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(57) A device for the personalised adjustment of
face-masks, suited for the adjustment of a face-mask (3)
against the facial contour of any user, consisting of aring
(1) manufactured from a malleable thermoplastic poly-
mer and suited for its adaptation to the shape of the con-
tour of the nose and mouth of the user, at a temperature
of between 450C and 600C, and which solidifies when it
cools, maintaining the adopted shape of the face of the
user. Thering (1) comprises: a frontal surface (11), arear
surface (12) for contact with the face-mask (3) adjusted
against the face of the user, and a number of elements
(13) for the hooking of a number of elastic cords (2) suited

for the anchoring of the ring (1) against the head of the

user with its shape adapted to that of the user’s face, and
pressing against the face-mask, adjusting it to the face
of said user

DEVICE FOR THE PERSONALISED ADJUSTMENT OF FACE-MASKS
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Description
Field of the art

[0001] The present invention relates to a device for
custom adjustment of masks, intended for medical staff
and any individual that wants to adjust a surgical mask,
creating an enclosure of said mask surrounding the nose
and the mouth, and securing said mask in a position of
use.

Background art

[0002] Currently, surgical masks are commonly used
for reducing the risk of infection of virus or air-borne path-
ogens.

[0003] These masks generally comprise a flexible rec-

tangular body and lateral elastic bands for holding it
against the head of the user, so that, in the position of
use, said rectangular body covers widely the nose and
the mouth of the user, theoretically retaining the particles
entrained by the airinhaled or exhaled by the user during
respiration.

[0004] These masks also incorporate a metallic strip
for adjustment over the nose, however, said masks are
not conveniently adjusted to the perimeter of the nose
and the mouth of the patient, hence, a substantial part
of the inhaled or exhaled air does not go through the
filtering body of the mask, but it goes instead through the
openings formed between the face and the contour of
said filtering body, thus reducing considerably the pro-
tection properties of the mask.

[0005] This drawback will be determined by several
factors, specifically: the flexible nature of the mask, the
flat shape thereof, the difficulty of adaptation to the fea-
tures of different users, and to the tension of the holding
elastic bands that causes, on one hand, the definition on
the sides of the mask of air-passage folds or grooves
and, on the other hand, a tensile force on the upper edge
ofthe mask, that overcomes the resistance of the metallic
strip, with the resulting creation of air-passage openings
on both sides of the nose.

[0006] In order to avoid these drawbacks and to
achieve an adjustment of the surgical mask around the
nose and the mouth of the user, the system "bellus3D"
for a custom adjustment of the mask to a specific indi-
vidual is known.

[0007] This system consists in:

- performing a 3D scan on the face of the user;

- designing, based on the scanned image, a tridimen-
sional ring provided of hooks for holding bands and
adjustable to the contour of the nose and mouth of
said user, and

- finally, manufacturing by means of 3D printing a
physical sample of the designed ring.
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[0008] This system allows manufacture of a ring for
adjusting a surgical mask to a specific user, but has some
drawbacks, amongst which:

- physical presence of each user in need of an adjust-
ment ring is necessary in order to perform the scan-
ning of his/her face;

- itis not universal, but customized, since eachring is
for a specific person,

- it needs the use of devices, specifically, a 3d scan-
ner, a computer with 3D design software, and a 3d
printer, which are not of common use for general
public and require specific knowledge for being used,
and

- the use of this system is not feasible in underdevel-
oped areas that do not have infrastructures or power
grids for connecting the aforesaid devices.

[0009] The technical issue set out here is the develop-
ment of a device for custom adjustment of masks, that
allows to solve the drawbacks of the aforesaid back-
ground art and that has a universal nature, allowing ad-
justing a mask to the face of any individual, regardless
of the his/her location or the shape of his/her face, and
without having to use specific devices for 3D scanning,
designing and printing or technical knowledge for being
used.

Description of the invention

[0010] The device for custom adjustment of masks
which is the object of the invention has technical features
suitable for adjusting a mask to the contour of the face
of any user, so that the mask covers the nose and the
mouth, and no air passage gaps are formed in its perim-
eter, and the totality of the inhaled and exhaled air passes
through the mask.

[0011] Anotherobjectof the invention is that the device
can be adjusted easily to any user without having to use
design equipment and software that require a specific
training for being used.

[0012] According to the invention, this device compris-
es a ring made of a thermoplastic polymer which is mal-
leable, and suitable to be adapted to the shape of the
contour of the nose and the mouth of the user, at a tem-
perature comprised between 45 °C and 60 °C, and that
solidifies when cooled, keeping the shape adopted of the
face of the user.

