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An improved-seal mask for the respiratory therapy of the type comprising a shaped shell (12) at least covering mouth, nose and
eyes of a patient (11), and provided, along a perimeter (13) which is suitable for being placed in contact against the patient's face,
with a sealing gasket (14), said shaped shell (12) being provided with at least one inlet fitting (15) for the mixture of air and oxygen,
said mask also comprising a neckpiece (20) provided with a plurality of prongs (21), each joined in a fixed or removable manner to
a corresponding fastening point (17), distributed over the perimeter of the shaped shell (12), is provided with five fastening points
(17) for the neckpiece (20), wherein two upper fastening points (17') are arranged at the height of the eyes, symmetrically with
respect to a sagittal plane, two lower fastening points (17") are arranged at the height of the chin, symmetrically with respect to a
sagittal plane, and a fifth fastening point (17") is arranged centrally along an upper edge (18) of the mask suitable for resting on the
forehead, namely in the sagittal plane.
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ABSTRACT

An improved-seal mask for the respiratory therapy
of the type comprising a shaped shell (12) at least
covering mouth, nose and eyes of a patient (11), and
provided, along a perimeter (13) which is suitable for
being placed in contact against the patient’s face,
with a sealing gasket (14), said shaped shell (12)
being provided with at least one inlet fitting (15) for
the mixture of air and oxygen, said mask alsco
comprising a neckpiece (20) provided with a plurality
of prongs (21), each Jjoined in a fixed or removable
manner to a corresponding fastening point (17),
distributed over the perimeter of the shaped shell
(12), 1is provided with five fastening points (17) for
the neckpiece (20), wherein two upper fastening points
(177) are arranged at the height of the eyes,
symmetrically with respect to a sagittal plane, two
lower fastening points (17’’) are arranged at the
height of the chin, symmetrically with respect to a
sagittal plane, and a fifth fastening point (177'’) 1is
arranged centrally along an upper edge (18) of the mask
suitable for resting on the forehead, namely in the

sagittal plane.
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IMPROVED~-SEAL MASK FOR THE RESPIRATORY THERAPY

The present invention refers to an improved-seal
mask for the respiratory therapy.

Masks for the administration of a respiratory
therapy to a patient in home or hospital environment
are known, which can be divided into: nasal masks,
covering just the nose, oral-nasal masks, also called
facial and covering nose and mouth, and total face
masks, also called “total face”, covering the entire
face and therefore also the eye area.

The masks comprise a rigid shell made of plastic
material, three-dimensionally shaped in order to
receive the patient’s face, provided with a sealing
gasket made of elastomeric material along the entire
perimeter to be drawn near the patient’s face.
Furthermore, the rigid shell comprises an inlet fitting
for inletting the mixture of air and oxygen coming from
a ventilation apparatus and fastening points of fixing
means for fixing the mask to the patient’s head,
constituted by a so-called neckpiece that maintains the
mask on the patient’s head as much stably and closely
as possible.

The masks for the respiratory therapy known
nowadays have four fastening points for fastening the
neckpiece, two of which are respectively placed at the
height of the eyes, symmetrically with respect to a
sagittal plane, which two opposite upper prongs of the
neckpiece passing above the ears are connected to, and
the other two are placed at the height of the chin

symmetrically with respect to a sagittal plane, which

_1.._



10

15

20

25

30

CA 02923357 2016-03-09

two opposite lower prongs passing below the ears are
connected to.

The main critical aspect of the masks for the
administration of a respiratory therapy to a patient in
home or hospital environment, regards the pneumatic
seal between the gasket and the patient’s face.

This problem is emphasized by the fact that such
masks are subject to an internal positive pressure and
should ideally be worn for medium-long time intervals.
In fact, patients suffering from acute respiratory
insufficiency, namely those who are not able to draw
air through own inspiration, or anyway must avoid such
an inspiration effort, are supported through the mask
with a positive pressure that pushes the mixture of air
and oxygen into the lungs. Precisely because the mask
is in positive pressure, it 1is absolutely necessary to
ensure a pneumatic seal, failing which the loss of
pressure, which results in a dangerous loss of
therapeutic efficacy.

In order to ensure the pneumatic seal of the
positive pressure to the patient’s face, the masks
provided with four fastening points are forcefully
pulled and fastened to the patient’s face through the
four prongs of the neckpiece.

