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(54) AEROSOL-GENERATING DEVICE WITH FILTERING SYSTEM

(57)  Anaerosol-generating device comprises a filter-
ing system (10) configured to retain droplets of more than
500 pm. The filtering system comprises a filtering porous
partition (1; 1’) that is shaped as a dome or a cone or a

pyramid, for the liquid collected from retained droplets to
flow to outside of a center part of the filtering porous
partition.
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Description

[0001] The invention relates to an aerosol-generating
device which is provided with a filtering system.

-- BACKGROUND OF THE INVENTION --

[0002] Aerosol-generating devices are designed for
users thereof to inhale air that is loaded with aerosol.
To this purpose, each device comprises an atomizing
system that produces liquid droplets from an aerosol
precursor, and the droplets are driven by an airflow to
a mouthpiece of the aerosol-generating device. When
the atomizing system is based on a heater, the aerosol
precursor is heated and vaporized by the heater, and the
precursor vapor in the airflow then condensates into
liquid droplets when cooling down in the path from the
heater to the mouthpiece. With such operation, the pre-
cursor is heated but not cooked.

[0003] However, it may happen that some amount of
liquid precursor collects in excess on the heater, causing
spitting of large droplets of precursor into the airflow path
to the mouthpiece. Such spitting lowers the vaping ex-
perience for the user, because of unpleasant taste that
can be felt by him due to large precursor droplets reach-
ing his mouth.

[0004] But it is difficult to control the amount of liquid
precursor that is located at the heater at one time, in an
attempt of avoiding occurrence of spitting of large pre-
cursor droplets.

[0005] US 2022/0015433 A1 discloses using an outlet
filter which is arranged in the airflow path of an aerosol-
generating device between the atomizing system and the
mouthpiece, for blocking the precursor droplets that have
a size above a predetermined limit. Such filter sup-
presses large precursor droplets caused by spitting
and allows passage for small precursor droplets that
produce nice vaping experience. Another advantage of
implementing a filter at this location in the airflow path is
avoiding that dust and debris fall from the mouthpiece to
the atomizing system.

[0006] But after the aerosol-generating device has
been used for a duration, the filter can be saturated,
causing liquid collected from blocked large precursor
droplets to stand in excess at the filter. This in-excess
liquid may then flow away from the filter and reach the
heater again, thereby causing more spitting.

[0007] Starting from this situation, one object of the
present invention consists in improving the efficiency of
the filter in reducing spitting, even after a long service
time of the aerosol-generating device.

[0008] An additional object of the invention consists in
allowing retrofitting of aerosol-generating devices that
have been used by customers for some time before
the present invention.
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-- SUMMARY OF THE INVENTION --

[0009] For meeting at least one of these objects or
others, a first aspect of the present invention proposes
an aerosol-generating device which is suitable for deli-
vering an aerosol from an aerosol-generating substrate,
and which comprises:

- abody extending in a longitudinal direction between
a proximal end and a distal end, the body comprising
a pod compartment for accommodating a pod that
contains the aerosol-generating substrate;

- an outlet located at the proximal end of the body;

- an airflow path for delivering the aerosol from the
aerosol-generating substrate to the outlet; and

- afiltering system whichis arranged in the airflow path
and configured to retain droplets of more than 500
pwm (micrometer), preferably of more than 300 pm, in
diameter from the aerosol.

[0010] According to the invention, the filtering system
comprises a filtering porous partition that is shaped as a
dome or a cone or a pyramid. Thanks to such shape for
the filtering porous partition, liquid collected by the filter-
ing system from precursor droplets which have been
blocked by the filtering porous partition can flow in this
latter towards a liquid-storage arrangement, thereby al-
lowing desaturation of the filtering porous partition. Filter-
ing efficiency is thus effective over a service time for the
aerosol-generating device which is longer.

[0011] In particular, the invention applies when the
atomizing system is based on a heater. In such case,
the body may further comprise:

- a heater which is arranged for heating the aerosol-
generating substrate when the pod is in the pod
compartment, so as to produce the aerosol.

