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(54) FILTERING MASK AND MANUFACTURING METHOD THEREOF

(67)  Theinvention relates to a wearable device (100)
of personal protection, in particular a filtering mask, which
device (100) comprises:

= ashell (G) obtained from a single shaped sheet made
of plastic material, said shell (G) having a plurality of
openings (11a),

= aremovable filter element (60),

= means (70) for retaining the device to the user’s face,
wherein said filter element (60) is superimposed on said
shell (G) by covering said plurality of openings (11a) and
it is facing, under condition of worn device, frontally on
the user’s mouth and nose,

wherein a flap (23) of the shell (G) is fixed reversibly on
an external face (G") of the latter by retaining a corre-
sponding flap (62) of filter element (60) and in such a way
as to define a portion of nasal bridge (N) of the device.

Fig. 8B
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Description
Technical field of the invention

[0001] The presentinvention relates to the field of the
devices of personal protection and of the medical devic-
es.

[0002] In particular, the present invention relates to a
device to protect the respiratory tract, preferably of the
type compliant with UNI EN 149:2009 standard, with UNI
EN 14683:2019 standard and to a method forimplement-
ing the device itself.

Background

[0003] Asitis known, the market makes available sev-
eral solutions related to individual devices to protect the
respiratory tract.

[0004] The filtering masks, forexample, are mainly dis-
posable devices which are worn on the face so as to
cover mouth and nose. Such devices allow to protect the
user from contaminant agents transported by air (for ex-
ample potentially dangerous particles, vapours and gas-
es if inhaled) thanks to the presence of a filter element
retaining them.

[0005] The surgicalmasksinstead are medicaldevices
which have the specific function of protecting the user
from pathogen agents existing in the surrounding envi-
ronment. These devices are mainly used by authorised
personnel in hospitals or clinics, but in case of epidemies
or pandemics their use is highly widespread even among
the civil population.

[0006] Depending upon the features and the filtering
power, both the filtering masks and the surgical masks
can be classified according to one or more reference
standards.

[0007] The known devices generally comprise a sup-
porting body for said filter element and retaining means,
such as for example elastic laces, strings or bands, to
keep the mask in contact with the user’s face under worn
condition.

[0008] Thefilter element can be integrated in the struc-
ture of the mask or be removable. In the latter case the
replacement with a new filter is possible, in case it has
exhausted its own filtering power or the user wishes to
equip the mask with a filter having different properties.
[0009] However, the devices of known art represent
perfectible solutions under different profiles.

[0010] First of all, the structure of the known filtering
masks is generally not very ergonomic since they are
devised to be usable for a short time frame. They have
components assembled roughly, by determining func-
tional inefficiency and poor sealing between face and
mask.

[0011] Moreover, the masks of the known solutions of-
ten cause discomfort for the user. For example, under
worn condition, the mask can exert an excessive pres-
sure on some areas of the face and, at the same time, it
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can guarantee only an uncertain contact with other areas
of the face.

[0012] An additional criticality profile particularly felt for
the filtering masks of the known solutions is linked to their
disposal at the end of their useful life. They are hardly
recyclable disposable devices since, typically, they in-
clude components implemented from different materials,
such as for example fabric or synthetic canvas (for the
supporting body), plastic elements (in case the mask pro-
vides ventilation valves), parts made of rubber (such as
the elastic laces to wear them), metal portions (sealing
elements at the nasal bridge), and so on.

[0013] Moreover, the features of the known masks
generally can be improved in terms of versatility and du-
rability of the used materials, even in relation to the ease
in supplying the latter, both under a profile of simplifying
the techniques for manufacturing the mask and under a
profile of ease in use and costs for the producer or user.

Summary of the invention

[0014] The technical problem placed and solved by the
present invention is then to provide a wearable device of
personal protection, in particular a filtering mask to pro-
tect the respiratory tract, which allows to obviate one or
more of the above-mentioned drawbacks with reference
to the known art.