This causes an initial phase of discomfort and
claustrophobia to the patient that, over time, turns
into pain up tec the formation of decubitus sores
(compression of the skin tissue with obstruction of
blood vascularisation), thus limiting its use to few

hours, generally 6 - 20 hours.
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The quality of the mask seal on the patient’s
face, which 1s so important for the success of the
therapy, depends on several factors, among which the
most important are:

- anatomy and morphology of the patient’s face;

- weight, volume and mask encumbrance;

- weight and length of the breathing circuit connected
to the mask.

In fact, for example, the weight of the tubes and of
the relative accessories, such as filters, nebulizers,
etc., that connect the masks to the wventilation
apparatuses, generates a lever with fulcrum on the
patient’s face that tends to detach the mask from the
forehead making it rotate downwards, a movement that is
accentuated by the respiratory cycle of the patient
that raises and lowers the system at each respiratory
cycle. The part of the mask that is mainly affected by
this situation is that of the frontal support, with the
consequence of accentuating the pressure losses between
the supporting gasket of the mask and patient’s
forehead. The loss of pressure reduces the therapy
effectiveness up to 1its failure, which determines the
necessity of intubation and related consequences. 1In
order to try to counteract such a phenomenon, it is now
only possible to strongly tighten the mask on the
patient’s face by pulling more strongly the four
fastening prongs of the neckpiece with the above
mentioned drawbacks for the patient, such as
discomfort, decubitus sores, ulcers, etc.

A further serious consequence of the pneumatic

losses in masks for the administration of a respiratory
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therapy <consists of the so-called “dyssynchrony”
between the patient and the ventilation apparatus,
namely the lack of synchronism between the respiratory
needs of the patient and the response of the
ventilation apparatus. In fact, when the patient draws
air, by inhaling inside the machine, the ventilation
apparatus perceives this air request, which actually
consists of a pressure drop inside the mask itself.

Due to the losses from the mask, the ventilation
apparatus interprets the pressure drop as an air
request — inspiratory act - by the patient, supplying
the gaseous mixture, usually formed by air and oxygen,
to the mask. Actually, as the pressure drop 1is caused
by the 1loss and not by the inspiratory act of the
patient, the ventilation apparatus supplies air even if
the patient is still in the expiratory phase or in the
pause between the end of an expiratory act and the
beginning of the following. The consequence 1is the
mentioned dyssynchrony that implies, as well
understandable, a serious respiratory discomfort for
the patient up to the failure of the therapy.

Another drawback of the seal in known oral-nasal
masks derives from the frequent wuse, by patients
undergoing respiratory therapy due to hypoxemic or
acute respiratory insufficiency, of a nasogastric tube
for feeding, eliminating air in the stomach caused by
the pressure of the ventilation apparatus, etc.. The
nasogastric tube is placed inside the stomach of the
patient passing through a nostril and must be connected

to the appropriate collecting systems dedicated to it.
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Therefore, it must be directed outwards the
respiratory mask, but the passage through the common
fittings present in the respiratory masks 1is not
possible, as the nasogastric tube has a very big
conical distal «connector that connects 1t to the
apparatus and the small proximal end 1is already
inserted in the patient.

The only solution currently applied consists in
making the nasogastric tube, of about 4-8 mm diameter,
pass under the pneumatic sealing gasket of the mask,
usually on the patient’s cheek, between membrane and
skin.

Obviously, in this case a loss of pressure and/or
flow is generated, which causes all the above mentioned
problems. In order to avoid this loss, the personnel in
charge tends to pull even more the neckpiece, pressing
the portion of the tube invelved on the cheek of the
patient, in order to try to reduce the losses by
exploiting the elasticity and softness of the skin in
that point.

However, this causes a discomfort for the patient
with the risk of contact decubitus sores and/or ulcers,
increase in pain and the consequent early interruption,
if not the failure of the respiratory therapy.

The aim of the present invention 1s to make an
improved-seal mask for the respiratory therapy that
solves the above mentioned drawbacks.

Another aim of the present invention is to make an
improved-seal mask for the respiratory therapy, which,
through a reduced compression to the patient’s face,

allows a continuatively and prolonged use that can last
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days without decubitus sores, losses or other therapeutic problems.

A further aim of the present invention is to make an improved-seal
mask for respiratory therapy that optimizes the respiratory therapy by
ensuring the synchronism between the patient and the wventilation
apparatus.

Another aim of the present invention is to make an improved-seal
mask for the respiratory therapy particularly simple and functional, as
well as cost-effective.