[0012] According to a preferred arrangement of the
aerosol-generating device, the heater may be located
at a distal end of the pod compartment oriented towards
the distal end of the body, and the airflow path extends
between the heater at a distal end of this airflow path and
the outlet at a proximal end of the airflow path, when the
pod is accommodated in the pod compartment. In parti-
cular, the outlet at the proximal end of the airflow path may
be arranged in a mouthpiece of the aerosol generating
device. Then, the filtering system may be located at a
region nearer to the proximal end of the airflow path,
compared to the distal end of this airflow path. In parti-
cular, it may be located between the pod compartment
and the outlet. Possibly, part of the airflow path may
extend through the pod, while being separated from
the aerosol-generating substrate contained in the pod.

[0013] According to an improvement of the invention,
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the filtering porous partition may be shaped to have a
center apex that is offset toward the proximal end of the
airflow path compared to a peripheral limit of the filtering
porous partition. Thus, when the aerosol-generating de-
vice is maintained with the proximal end of the airflow
path oriented upwards, gravity draws the liquid contained
in the filtering porous partition from a center part thereof,
thereby desaturating the center part of the filtering porous
partition.

[0014] According to a further improvement of the in-
vention, the filtering system may further comprise a li-
quid-absorbing portion that contacts the filtering porous
partition, so that liquid collected by the filtering porous
partition from the retained droplets soaks into the liquid-
absorbing portion. The liquid-absorbing portion stores
the liquid and avoids that this liquid spreads when the
aerosol-generating device is turned up-down. In efficient
and cost-effective embodiments, the liquid-absorbing
portion may be a foam portion, and/or may be based
on polyurethane or cellulose or cotton. Indeed, such
liquid-absorbing portion is even more efficient for retain-
ing the liquid collected in excess by the filtering porous
partition. The liquid-absorbing portion may contact the
filtering porous partition at the peripheral limit of this
filtering porous partition. In this way, the liquid contained
in the filtering porous partition is drained from the center
part thereof to its peripheral limit, so as to desaturate a
maximum area in the filtering porous partition.

[0015] According to a preferred constitution of the fil-
tering system, it may further comprise a frame designed
for maintaining the filtering porous partition and the liquid-
absorbing portion so as to form altogether a one-piece
element. Such constitution allows easy and rapid mount-
ing of the filtering system in the aerosol-generating de-
vice, possibly in its mouthpiece. It also allows easy and
rapid retrofitting of already-existing aerosol-generating
devices, by assembling the one-piece element of the
filtering system at an appropriate location in the airflow
path of these devices. The filtering system may further
comprise a retaining portion that maintains the liquid-
absorbing portion in the frame. Such retaining portion
may also participate in avoiding fluid leakage from the
liquid-absorbing portion.

[0016] In first implementations of the invention, the
filtering porous partition may be comprised of a synthetic
polymer, preferably a polyamide-based synthetic poly-
mer, such as nylon@, in a form suitable for retaining the
droplets of more than 500 um, preferably of more than
300 pm, in diameter from the aerosol. The filtering sys-
tem may then further comprise a reinforcement grid that
is arranged close to the filtering porous partition to main-
tain a shape thereof, and the frame further secures the
reinforcement grid close to the filtering porous partition.
In particular, the reinforcement grid may also be shaped
as adome or a cone or a pyramid. The reinforcement grid
may be either above or below the filtering porous partition
in the assembly of the filtering system, when the aerosol-
generating device is oriented with the body proximal end
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upwards.

[0017] Insecond implementations of the invention, the
filtering porous partition may be comprised of synthetic
polymer, preferably a polyamide-based synthetic poly-
mer, such as nylon@, in a form suitable for retaining the
droplets of more than 500 um, preferably of more than
300 pm, in diameter from the aerosol, and it additionally
incorporates embedded reinforcement elements that are
suitable for maintaining the shape of the filtering porous
partition.

[0018] In third implementations of the invention, the
filtering porous partition may be comprised of a metal
mesh, preferably a stainless steel or titanium mesh, this
metal mesh being suitable for retaining the droplets of
more than 500 um, preferably of more than 300 um, in
diameter from the aerosol. In such third embodiments,
the filtering porous partition maintains its shape over time
on its own.