[0015] Such problem is solved by a wearable device
of personal protection according to claim 1. The invention
further relates to a filtering mask shell and to a method
for manufacturing a filtering device as defined in claims
13 and 17, respectively.

[0016] Preferred features of the present invention are
set forth in the depending claims.

[0017] Inthe present context, the expressions "filtering
device", "wearable filtering device", "respiratory mask"
are synonym of "filtering mask" and they are to be meant
in the widest meaning to comprise any individual protec-
tion device, or medical device, wearable on a user’s face
or a face of health care professional, preferably, in the
form of half-mask, and specifically configured to protect
the upper airways, such as nose and mouth, by filtering
inhaled/exhaled air.

The filtering obtainable with the filtering mask of the in-
vention is means to prevent the inhalation of contaminant
agents and pathogen organisms, in form of powders,
mists, fumes, gases or vapours, and of the substances
transported therewith.

Preferably, the filtering mask and the relative implemen-
tation method as subject of the present invention relate
to a device compliant with UNI EN 149:2009 standard,
classifiable as filtering device FFP2 or FFP3, and/or com-
pliant with NIOSH standard, classifiable as filtering de-
vice N95orN99, or classifiable as medical device of class
I, Il, IR according to UNI EN 14683:2019 standard.
[0018] According to an aspect of the presentinvention,
an effective and simple filtering mask is provided, in terms
of implementation technique and overall structure. Said
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mask consists of a reduced number of distinct compo-
nents, assembled to each other with simple mechanical
procedures, without the use of glues, thermosetting or
other types of permanent constraints. This allows at the
end of the useful life of the product simply to disassemble
(for example manually) the components and to be able
to dispose them separately.

In a preferred embodiment, the mask of the invention
comprises a supporting body, or shell, supporting a filter
element, means for adjusting the adherence of the mask
to the face and retaining means to allow the user to wear
it.

The shell and, preferably, the adjusting means are made
of reusable plastic material, suitable to a use in sanitary
environment. The filter element is superimposed on the
shell, by covering a plurality of through-openings ob-
tained on the latter. Under condition coupled to the shell
and of worn device, the filter element faces frontally on
the user's mouth and nose. The specific positioning of
the openings, in a central region of the shell, forces the
inhaled air to cross the filter element by avoiding prefer-
ential routes.

The filter element can be removed from the mask, for
example for areplacement orit can be re-user after wash-
ing. Analogously, the shell can be interchangeable. Ad-
vantageously, the mask, the present invention relates to,
then has a very limited environmental impact thanks to
the replaceability of the filter element and/or of the shell.
Moreover, in its preferred configuration, the mask com-
prises components all made of washable, disinfectable
materials, which can be re-used several times.

An additional advantage is to be able to provide a device
of personal protection which can be re-used indefinitely
over time which, according to need, can be equipped with
diversified filtering properties.

Moreover, the shell of the mask of the present invention,
and preferably even the filter element, is obtained from
one single sheet made of shaped and suitably bentplastic
material.

In an assembling step itis provided to bend an upper flap
of said sheet made of plastic material and to constraint
it to an external face of the latter, so as to retain a corre-
sponding flap of filter element and to define a portion of
nasal bridge of the device.

It will be appreciated that the invention then provides a
method forimplementing a filtering mask quickly, through
simple bending procedures and with cheap raw materi-
als, to the advantage of an extremely simplified produc-
tion process which evidently reflects into modest costs
even in terms of final product.

According to a preferred embodiment, the above-men-
tioned means for adjusting the adherence of the mask to
the face, allows to fix the upper flap to the external face
of the shell.

Advantageously and differently from the known filtering
masks, the means for adjusting the adherence of the
mask to the face has at least two technical effects syn-
ergic to each other. Or, said adjusting means allows to
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obtain in one single compact device both a reversible
constraint of the filter element and an adjustment of the
mask shape in a critical region, such as the nasal bridge.
In this way the ergonomics and, above all, the sealing of
the mask can be considerably improved with respect to
possible vents due to the reduced adherence of the edg-
es of the mask to the face, through a correct assembly
of the components constituting it.