These aims according to the present invention are achieved by
making an improved-seal mask for the respiratory therapy.

According to an aspect of the present invention, there is provided
a mask for respiratory therapy comprising:

a shaped shell configured to at least covering a mouth, a nose and
eyes of a patient and including:

a sealing gasket, along a perimeter which is suitable for
being placed in contact against the patient's face, at least one
inlet fitting for mixing air and oxygen five fastening points
distributed over the perimeter of said shaped shell, wherein the
five fastening points, include (a) two upper fastening points
arranged at a height of the eyes, symmetrically with respect to a
sagittal plane, (b) two lower fastening points arranged at a height
of the chin, symmetrically with respect to a sagittal plane, and
(c) a fifth fastening point arranged centrally in the sagittal
plane along an upper edge of the mask suitable for resting on a
forehead of the patient; and

a neckpiece including five prongs, each joined in a fixed or
removable manner to a corresponding fastening point of the five
fastening points, wherein the five prongs include (a) two opposite
upper prongs suitable for passing over ears of the patient, (b)
two opposite lower prongs suitable for passing under the ears, and
(c) a central prong suitable for being arranged on a head of the
patient centrally in the sagittal plane, said central prong being
adjustable in length at both a front end and at a rear end, and
the neckpiece comprises an upper intermediate band connecting the

two opposite upper prongs, a lower intermediate band connecting
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the two opposite lower prongs, and two opposite intermediate bands
positioned between the two opposite upper prongs and the two
opposite lower prongs, wherein an opening is formed by the upper
intermediate band, the lower intermediate band, and the two
opposite intermediate Dbands, and said neckpiece comprises an
adjustable length connection band that is positioned above the
opening and between two opposite upper prongs, said central prong
is connected to the upper intermediate band, and the central prong
is being inserted through said adjustable length connection band
through a through-ring that allows transversal sliding of said
central prong on said adjustable length connection band for
centering in the sagittal plane on a top of the head.

In some embodiments, said sealing gasket is made through
overmoulding as an enbloc with said shaped shell.

In some embodiments, said shaped shell is a rigid shell made from
polycarbonate (PC) and said sealing gasket is made from thermoplastic
elastomer (TPE).

In some embodiments, said shaped shell is a rigid shell made from
copolyester (PETG) and said sealing gasket is made from thermoplastic
elastomer (TPE).

In some embodiments, the mask further comprises a pneumatic-sealed
dedicated access for a nasogastric tube, wherein said shaped shell bears
a hole having sufficient dimensions for passing an end of the nasogastric
tube.

In some embodiments, the mask further comprises an elastic membrane
applied to said hole of said shaped shell, said elastic membrane being
equipped with an expandable hole and with a closing plug, said expandable
hole having a diameter suitable for making a pneumatic seal on a small
tube of the nasogastric tube when in position.

In some embodiments, said elastic membrane is made as an enbloc
with said shaped shell through overmoulding of a thermoplastic elastomer
(TPE) on said shaped shell, wherein said shaped shell is made from

polycarbonate (PC).

Date Regue/Date Received 2022-04-26
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In some embodiments, said elastic membrane has, circumferentially,
in a connection portion with said hole of said shaped shell, two opposite
annular lips, each respectively resting inside and outside said shaped
shell.

In some embodiments, said sealing gasket, said elastic membrane,
and said closing plug are made without solution of continuity through a
single injection point for injecting the thermoplastic elastomer into a
mould.

In some embodiments, said elastic membrane is made with said shaped
shell through overmoulding of a thermoplastic elastomer (TPE) on said
shaped shell.

In some embodiments, said elastic membrane is made as an enbloc
with said shaped shell through overmoulding of a thermoplastic elastomer
(TPE) on said shaped shell, wherein said shaped shell is made from
copolyester (PETG).

In some embodiments, said sealing gasket 1s made through
overmoulding with said shaped shell.

The features and advantages of an improved-seal mask for the
respiratory therapy according to the present invention will become
clearer from the following exemplary and non-limiting description,
referred to the enclosed schematic drawings in which:

Figures 1A and 1B show an improved-seal mask for the respiratory
therapy according to the invention worn by a patient, wherein in
figure 1A, for greater clarity of representation, the mask is shown with
the neckpiece bands in a loose position prior to their tensioning on the
head;

Figure 2 is a front elevation view of the shaped shell of the mask
according to the invention;

Figure 3 is a section of the shaped shell of figure 2 along the
track plane IITI-III;

Date Regue/Date Received 2022-04-26
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Figures 4 and 5 show, through an enlarged detail,
a dedicated access for a nasogastric tube according to
a particular embodiment of the invention, respectively
with the closing plug in the closed position and in the
open position.