[0019] Generally for the invention, the filtering system
may be secured across the airflow path by means of an
adhesive, in particular a silicone-based adhesive.
[0020] Also generally for the invention, the body may
comprise a mouthpiece, and the filtering system may
then be located within the mouthpiece.

[0021] These and otherfeatures of the invention will be
now described with reference to the appended figures,
which relate to preferred but not-limiting embodiments of
the invention.

-- BRIEF DESCRIPTION OF THE DRAWINGS --
[0022]

Figure 1 is a cross-sectional view of an aerosol-
generating device according to the invention.

Figure 2 illustrates an operation of a filtering system
implemented in the aerosol-generating device of
Figure 1.

Figures 3a and 3b are an exploded view and a
perspective view of a first possible embodiment of
the filtering system of Figure 2.

Figures 4a and 4b correspond to Figures 3a and 3b
for a second possible embodiment of the filtering
system of Figure 2.

Figures 5a and 5b correspond to Figures 3a and 3b
for a third possible embodiment of the filtering sys-
tem of Figure 2.

[0023] For clarity sake, element sizes which appear in
these figures do not correspond to actual dimensions or
dimension ratios. Also, same reference numbers which
are indicated in different ones of these figures denote
identical elements of elements with identical function.
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-- DETAILED DESCRIPTION OF THE INVENTION --

[0024] Referring to Figure 1, an aerosol-generating
device comprises a body 100 which has an elongated
shape along a longitudinal direction L and extends be-
tween a proximal end 100P and a distal end 100D. When
using the device, a user inhales air loaded with aerosol
from the proximal end 100P of the body 100. To this
purpose, the body 100 at its proximal end 100P may
be formed as a mouthpiece 103, and the use position
of the aerosol-generating device corresponds to the
proximal end 100P oriented upwards relative to the distal
end 100D. According to a possible design of the aerosol-
generating device, the bottom part of the body 100 may
accommodate a battery 110 and electrical circuitry 111
suitable for controlling operation of the aerosol-generat-
ing device and recharge of the battery. The upper part of
the body 100 is provided with a compartment 101 suitable
foraccommodating a pod 200 which contains an aerosol-
generating substrate. Aheater 102 may be located neara
lower part of the pod 200, and the pod 200 arranged for
delivering liquid from the aerosol-generating substrate to
the heater 102. An airflow path 104 extends from the
heater location to an outlet 105 located at the proximal
end 100P of the body 100. Thus, a proximal end 104P of
the airflow path 104 opens up in the outlet 105, and the
heater 102 is located at a distal end 104D of the airflow
path 104. In such arrangement, the airflow path 104 may
extend through the pod 200, but alternative arrange-
ments of the aerosol-generating device are also possible.
When the user draws air by inhaling at the outlet 105, air
flows in the airflow path 104 from distal end 104D to
proximal end 104P and simultaneously the heater 102
vaporizes the liquid. The vapour is thus conveyed by the
air which cools down when moving to the proximal end
104P, so that the vapour condensates to form aerosol
droplets. These droplets are usually of less than 300 um
in diameter, and suitable for providing nice vaping ex-
perience to the user.