[0019] The compactness of the mask of the invention
further guarantees the non-interference with additional
face personal protection devices.

[0020] Other advantages, features and use modes of
the presentinvention will result evident from the following
detailed description of some embodiments, shown by
way of example and not for limitative purposes.

Brief description of the figures

[0021] The figures of the enclosed drawings will be re-
ferred to, wherein:

- Figure 1 shows a plan schematic view of a preferred
embodiment of a shaped sheet therefrom the shell
of the filtering mask according to the present inven-
tion is obtained;

- Figure 2 shows a plan schematic view of a preferred
embodiment of a filter element of the filtering mask
according to the present invention;

- Figures 3A and 3B show respectively an overall view
and a decoupled view of a preferred embodiment of
the means for adjusting the adherence of the filtering
mask of the invention;

- Figure 4 shows a preferred embodiment of the re-
taining means of the filtering mask of the invention
to the face;

- Figures 5A-5D show a preferred sequence of the
steps of the method of the invention to implement
the shell of a filtering mask from the shaped sheet
illustrated in Figure 1;

- Figures 6A-6N show a preferred sequence of the
steps of the method of the invention to implement a
filtering mask by coupling the shell obtained accord-
ing to the steps illustrated in Figures 5A-5D with the
filter element illustrated in Figure 2;

- Figures 7A-7E show a preferred sequence of the
steps of the method of the invention to connect the
retaining means illustrated in Figure 4 to the filtering
mask;

- Figures 8A-8B show a preferred embodiment of the
filtering mask obtained with the method of the inven-
tion under condition worn on a user’s face, according
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to a front and partially rotated view, respectively.
Detailed description of preferred embodiments

[0022] By firstly referring to Figures 8A and 8B, a pre-
ferred embodiment of a wearable device of personal pro-
tection according to the present invention is illustrated.
Said device, or filtering mask, is shown under condition
worn on a user’s face and it is designated as a whole
with reference 100.

[0023] In general terms, the mask 100 comprises a
supporting body G, or shell, for aremovable filter element
(not shown in Figures 8A and 8B), retaining means 70
to allow the user to wear the mask and means for adjust-
ing the adherence of the mask to the face. The latter are
designated with reference 50 and therefor the arrows in
Figure 8A exemplify an activation and relative adjustment
mode.

[0024] As itis visible, in a preferred embodiment, the
filtering device 100 is shaped as half-mask covering the
user’s upper airways (nose and mouth) extending, in par-
ticular, from the nasal bridge to the middle cheek, by cov-
ering preferably the chin-maxillary region.

[0025] In the illustrated embodiment, the retaining
means 70 comprises one or more strings, laces, or
bands, preferably made of elastic material, suitably cou-
pled with the shell G, or even with the filter element. In
the illustrated example, the retaining means 70 fixes the
mask 100 to the user’s auricle, however, once fixed to
the shell they can even be tied up behind the nape orin
any way it results more advantageous.

[0026] The above-mentioned components constituting
the mask 100 can all be assembled and disassembled
therebetween, from an assembled condition and vice ver-
sa.

[0027] The shell G represents the most external com-
ponent of the mask 100 and comprises a plurality of open-
ings 11a configured to allow the passage of the air to be
inhaled/exhaled.

[0028] The openings 11a can be holes and/or slots
passing through the thickness of the shell G, each one
(or in groups) having the same or different size. Advan-
tageously, the positioning of said plurality of openings
11a on the shell G is so that, under condition of worn
mask 100, they face frontally on the mouth and nose.
[0029] By further referring now to Figure 1, a preferred
embodiment of the shell G is shown in plan, under not
assembled condition with the additional components of
the mask 100.

[0030] Asitis visible, the shell G is obtained from one
single, suitably shaped, planar sheet. Said suitably flexed
and/or bent sheet assumes, under assembled condition
with the additional above-mentioned components, the
shape of shell G shown in Figures 8A and 8B.