With reference to the figures, an improved-seal
mask for +the respiratory therapy 1is shown, wholly
indicated with reference number 10, and comprising a
shaped shell 12 at least covering the mouth, nose and
eyes of a patient 11. The shaped shell 12 is provided
with a sealing gasket 14 along a perimeter 13, suitable
for being placed in contact against the patient’s face
11.

The mask 10 according to the invention is made of
the rigid shaped shell 12 of polycarbonate (PC) or co-
polyester (PETG) and of the gasket 14, preferably
overmoulded, of thermoplastic elastomer (TPE).

The making of the gasket 14 as an enbloc with the
shaped shell 12 first of all allows eliminating the
manual assemblies of the rigid part with the soft one
and, furthermore, having a gasket 14 with a continuous
profile with respect to the shaped shell 13, so as to
eliminate any gap or recess that make the c¢leaning
difficult.

The shaped shell 12 is provided with at least one inlet
fitting 15 for inletting the mixture of air and oxygen
coming from a ventilation apparatus, not shown, through
a tube 16. The inlet fitting 15 can be of any known

A\

type, for example of the so-called “vented” or not

vented” type, that is provided or not provided with a
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free-passage hole for the exit of carbon dioxide
expired by the patient outwardly.

The mask 10 according to the invention comprises a
neckpiece 20, provided with a plurality of preongs 21,
each joined in a fixed or removable manner to a
corresponding fastening point 17 placed on  the
perimeter 13 of the shaped shell 12. It deals with a
band system wrapping the rear side, or nape, of the
patient 11, through which it is firmly fixed the mask
10 on the patient’s face in order to obtain a pneumatic
seal of the gasket 14 on the face.

According to one embodiment of the invention, the
shaped shell 12 comprises five fastening points 17 for
fastening the neckpiece 20, wherein two upper fastening
points 177 are placed at the height of the eyes
symmetrically with respect to a sagittal plane, two
lower fastening points 17’/ are placed at the height of
the chin, symmetrically with respect to a sagittal
plane, and a fifth fastening point 17’’’ 1is placed
centrally along an upper edge 18 of the mask, namely it
is in the sagittal plane.

The neckpiece 20, according to the invention,
comprises two opposite upper prongs 21’ of adjustable
length, suitable for passing over the ears, two
oppesite lower prongs 2177 of adjustable length
suitable for passing under the ears, and a central
prong 21’’’, suitable for being arranged on the head in
the sagittal plane.

Retaining the mask 10 through the fifth prong
21777 in contact with the forehead also in the central

part, the rotation effect downwards of the mask that
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would cause the detachment of the sealing gasket 14
from the forehead is avoided, thus generating in turn
pneumatic leaks between forehead and mask.

The neckpiece 20, shown in figures 1A and 1B as an
example, comprises a connection band 22 between the two
opposite upper prongs 217, having an end 27 of
adjustable length, and suitable for arranging on the
upper part of the head. The central prong 21’’’ is
inserted onto the connection band 22 by a through-ring
23, or slot, that must allow the transversal sliding,
on the right or on the left of the central prong 217"
on the connection band 22 in order to be able to centre
the same in the sagittal plane on the top of the head.
The central prong 21’’’ 1is constrained in an adjustable
manner in length in the sagittal plane to both ends 25
and 26, in particular at the front end 25 it is
constrained to the perimeter 13 of the shaped shell 12
and at the rear end 24 it 1is constrained to a central
portion of convergence 24 of the opposite upper prongs
21" and lower prongs 21’’. In the example shown for
illustrative and not-limiting purpose, the ends 25
adjustable in length, as well as 26 and 27 respectively
of the connection band 22 and of the central prong
217’’’ are made through transmission in a ring and the
closure through velcro®.

The three adjustments of the central prong 217"/,
namely in length in the sagittal plane at both ends 25
and 26 and transversally with respect to the connection
band 22, allow having, for any patient head size, a

correct placement of the central prong 21’’’ 1in the
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sagittal plane and of the connection band 22 on the top
of the head for a correct distribution of the forces.