[0025] However, it happens during this operation that
too much liquid is delivered by the pod 200 at one time to
the heater 102. Then, additionally to vaporizing part of
this liquid as justdescribed, the heater 102 ejects some of
the in-excess liquid into droplets of more than 500 pum.
This undesired behaviour is called spitting. When such
large droplets enter the mouth of the user after having
travelled along the airflow path 104, they cause unplea-
sant feeling to the user. The presentinvention provides a
filtering system 10 mounted in the airflow path 104,
preferably at its proximal end 104P, for retaining the large
droplets of more that 500 wm in diameter and avoiding
that these large droplets enter the user’'s mouth. Prefer-
ably, the filtering system 10 is selected for blocking
droplets above the limit of 300 wm for the droplet dia-
meter. Blocked droplets then form collected liquid at the
filtering system 10, and an improvement of the invention
prevents this collected liquid from flowing back to the
heater 102 and then causing further spitting.
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[0026] This invention improvement provides that a fil-
tering porous partition of the filtering system 10 has a
shape that allows removal of the liquid collected by this
filtering porous partition, from a center part thereof. This
shape is cone-like or pyramid-like or may also be dome-
like. Such shape in combination with gravity makes the
liquid which is collected by the filtering porous partition
flow along this latter to a defined location where it can be
stored. When so-shaped filtering porous partition has a
central apex A which is oriented upwards in the use
position of the aerosol-generating device, the collected
liquid flows to the peripheral limit of the filtering porous
partition. Then, a reservoir may be provided at the per-
ipheral limit of the filtering porous partition, which is in
fluid-communication with this latter for absorbing the
collected liquid. Preferably, this reservoir may be at least
partially filled with a liquid-absorbing portion, so that
liquid collected by the filtering porous partition from the
retained droplets soaks into the liquid-absorbing portion.
In particular, the liquid-absorbing portion may contact the
filtering porous partition. In this way, capillarity of the
liquid-absorbing portion may participate in an efficiency
for retaining the liquid collected in excess by the filtering
porous partition. In Figure 2, the reference numbers listed
hereunder denote the following elements:

1 or 1’: the filtering porous partition

4: a peripheral frame of the filtering system 10, in
which the reservoir is provided

2: the liquid-absorbing portion, inserted into the re-
servoir

5: aretaining portion, also called plug, which may be
press-fitted into an aperture of the reservoir for seal-
ing it, so as to maintain the liquid-absorbing portion 2
and the stored liquid inside the reservoir

LD: droplets larger than 500 pm in diameter, possibly
produced by the heater 102 through spitting beha-
viour, and blocked by the filtering porous partition 1 or
4

SD: droplets smaller than 300 wm in diameter, pas-
sing through the filtering porous partition 1 or 1’ and
providing nice vaping experience to the user

CL: liquid collected by the filtering porous partition 1
or 1" and soaking into the liquid-absorbing portion 2

[0027] The liquid-absorbing portion 2 may be a foam
portion, for example polyurethane-based. Alternatively, it
may be a fibrous portion, for example based on cellulose
or cotton fibers.

[0028] Theframe 4 may be of a plastic or thermoplastic
material, such as polycarbonate, and the retaining por-
tion 5 may be rubber-based. Thanks to implementing the
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frame 4, the filtering system 10 appears as a one-piece
element which can be mounted easily in the airflow path
104 near its proximal end 104P or in the mouthpiece 103.
Silicone-based adhesive may be used to secure it at
proper location. In this way, the filtering system 10 can
be mounted into a new aerosol-generating device when
manufacturing this latter, but also added to an already-
existing aerosol-generating device during a retrofit pro-
cedure.

[0029] The embodiments disclosed now illustrate
three possibilities for ensuring that the filtering porous
partition remains with its nominal shape during assem-
bling in the aerosol-generating device and over the ser-
vice time of this latter, even when loaded with liquid from
the blocked large droplets.

[0030] In the embodiment of Figures 3a and 3b, the
filtering porous partition 1 may be comprised of a syn-
thetic polymer, for example a polyamide-based synthetic
polymer such as nylon@, forming a mesh suitable for
retaining the droplets of more than 500 wm, preferably of
more than 300 um, in diameter from the aerosol. Then, a
reinforcement grid 3 is added in the filtering system 10,
and maintained against the filtering porous partition 1 by
the peripheral frame 4, above or below the filtering porous
partition. The reinforcement grid 3 may be a metal grid,
for example made from stainless steel or titanium wire.
The reinforcementgrid 3 may itself have a dome- or cone-
or pyramid-like shape so as to impart such form to the
filtering porous partition 1. It may be press-fitted together
with the filtering porous partition 1 into the peripheral
frame 4.

[0031] In the embodiment of Figures 4a and 4b, the
filtering porous partition 1 may be comprised again of
nylon@ mesh suitable for retaining the droplets of more
than 500 pm, or more than 300 pwm, but it incorporates
reinforcement elements 3’ which are embedded in the
nylon® mesh. These reinforcement elements 3’ may only
have the function of ensuring that the shape of the filtering
porous partition 1 remains over time, but they do not
participate in the filtering function that is effective for
the droplets. The reinforcement elements 3’ may be
plastic of metal fibers which are dispersed within the
nylon@ mesh.