[0031] Upon an activation of the adjusting means 50,
the shell G can modify its shape, preferably at the portion
of nasal bridge N of the device 100, as it will be described
more in details hereinafter.
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[0032] In the preferred embodiment, the sheet com-
prises a central region 11, a flap 23 and, preferably, two
lobes 40a, 40b placed side by side. Said flap 23 and said
two lobes 40a, 40b are positioned respectively opposed
with respect to said central region11.

[0033] Under assembled condition, said flap 23 and
said lobes 40a, 40b are intended to position at the nose
and the chin, respectively. Therefore, they will be desig-
nated for convenience as upper flap 23 and lower lobes
40a, 40b.

[0034] In a preferred variant of the mask 100, the two
lowerlobes 40a, 40b are overlapped and retained togeth-
er, preferably with reversible joint, by defining a concave
lower portion M of the mask 100 intended to house the
chin.

[0035] By further referring to Figures 5A-5D a se-
quence is shown exemplifying the steps to implement a
shell 100 comprising the above-mentioned concave por-
tion M.

[0036] Asitis visible, afirst lobe 40b of said two lobes
40a, 40b comprises a first liftable tongue 45. By keeping
the second lobe 40a below the first lobe 40b, the first
tongue 45 is inserted in a corresponding eyelet 42 ob-
tained in the second lobe 40a. Subsequently, the respec-
tive peripheral edges 44, 46 of the first 40b and the sec-
ond 40a lobe, are inserted in corresponding eyelets 43,
41 obtained in the second 40a and first 40b lobe, respec-
tively.

[0037] The sheet,orshell G, preferably has a thickness
comprised between 0.3 millimetres and 1.5 millimetres.
Advantageously, the sheet or shell is made of washable,
antibacterial, hypoallergenic and disinfectable material.
[0038] Said shell (by referring to the component under
assembled condition) that is sheet (by referring to the
component under notassembled condition), is preferably
made of plastic, flexible material or having properties so
as to be deformable elastically. For example, said plastic
material can include a polymeric material included in the
list comprising polyurethane, polypropylene, polycar-
bonate, or any combination thereof.

[0039] The sheetcan be shaped through flat die cutting
techniques or other technique for removing material. Said
plurality of openings 11ais obtained in the central region
11 of the sheet G and, by further referring to Figure 2, it
is intended to be covered by the filter element 60.
[0040] Figure 2 shows a plan view of a preferred em-
bodiment of the filter element 60 under not assembled
condition with the additional components of the mask 100
Under assembled condition, the filter element 60 results
to be overlapped to the shell G by covering said plurality
of openings 11a. Upon wearing the mask 100, the filter
element 60 faces frontally on the user’s mouth and nose.
[0041] Ina preferred embodiment, the filter element 60
is shaped so as to correspond substantially to the shape
of the shell G, then by providing a corresponding central
portion 69 and an upper flap 62, wherein at least said
central portion 69 is made of filtering material. The filter
element 60 can further comprise two lower lobes 66, 65.
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[0042] Preferably, the filter element 60 is implemented
as amultilayer structure, forexample made of overlapped
textile materials, wherein said layers are suitably con-
strained to each other. The constraint can be obtained
by heat-sealing, sewing, needle punching techniques or
equivalent fastening techniques. In each case, the con-
straint guarantees specific filtration features, such as
breathability, filtering power, and so on. The number and
type of the materials constituting the filter element 60 is
selected based upon the filtration capability which is to
be obtained.

[0043] Ina preferred embodiment, the filter element 60
comprises a multilayer structure made of non-woven fab-
ric. Still more preferably, each layer of said structure is
implemented from polymeric material with a weight com-
prised between at least 20 grams/square meter and at
least 60 grams/square meter.

[0044] In a second preferred embodiment the filtering
material consists of multilayer fabric comprising filtering
fabric containing activated carbon nanoparticles, cou-
pled to non-woven fabric.