According to a further aspect of the present
invention, the mask 10 for the respiratory therapy
comprises a dedicated access 30 for a nasogastric tube
31. On the shaped shell 12, close to the nostrils, a
hole 32 1is made having dimensions of about 20 mm,
namely dimensions sufficient for the passage of the
distal end of the nasogastric tube. On the hole 32 an
elastic membrane 33 1s stably applied, which 1is
provided with an expandable hole 34 and with a closure
plug 35 for such a hole. The elastic membrane 33, of
circular shape in the example, is made as an enbloc
with the shaped shell 12 by overmoulding a
thermoplastic elastomer (TPE). In this manner the
elastic membrane 33 is an integral and indissoluble
part of the shaped shell 12 of the mask itself and does
not risk to be separated therefrom due to the positive
pressure inside the mask.

In the example shown, the elastic membrane 33 has
a section having decreasing thickness towards the hole
34, in order to allow a higher dilatability of the hole
34.

Furthermore, the elastic membrane 33
circumferentially has, in the connection portion with
the hole 32 of the shaped shell 12, two opposite
annular lips 38, each respectively resting inside and
outside the shaped shell 12. Such arrangement ensures,
in addition to the bonding by fusion obtained through
the overmoulding, that the elastic membrane 33

overmoulded on the shaped shell 12 stably remains in

-10-
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position even if subject to relatively high positive
internal pressures and does not risk to accidentally
exit from its seat.

The expandable hole 34, according to a non-
limiting embodiment, has at rest a diameter of about 3
mm, namely slightly less than the diameter of the small
tube of the nasogastric tube 31, so as to make a
pneumatic seal by interference on the small tube of the
nasogastric tube 31 when this is in position.

According to a further embodiment, not shown, the
expandable hole 34 could also be provided with a split
in order to enlarge it more, for the insertion of the
nasogastric tube 31.

When the use of a nasogastric tube 1s necessary,
its distal end is inserted through the expandable hole
34 of the elastic membrane 33, that closes around the
small tube of the nasogastric tube 31 to ensure the
pneumatic seal of the mask 10.

The closure plug 35, that for the sake of
simplicity in making the piece can also be made as an
enbloc with the shaped shell 12 through overmoulding,
is shown at the end of a stem 36 and is useful to seal
close the expandable hole 34 when the nasogastric tube
31 is not used.

According to a particular embodiment that makes
the mould construction and the injection modes of the
materials into the mould easier, as shown in the
figures, the sealing gasket 14, the perforated elastic
membrane 33 and the related closure plug 35 at the end

of the stem 36 are made without solution of continuity
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through a unique injection point for injecting the
thermoplastic material into the mould.

According to an embodiment shown as an example,
the mask according to the invention is also provided
with a pair of so-called “luer cones” 37, namely two
small perforated channels that constitute exhalation
holes, namely outlet holes for outletting the gas
exhaled by the patient, as well as with the medical
standard connection, for the connection with possible
manometers or other medical devices.

The several embodiments of the mask according to
the invention, and in particular the making of the
fifth fastening point and of a dedicated access for the
nasogastric tube, can contribute along with a
synergistic effect of a significant improvement of the
pneumatic seal or can form features independent from
each other.

The improved-seal mask for the respiratory therapy
subject-matter of the present invention has the
advantage of allowing, thanks to the insertion of the
fifth fastening point, a better uniform distribution of
the contact pressure, by pulling less the mask on the
patient’s face and avoiding the compression that
generates decubitus points.

By inserting the fifth fastening point, in
addition to Dbetter distributing the contact pressure
with the patient’s face, with a great reduction of
losses in all of the contact points of the mask with
the face, the mask 1is prevented from rotating
downwards, with the consequent detachment from the

forehead and therapeutic pressure losses.

..12_
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Furthermore, it has Dbeen observed that the
possibility to distribute the traction load of the
neckpiece of the mask in more points greatly reduces
the contact pressure, as the total force to be exerted
is proportionally reduced more than the sole
distribution on an additional point.

Advantageously, the mask allows a higher comfort
for the patient with a lower risk of decubitus and/or
ulcer that will allow the patient to wear it for longer
periods of time, namely also for respiratory treatments
beyond 24 hours.

The best pneumatic seal advantageously allows the
significant improvement of the therapy also from the
synchronism point of view between the patient and the
ventilation apparatus.

Furthermore, the particular solution proposed also
allows creating a pneumatic seal passage dedicated to
the nasogastric tube passage, without problems of
pressures losses and/or flow and/or decubitus and all
the deriving negative consequences, already listed
above.