[0032] In the embodiment of Figures 5a and 5b, the
filtering porous partition 1’ may be comprised of a metal
mesh, preferably a stainless steel or titanium mesh, that
is suitable to produce the function of filtering the droplets
based on their individual diameter values. Such metal
mesh is rigid enough to remain in shape over the lifetime
of the aerosol-generating device.

Claims
1. An aerosol-generating device suitable for delivering

an aerosol from an aerosol-generating substrate, the
aerosol-generating device comprising:
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- a body (100) extending in a longitudinal direc-
tion (L) between a proximal end (100P) and a
distal end (100D), the body comprising a pod
compartment (101) for accommodating a pod
(200) containing the aerosol-generating sub-
strate;

- an outlet (105) located at the proximal end
(100P) of the body (100);

- an airflow path (104) for delivering the aerosol
from the aerosol-generating substrate to the
outlet (105); and

- a filtering system (10) arranged in the airflow
path (104) and configured to retain droplets of
more than 500 wm, preferably of more than 300
pm, in diameter from the aerosol,

wherein the filtering system (10) comprises afiltering
porous partition (1; 1’) that is shaped as adome or a
cone or a pyramid.

The aerosol-generating device of claim 1, wherein
the body (100) further comprises:

- a heater (102) arranged for heating the aero-
sol-generating substrate when the pod (200) is
in the pod compartment (101), so as to produce
the aerosol.

The aerosol-generating device of claim 2, wherein
the heater (102) is located at a distal end of the pod
compartment (101) oriented towards the distal end
(100D) of the body (100), and the airflow path (104)
extends between the heater at a distal end (104D) of
said airflow path and the outlet (105) at a proximal
end (104P) of said airflow path, when the pod (200) is
accommodated in the pod compartment,

and wherein the filtering system (10) is located at a
region nearer to the proximal end (104P) of the air-
flow path (104), compared to the distal end (104D) of
said airflow path.

The aerosol-generating device of one of the preced-
ing claims, wherein the filtering porous partition (1;
1’) is shaped to have a center apex (A) that is offset
toward the proximal end (104P) of the airflow path
(104) compared to a peripheral limit of said filtering
porous partition.

The aerosol-generating device of one of the preced-
ing claims, wherein the filtering system (10) further
comprises a liquid-absorbing portion (2) that con-
tacts the filtering porous partition (1; 1’), so that liquid
that is collected by the filtering porous partition from
the retained droplets soaks into the liquid-absorbing
portion.

The aerosol-generating device of claims 4 and 5,
wherein the liquid-absorbing portion (2) contacts the
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filtering porous partition (1; 1’) at the peripheral limit
of said filtering porous partition.

The aerosol-generating device of claim 5 or 6,
wherein the liquid-absorbing portion (2) is based
on polyurethane or cellulose or cotton.

The aerosol-generating device of one of claims 5 to
7, wherein the filtering system (10) further comprises
a frame (4) designed for maintaining the filtering
porous partition (1; 1’) and the liquid-absorbing por-
tion (2) so as to form altogether a one-piece element.

The aerosol-generating device of claim 8, wherein
the filtering system (10) further comprises a retaining
portion (5) that maintains the liquid-absorbing por-
tion (2) in the frame (4).

The aerosol-generating device of one of claims 1 to
9, wherein the filtering porous partition (1) is com-
prised of a synthetic polymer, preferably a polya-
mide-based synthetic polymer, in a form suitable
for retaining the droplets of more than 500 um,
preferably of more than 300 wm, in diameter from
the aerosol,

and wherein the filtering system (10) further
comprises a reinforcement grid (3) that is ar-
ranged close to the filtering porous partition (1)
to maintain a shape of said filtering porous parti-
tion,

the frame (4) further securing the reinforcement
grid (3) close to the filtering porous partition (1).