[0045] By way of example, in order to obtain a mask
100 with filtering capability of 95% (mask FFP2) the filter
element 60 could consist of at least three layers wherein:

- afirst layer of nonwoven comprises polypropylene
or polyester, produced with Spunbond technology,
and weight of at least 20 gr/sqm;

- a second layer of nonwoven comprises extruded
polypropylene with meltblown technology, and
weight of at least 60 gr/ sqm;

- athirdlayer of nonwoven made of polypropylene pro-
duced with spunbond technology, and weight of at
least 20 gr/ sgqm.

[0046] By referring now to Figures 3A and 3B, a pre-
ferred embodiment of the means 50 for adjusting the ad-
herence of the mask 100 to the face is illustrated.
[0047] Said adjusting means 50 is configured for bend-
ing and fixing reversibly the upper flap 23 of the shell G
on an external face G" of the latter, by retaining the cor-
responding upper flap 62 of the filter element 60 and by
defining a portion of nasal bridge N of the mask 100.
[0048] The adjusting means 50 fulfils the function of
maintaining the sheet G and the filter element 60 coupled
to each other, and under bent condition, so that said filter
element 60 defines a (concave) region suitable to receive
frontally the user’s mouth and nose.

[0049] The adjusting means 50 further allows an ad-
justing of the width of the mask 100 at the nasal area.
The adjusting means 50 is preferably made of hypoaller-
genic plastic material.

[0050] In the preferred embodiment, the adjusting
means 50 comprises a screw 51 nut 52 coupling. In the
illustrated examples, said coupling is engaged in corre-
sponding pairs of through holes (24, 63) and (25, 64)
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obtained on said shell G and said filter element 60.
[0051] Preferably, said pairs of through-holes are po-
sitioned symmetrically to each other with respect to a
sagittal plane which crosses the device 100 when it is
worn.

[0052] As it is visible in the embodiment illustrated in
Figure 8A, by means of the rotation of the nut 52 with
respect to the screw 51 and depending upon the physi-
ognomy of the user’s nasal septum, it possible to ap-
proach opposed portions of the shell G and of the filter
element 60. In this way, it is possible to adjust the opti-
mum adherence of the mask 100 to the face.

[0053] Preferably, the nut 52 has internally a V-like
thread which allows an approaching (or moving away)
adjustment with steps having stroke of 180°.

[0054] The screw 51, in the illustrated example, com-
prises a head portion 51a having an abutment surface
with the external face G" of the shell G. Advantageously,
said abutment surface has a tilted profile so as to corre-
spond and adhere to the external face G" of the shell G
and to prevent the rotation of the screw 51 itself during
the adjustment with the nut 52.

[0055] Going back to Figures 1 and 2, in a preferred
embodiment, said filter element 60 can include second
openings 61 configured to implement a reversible joint
with an edge element 21 of the shell G.

[0056] Preferably, said edge element 22 is obtained at
the upper flap 23.

[0057] Said second openings 61, for example in form
of holes or slots, are absent at the central portion 69 of
the filter element 60 and, preferably, are obtained at its
own upper flap 62. Correspondingly, the shell G is pref-
erably shaped so as to offer, at the respective upper flap
23, said edge element 22. Preferably, said edge element
22 comprises an apex 21 so as to insert with joint in said
in said second openings 61.

[0058] Advantageously, the fact of providing said edge
element 21, 22 and said second openings 61 allows in a
simply way to obtain a correct positioning of the filter el-
ement 60 with respect to the shell G.

[0059] By further referring to Figures 6A-6N a se-
quence is shown exemplifying the steps to obtain the
coupling of the sheet G with the filter element 60 through
the adjusting means 50.

[0060] As itis visible, the edge element 21, 22 of the
sheet G is inserted into the second opening 61 of the
filter element 60 (Figures 6A-6B).