[0013] Said ring comprises: a front surface, a rear sur-
face contacting the mask to be adjusted over the face of
the user, and hook members of elastic bands suitable to
hold the ring against the head of the user, with a shape
adapted to the face of the user, and to press it against
the mask, adjusting the latter to the face of the user.
[0014] With the indicated features, it is only necessary
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to heat the polymer to the indicated temperature in order
to render it malleable, place it around the nose and the
mouth, deforming it with the fingers so that it adopts the
shape of said area of the user, and letit cool subsequently
so that it solidifies keeping the corresponding shape.
[0015] Heating of the ring can be performed in a mi-
crowave oven, selecting the power and time indicated by
the manufacturer; with hot air from a hairdryer, in an elec-
tric or gas oven controlling its temperature, or with any
other source of heat available; the user itself can place
and press it against the face so that said ring adopts the
shape of his/her face; letting it cool subsequently so tat
it solidifies and keeps the shape suitable for that specific
user.

[0016] Thus, it is achieved that, when placing the de-
vice over the mask and fixing it in the position of use by
means of the holding bands, the ring presses with its
contour the mask, adjusting it to the face of the user,
securing a perimeter sealing and that the user will breathe
only through the mask.

[0017] An advantage of this device is its universal na-
ture, since it can be adjusted to any user; itbeing possible
to manufacture three different sizes or dimensions there-
of for children, young and adult individuals.

[0018] According to the invention, the ring can have
any cross section, preferably, of circular, elliptical, sem-
icircular o polyhedral shape.

[0019] According to the invention, the thermoplastic
polymer is biodegradable, so that it does not constitute
an environmental issue when disposed after use.
[0020] Ina specificembodiment, the thermoplastic pol-
ymer is polylactic acid (PLA) obtained from corn starch,
which provides said biodegradable nature.

Brief description of the drawings

[0021] Inorderto complement the present description,
and to clarify the characteristics of the invention, the fol-
lowing drawings are included in the present specification,
for illustrating and no limiting purposes, and in which:

- Figure 1 shows a front elevational view of the device
of the invention, without the holding elastic bands for
the user.

- Figure 2 shows an upper perspective view of the
device of figure 1.

- Figure 3 shows a front elevational view of the device
of the previous figures, in a position of use, once the
shape of the ring has been adapted in a hot state to
the contour of the nose and mouth of the user, and
said ring performing a perimeter adjustment of a
mask against the face of the user.
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Detailed description of embodiments of the inven-
tion

[0022] In the example embodiment shown in figures 1
and 2, the device of the invention comprises a ring (1) of
elliptical cross section, provided with a front surface (11),
a rear surface (12) and hook members (13) of elastic
bands (2) that are held by the head of the userin a position
of use, shown in figure 3.

[0023] The hook members (13) are located symmetri-
cally on opposite sides of the rear surface of the ring (1).
[0024] In this embodiment, the ring (1) and the hook
elements (13) form a single-piece body made of a ther-
moplastic biodegradable polymer and, more specifically,
made of polylactic acid (PLA), malleable ata temperature
comprised between 45 °C and 60 °C, and that solidifies
when cooled at ambient temperature.

[0025] For a correct use of the device by a user, it is
necessary to heatthe ring (1) to atemperature comprised
within the mentioned range, press it against the contour
of the nose and mouth of the user so that it adopts the
corresponding shape, and let it cool so that it solidifies
and keeps the adopted shape of the face of the user.
[0026] As shown in figure 3, once the shape of the ring
(1) has been adapted to the face of the user, it is only
necessary to place it over the mask (3) and fix it to the
head of the user by means of elastic bands (2) fixed to
the hook elements (13) and passing behind the ears or
the head.

[0027] In this position of use, the ring (1) presses the
mask (3) against the face of the user, adjusting it and
forming a perimeter closure around the nose and mouth
of the user, guaranteeing that all the breathing air passes
through the mask (3), so that its functionality is assured.
[0028] Once the nature of the invention has been suf-
ficiently described, as well as an example of preferred
embodiment, it is stated that the materials, shape, size
and arrangement of the described elements shall be
modified, as long as it does not involve an alteration of
the essential features of the invention, which are claimed
below.

Claims

1. Device for custom adjustment of masks; suitable for
adjusting a mask (3) to the contour of the face of any
user; characterized in that it consists of a ring (1)
made of a thermoplastic polymer which is malleable,
and suitable to be adapted to the shape of the con-
tour of the nose and the mouth of the user, at a tem-
perature comprised between 45 °C and 60 °C, and
that solidifies when cooled, keeping the shape adapt-
ed to the face of the user.

2. Device according to claim 1, characterized in that
the ring (1) comprises: a front surface (11), a rear
surface (12) contacting the mask (3) to be adjusted
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over the face of the user, and hook members (13) of
elastic bands (2) suitable to hold the ring (1) against
the head of the user, with a shape adapted to the
face of the user, and to press it against the mask (3),
adjusting the latter to the face of said user. 5

Device according to any of the previous claims; char-

acterized in that the ring (1) has a circular, elliptical,

semicircular o polyhedral cross section.
10

Device according to any of the previous claims; char-
acterized in that the thermoplastic polymer is bio-
degradable.

Device according to any of the previous claims, char- 75
acterized in that the thermoplastic polymer is poly-
lactic acid (PLA).
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