The aerosol-generating device of claim 10, wherein
the reinforcement grid (3) is shaped as a dome or a
cone or a pyramid.

The aerosol-generating device of one of claims 1 to
9, wherein the filtering porous partition (1) is com-
prised of synthetic polymer, preferably a polyamide-
based synthetic polymer, in a form suitable for re-
taining the droplets of more than 500 wm, preferably
of more than 300 wm, in diameter from the aerosol,
and the filtering porous partition (1) incorporates
embedded reinforcement elements (3’) suitable for
maintaining a shape of the filtering porous partition

).

The aerosol-generating device of one of claims 1 to
9, wherein the filtering porous partition (1’) is com-
prised of a metal mesh, preferably a stainless steel or
titanium mesh, said metal mesh being suitable for
retaining the droplets of more than 500 um, prefer-
ably of more than 300 wm, in diameter from the
aerosol.

The aerosol-generating device of one of the preced-
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ing claims, wherein the filtering system (10) is se-
cured across the airflow path (104) by means of an
adhesive, in particular a silicone-based adhesive.

15. The aerosol-generating device of one of the preced-

ing claims, wherein the body (100) comprises a
mouthpiece (103), and the filtering system (10) is
located within the mouthpiece.



EP 4 494 495 A1

...........................

AHBLLALAABAAA LA R B ARA A AR AN AN

.

o o ~
o ~ —
l | /
///////\/V/////////////N://///////////4/:
l ‘
/ wu
\

\\ ........................ AN
o
o
o
<

“FIG. 1

100D



EP 4 494 495 A1

< 3\ 2

||||| N\ \ U H\\ /1 o
~ 1/ -l I
ISV |
) |N _____\_\___________._______..________________ _
< /al 0 .
Y ¢ % / 2 g |
X ) / %k ° °= wk T T 1 T LT T i1 A A I | T T 1T 1 T T i1 1 1 _\_ItL
TR v |
NSk |
|||||||||||||| i- /|

23 2

FIG. 2



EP 4 494 495 A1




EP 4 494 495 A1

FIG. 3b



EP 4 494 495 A1

1"



EP 4 494 495 A1

FIG. 4b



EP 4 494 495 A1

10

AVAVA v,
R S 'AV" ISAG
,,\“‘EVA“": 47, -

13



EP 4 494 495 A1

10

FIG. 5b

14



10

15

20

25

30

35

40

45

50

55

EP 4 494 495 A1

9

des

Europaisches
Patentamt

European
Patent Office

Office européen

brevets

=

EPQO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 23 18 6518

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
A US 2022/015433 Al (SAYGILI ALI MURAT [CH]) |1-15 INV.
20 January 2022 (2022-01-20) A24F40/40
* paragraphs [0013] - [0022], [0086] -
[0088]; figures * ADD.
————— A24F40/10
A CN 218 043 795 U (SHENZHEN JOYETECH 1-15 A24F40/485
ELECTRONIC TECH CO LTD)
16 December 2022 (2022-12-16)
* paragraphs [0047] - [0050]; figures 1-5
*
A CN 218 245 630 U (SHENZHEN ZHIYUAN 1-15
ZHICHUANG TECH CO LTD)
10 January 2023 (2023-01-10)
* paragraphs [0023] - [0027]; figures 2,6
*
TECHNICAL FIELDS
SEARCHED  (IPC)
A24F
A61M
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 24 January 2024 Caballero Martinez

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

after the filing date

: document cited in the application
: document cited for other reasons

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
D

L

O : non-written disclosure & : member of the same patent family, corresponding
P : intermediate document document

15




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 4 494 495 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 23 18 6518

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

24-01-2024
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2022015433 Al 20-01-2022 CN 113015448 A 22-06-2021
EP 3890529 a1 13-10-2021
JP 2022510143 A 26-01-2022
KR 20210098481 A 10-08-2021
uUs 2022015433 A1 20-01-2022
WO 2020115302 A1 11-06-2020
CN 218043795 U 16-12-2022 NONE
CN 218245630 U 10-01-2023 NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

16



EP 4 494 495 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European

patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

* US 20220015433 A1 [0005]

17



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