[0061] The screw 51 is then inserted in corresponding
first through-holes 24, 63 of the sheet G and of the filter
element 60, respectively. The insertion direction is so as
to cross first of all the external surface G" of the sheet G
and, subsequently, the filter element 60 (Figures 6C-6D).
[0062] The screw 51 is then inserted at corresponding
second through-holes 64, 25 at first of the filter element
60 (Figure 6E) and then of the sheet G (Figure 6F), re-
spectively.

[0063] By bending the sheet G said corresponding first
and second through-holes 24, 63, 64, 25 (Figure 6G),
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sliding on the screw 51, approach to each other. In this
way, opposed portions of the sheet G (and of the filter
element 60) approach to each other and the upper flap
23 of the sheet G and the flap 62 of the filter element 60
remain free.

[0064] Both upper flaps 23, 62 are bent and fixed re-
versibly on the external face G" of the so-obtained shell
G (Figure 6H).

[0065] Asitis visible in Figure 61, both upper flaps 23,
62 result to be overlapped and the screw 51 can be in-
serted in an additional corresponding through-hole 26
obtained in the upper flap 23 of the shell G. The above-
mentioned through-holes 24, 25, 26, 63, 64 result to be
all overlapped.

[0066] The nut 52 is screwed onto the screw 51, by
closing the coupling (Figure 6L). The upper flap 62 of the
filter element 60 is kept by the upper flap 23 of the shell
G so that a portion of nasal bridge N of the mask 100
remains defined.

[0067] Then it is possible to adapt manually the filter
element 60 inside the shell G, by keeping overlapped the
lower flaps 65, 66 of the filter element 60 on the corre-
sponding lobes 40a, 40b of the shell G, in order to make
the two components perfectly overlapped. By screwing
and unscrewing the nut 52 it is possible to adjust the
width of the portion of nasal bridge N so as to obtain an
optimum adherence depending upon the physiognomy
of the user’s face.

[0068] Figures 6M and 6N show the shell G and the
filter element 60 in coupled configuration, wherein the
inner portion (that is the concave region suitable to re-
ceive frontally the user’'s mouth and nose) and the exter-
nal face G" of the shell G are visible, respectively.
[0069] As mentioned previously, the mask 100 com-
prises retaining means 70 to be worn by the user. Figure
4 shows a preferred embodiment of said retaining means,
under not assembled condition with the additional com-
ponents of the mask 100. The retaining means 70 pref-
erably comprises one or more elastic elements, in form
of ribbon, string, band, lace or the like.

[0070] Said retaining means is removable from the de-
vice 100, it preferably comprises mobile ends 71 and, by
further referring to Figure 1, they can be inserted in third
openings 31-34 obtained on the shell G. In a preferred
variant, said third openings are obtained correspondingly
on said shell G and said filter element 60, on the latter
designated with the references 67a, 67b, 68a, 68b. In
this way itis possible to further improve the coupling seal-
ing and the correct positioning between filtering element
60 and shell G.

[0071] Said third openings are positioned in opposite
way and laterally with respect to the central region 11 of
the shell G and, in case, with respect to the central portion
69 of the filter element 60.

[0072] Preferably, said mobile ends 71 are made of
stiff plastic material. Each end is configured to rotate by
90° so as to assume a reversible T-like configuration to
be inserted and cross said third openings.
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[0073] By further referring to Figures 7A-7E a se-
quence is shown exemplifying the steps to obtain the
coupling of the retaining means 70.

[0074] Once inserted, by rotating it in the opposite di-
rection, the T-like shape of the end prevents it from being
extracted from the opening, by sealing thanks to the ten-
sion applied once the mask 100 is worn.

[0075] Whenthe maskis notworn, the retaining means
can be removed easily with inverse procedure with re-
spect to their insertion, that is by rotating the end by 90°
and by pulling it so as to get it out of the respective open-
ing.

