outer surface of the wall (202) is treated by
sandblasting and/or picking, wherein the outer
surface is preferably subjected to an oxidisation
treatment.

6. Method according to claim 5, wherein the inner an-
d/or outer surface of the wall (202) are treated.

7. Methodaccording toclaim5or6,wherein thecoating

(216) has a thermal conductivity that is essentially
the same as or higher than that of the material of the
container (200) and/or wherein the coating (216) is
applied to the wall (202) using a CVD or a PVD
method.

8. Methodaccording to oneof claims5 to7,wherein the
coating (216) has a thickness of less than 2 µm.

9. Method of making a handheld aerosol generator
(100), comprising providing an aerosol generating
chamber (200) that hasbeenmadeusing themethod
of one of claims 5 to 8 and arranging the aerosol
generating chamber (200) inside a housing (50).
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