The improved-seal mask for the respiratory therapy
thus conceived can be subject to numerous modifications
and variants, all falling within the invention;
moreover, all the details are replaceable by
technically egquivalent elements. In practice, the
materials used, as well as the dimensions, can be any

according to the technical needs.
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The embodiments of the invention in which an exclusive property

or privilege is claimed are defined as follows:

A mask for respiratory therapy comprising:

a shaped shell configured to at least covering a mouth, a nose and

eyes of a patient and including:

a sealing gasket, along a perimeter which is suitable for
being placed in contact against the patient's face, at least one
inlet fitting for mixing air and oxygen five fastening points
distributed over the perimeter of said shaped shell, wherein the
five fastening points, include (a) two upper fastening points
arranged at a height of the eyes, symmetrically with respect to a
sagittal plane, (b) two lower fastening points arranged at a height
of the chin, symmetrically with respect to a sagittal plane, and
(c) a fifth fastening point arranged centrally in the sagittal
plane along an upper edge of the mask suitable for resting on a
forehead of the patient; and

a neckpiece including five prongs, each joined in a fixed or
removable manner to a corresponding fastening point of the five
fastening points, wherein the five prongs include (a) two opposite
upper prongs suitable for passing over ears of the patient, (b)
two opposite lower prongs suitable for passing under the ears, and
(c) a central prong suitable for being arranged on a head of the
patient centrally in the sagittal plane, said central prong being
adjustable in length at both a front end and at a rear end, and
the neckpiece comprises an upper intermediate band connecting the
two opposite upper prongs, a lower intermediate band connecting
the two opposite lower prongs, and two opposite intermediate bands
positioned between the two opposite upper prongs and the two
opposite lower prongs, wherein an opening is formed by the upper
intermediate band, the lower intermediate band, and the two
opposite intermediate Dbands, and said neckpiece comprises an
adjustable length connection band that is positioned above the
opening and between two opposite upper prongs, said central prong

is connected to the upper intermediate band, and the central prong

Date Regue/Date Received 2022-04-26
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is being inserted through said adjustable length connection band
through a through-ring that allows transversal sliding of said
central prong on said adjustable length connection band for

centering in the sagittal plane on a top of the head.

2. The mask according to claim 1, wherein said sealing gasket is made

through overmoulding as an enbloc with said shaped shell.

3. The mask according to claim 2, wherein said shaped shell is a rigid
shell made from polycarbonate (PC) and said sealing gasket is made from

thermoplastic elastomer (TPE).

4. The mask according to claim 2, wherein said shaped shell is a rigid
shell made from copolyester (PETG) and said sealing gasket is made from

thermoplastic elastomer (TPE).

5. The mask according to claim 1, further comprising a pneumatic-
sealed dedicated access for a nasogastric tube, wherein said shaped shell
bears a hole having sufficient dimensions for passing an end of the

nasogastric tube.

6. The mask according to claim 5, further comprising an elastic
membrane applied to said hole of said shaped shell, said elastic membrane
being equipped with an expandable hole and with a closing plug, said
expandable hole having a diameter suitable for making a pneumatic seal

on a small tube of the nasogastric tube when in position.

7. The mask according to claim 6, wherein said elastic membrane is
made as an enbloc with said shaped shell through overmoulding of a
thermoplastic elastomer (TPE) on said shaped shell, wherein said shaped

shell is made from polycarbonate (PC).

8. The mask according to claim 7, wherein said elastic membrane has,

circumferentially, in a connection portion with said hole of said shaped

Date Regue/Date Received 2022-04-26
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shell, two opposite annular lips, each respectively resting inside and

outside said shaped shell.

9. The mask according to claim 8, wherein said sealing gasket, said
elastic membrane, and said closing plug are made without solution of
continuity through a single 1injection point for 1injecting the

thermoplastic elastomer into a mould.

10. The mask according to claim 6, wherein said elastic membrane is
made with said shaped shell through overmoulding of a thermoplastic

elastomer (TPE) on said shaped shell.

11. The mask according to claim 6, wherein said elastic membrane is
made as an enbloc with said shaped shell through overmoulding of a
thermoplastic elastomer (TPE) on said shaped shell, wherein said shaped

shell is made from copolyester (PETG).

12. The mask according to claim 1, wherein said sealing gasket is made

through overmoulding with said shaped shell.

Date Regue/Date Received 2022-04-26
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