[0076] In the illustrated example, and by further refer-
ring to Figure 1 and Figure 2, both the shell G and the
filter element 60 provide four corresponding holes, posi-
tioned in pairs laterally with respect to the central re-
gion/portion 11, 69. In particular, a first pair F1 comprising
the holes 31, 68b, a second pair F2 comprising the holes
32, 67b, a third pair F3 comprising the holes 33, 67a and
a fourth pair F4 comprising the holes 34, 68a.

[0077] Itis possible using one or two elastic elements
to assembly the retaining means, depending upon the
assembly procedure. At least three different configura-
tions are possible:

According to a first configuration, two elastic elements
are provided wherein the two mobile ends of a first elastic
element are inserted in said first and fourth pair of the
holes F1, F4, respectively. The two mobile ends of the
second element are inserted in said second and third pair
of the holes F2 and F3. All mobile ends are anchored
according to what previously described. The two elastic
elements preferably have different length so as to adapt
to the shape of the user’s nape.

[0078] According to a second configuration, the two
mobile ends of the first elastic element are inserted in
said first and second pair of the holes F1 and F2, respec-
tively. The two mobile ends of the second elastic element
are inserted in said third and fourth pair of the holes F3
e F4, respectively. Allmobile ends are anchored accord-
ing to what previously described. The two elastic ele-
ments preferably have same length and each one is
shaped so as to be fixed to a respective auricle.

[0079] According to a third configuration, one single
elastic element is provided, the two mobile ends thereof
are inserted in said pairs of holes with sequence F1, F3,
F4, F2. All mobile ends are anchored according to what
previously described. In this way, with one single elastic
element two strings are obtained, to be used as in the
first above-mentioned configuration.

[0080] The presentinvention has been sofar described
with reference to preferred embodiments. Itis to be meant
that other embodiments belonging to the same inventive
core may exist, as defined by the protective scope of the
herebelow reported claims.
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Claims

A wearable device (100) of personal protection, in
particular a filtering mask, which device (100) com-
prises:

= a shell (G) obtained from a single shaped
sheet made of plastic material, said shell (G)
having a plurality of openings (11a),

= aremovabile filter element (60),

= means (70) for retaining the device to the us-
er’s face,

wherein said filter element (60) is superimposed on
said shell (G) by covering said plurality of openings
(11a) and itis facing, under condition of worn device,
frontally on the user’s mouth and nose,

wherein a flap (23) of the shell (G) is fixed reversibly
on an external face (G") of the latter by retaining a
corresponding flap (62) of filter element (60) and in
such a way as to define a portion of nasal bridge (N)
of the device.

The device (100) according to claim 1, wherein said
shell (G) is made of flexible and washable material.

The device (100) according to claim 1 or 2, wherein
said shell (G) has a constant thickness, wherein said
thickness is comprised between 0.3 millimetres and
1.5 millimetres.

The device (100) according to any one of the pre-
ceding claims, wherein said shell (G) comprises a
concave lower portion (M) intended to house the chin
and defined by overlapping lobes (40a, 40b) of said
shaped sheet.

The device (100) according to any one of the pre-
ceding claims, wherein said filter element (60) com-
prises second openings (61) configured to imple-
ment a reversible joint with an edge element (21) of
said shell (G).

The device (100) according to any one of the pre-
ceding claims, wherein said filter element (60) has
a multilayer structure made of non-woven fabric.

The device (100) according to the preceding claim,
wherein each layer of said structure is implemented
from polymeric material with a weight comprised be-
tween at least 20 grams/square meter and at least
60 grams/square meter.

The device according to any one of the preceding
claims, wherein said flap (23) is fixed by adjusting
means (50) of the adherence of the device (100) to
the face.
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9.

10.

1.

12.

13.

14.

15.

16.

17.

The device (100) according to the preceding claim,
wherein said adjusting means (50) comprises a
screw-nut coupling (51, 52) inserted in correspond-
ing through holes (24, 25, 63, 64) obtained on said
shell (G) and said filter element (60) symmetrically
with respect to a sagittal plane which crosses the
device (100) when worn.

The device (100) according to any one of the pre-
ceding claims, wherein said retaining means (70) is
removable from the device (100) and comprises mo-
bile ends (71) inserted in third openings (31, 32, 33,
34,67a,67b,68a, 68b) obtained correspondingly on
said shell (G) and said filter element (60).

The device (100) according to any one of the pre-
ceding claims and classified as a filtering half-mask
according to UNI EN 149:2009 standard.

The device (100) according to any one of the pre-
ceding claims and classified as a medical device ac-
cording to UNI EN 14683:2019 standard.

A shell (G) of filtering mask (100), which shell (G)
comprises asingle shaped sheet made of plastic ma-
terial having a central region (11) and an upper flap
(23), wherein said central region (11) has a plurality
of openings (11a) intended to be covered by a filter
element (60) at an internal face (G’) of said shell (G)
and wherein said upper flap (23) is fixed reversibly
on an external face (G") of said shell (G) so as to
define a portion of nasal bridge (N) of the mask (100),
wherein the shell (G) comprises at least an edge
element (21) at said upper flap (23) and configured
toreceive with reversible joint said filter element (60).

The shell (G) according to claim 13 having a constant
thickness, wherein said thickness is comprised be-
tween 0.3 millimetres and 1.5 millimetres.

The shell (G) according to claim 13 or 14, comprising
a concave lower portion (M) intended to house the
chin and defined by overlapping lobes (40a, 40b) of
said shaped sheet.

The shell (G) according to any one of claims 13 to
15, wherein said shell is made of flexible and wash-
able material.

A method for manufacturing a filtering device (100)
wearable on a user’s face to protect the respiratory
tract, comprising the steps of:

= providing a sheet (G) made of shaped plastic
material comprising:

- a central region (11) equipped with a plu-
rality of openings (11a)



18.

19.

20.

21.

22.

23.

24,
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- an upper flap (23)

= providing a filter element (60) to be coupled
to afirstface (G’) of said sheet (G) so as to cover
said plurality of openings (11a);

= bending said sheet (G) so that said filter ele-
ment (60) defines a region suitable to receive
frontally the user’s mouth and nose;

= fixing said upper flap (23) to the second face
(G") of said sheet (G) so as to retain a corre-
sponding flap (62) of said filter element (60) and
to define a portion of nasal bridge (N) of the de-
vice (100);

= connecting to said sheet (G) means (70) for
retaining the device to the face.

The method for manufacturing a filtering device (100)
according to claim 17, wherein said sheet (G) com-
prises two lower lobes (40a, 40b) and the method
further provides for fixing said two lower lobes (40a,
40b) one on top the other one to define a concave
portion (M) of said first face (G’) intended to house
the user’s chin.

The method for manufacturing a filtering device (100)
according to claim 17 or 18, wherein the step of fixing
said upper flap (23) to said second face of the sheet
(G) is obtained through adjusting means (50) of the
adherence of the device to the face.

The method for manufacturing a filtering device (100)
according to claim 19, wherein said adjusting means
(50) reversibly fix said filter element (60) to said
shaped sheet (G).

The method for manufacturing a filtering device (100)
according to any one of claims 17 to 20, wherein said
filter element (60) is fixed to said first face (G’)
through second openings (61) configured to imple-
ment a reversible joint with an edge element (21) of
said sheet (G).

The method for manufacturing a filtering device (100)
according to any one of claims 17 to 21, wherein the
filter element (60) is obtained by binding together a
plurality of layers made of polymeric material by
heat-sealing, sewing or needle punching.

The method for manufacturing a filtering device (100)
according to any one of claims 17 to 22, comprising
the step of activating said adjusting means (50) to
vary the width of said portion of nasal bridge (N).

The method for manufacturing a filtering device (100)
according to any one of claims 17 to 23 classifiable
as filtering half-mask according to UNI EN 149:2009
standard.
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25. The method formanufacturing afiltering device (100)

according to any one of claims 17 to 24 classifiable
as medical device according to UNI EN 14683:2019
standard.
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