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(54) Coupling system for securing a nasal cushion to a respiratory mask

(57) A nasal cushion (9) for a respiratory mask (20)
that comprises a hollow body (1) with an internal chamber
(2), and a pair of nasal prongs (4) each connected to and
integral with the hollow body (1), said hollow body (1)
further comprising a peripheral border (10) comprising a
connecting structure (11, 13; 12, 14) for fixing or coupling
the hollow body (1) to a mask body (20). The connecting
structure (11, 13; 12, 14) comprises an outer wall (11)

and an inner wall (12) separated from each other by an
intermediary spacing (15), the outer wall (11) comprising
a first radial expansion (13) projecting in the intermediary
spacing (15) toward the inner wall (12), and said inner
wall (12) comprising a second radial expansion (14) pro-
jecting in the internal chamber (2) of the hollow body (1).
The nasal mask and cushion according to the present
invention are useable for treating respiratory failures or
disorders, such as sleep apnoea or the like.
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Description

[0001] The invention concerns a nasal cushion for a
respiratory mask comprising coupling means that allows
a quick and easy connecting of the nasal cushion to the
mask body, and a respiratory mask equipped with such
a nasal cushion.
[0002] Nasal pillow masks are used for non invasive
ventilation for treating or preventing acute respiratory fail-
ures or disorders, as can occur, for instance, for sleep
apnoea disorders or the like.
[0003] Such a mask generally comprises a rigid or
semi-rigid hollow shell or mask body defining an internal
breathing chamber or volume, wherein a respiratory gas,
such as air under pressure, is introduced via an inlet port
through a short tube assembly to which is connected a
gas feeding line by means of a tubular connector.
[0004] The rigid or semi-rigid mask body is fixed to a
headgear for correctly positioning, maintaining and/or se-
curing the mask on the head of a patient.
[0005] The mask body further comprises a peripheral
border which is designed to couple with a nasal pillow
cushion or nasal cushion by means of coupling means.
[0006] Nasal cushions are commonly made of soft ma-
terial, such as silicone and comprise two prongs or can-
nulae that are configured to engage with the internal con-
tour of the nostrils when being partially inserted into the
nostrils of the patient.
[0007] Examples of nasal pillow masks equipped with
nasal cushions are given by documents EP-A-2140902,
EP-A-1603619, EP-A-2051761, EP-A-2259827, EP-A-
2349428 and WO-A-2009/151344.
[0008] As nasal pillow masks are used for the treat-
ment or prevention of acute respiratory failures, they are
usually worn overnight and even during the day by the
patients, and quality of treatment and comfort of use are
hence very important features.
[0009] One problem with such masks concerns the gas
leaks that may appear between the nasal cushion and
the rigid mask body, when the coupling of the cushion to
the mask is not strong enough and not sufficiently tight.
[0010] Indeed, with many existing masks, the connec-
tion between the cushion and the mask body is poor so
that leaks often appear during the use of the mask, cre-
ating parasitic gas flows and a discomfort for the patient.
[0011] Further, in some cases, the poor connection or
coupling of the cushion to the mask body leads to un-
wanted disconnection or release of the cushion from the
rigid mask body, that obligates the patient to reconnect
both parts. This can be very annoying for the patient,
especially during the night.
[0012] Hence, the main goal of the present invention
is to improve the connection or coupling of the nasal cush-
ion to the mask body for avoiding or minimizing the ap-
pearance of leaks and the undesired disconnecting of
the nasal cushion from the mask body.
[0013] The solution of the present invention is a nasal
cushion comprising an improved connecting structure,

i.e., tridimensional coupling means, useable for the treat-
ment or prevention of acute respiratory failures or disor-
ders, such as sleep apnea disorders or the like.
[0014] More precisely, the solution of the present in-
vention concerns a nasal cushion comprising a hollow
body with an internal chamber, and a pair of nasal prongs
each connected to and integral with the hollow body, said
hollow body further comprising a peripheral border com-
prising a connecting structure for fixing or coupling the
hollow body to a mask body, characterized in that the
connecting structure comprises an outer wall and an in-
ner wall separated from each other by an intermediary
spacing, the outer wall comprising a first radial expansion
projecting in the intermediary spacing toward the inner
wall, and said inner wall comprising a second radial ex-
pansion projecting in the internal chamber of the hollow
body.
[0015] Depending on the considered embodiment, the
nasal cushion of the present invention can comprise one
or more of the following features :

- the outer wall and inner wall are parallel or quasi-
parallel to each other.

- the outer wall is facing the inner wall.
- the outer wall and the first radial expansion form a

hook-like structure.
- the second radial expansion forms a boss on the

inner surface of the inner wall.
- the outer wall and the inner wall are formed at the

end of the peripheral border.
- the outer wall and the inner wall are formed at the

end of the peripheral border over the entire periphery
of said peripheral border.

- the first radial expansion of the outer wall comprises
a bevelled front face.

- the hollow body, the pair of nasal prongs, the periph-
eral border, the outer wall and the inner wall are
formed in one-piece, preferably moulded in one-
piece.

- each nasal prong comprises an internal gas passage
in fluid communication with the internal chamber of
the hollow body, and further comprises an outlet or-
ifice fluidly communicating with the internal gas pas-
sage.

- each nasal prongs comprises a flexible bellow por-
tion allowing each prong to pivot so as to be orien-
tated with respect to the hollow body.

- the flexible bellow portions are located at the proxi-
mal end of the nasal prongs.

- each nasal prong comprises an enlarged head, at
its distal end, comprising the outlet orifice.

- said enlarged heads have a generally tronconical or
quasi-tronconical shape.

- the hollow body and the prongs are made of a soft
deformable material, preferably of silicone.

- the hollow body, the pair of nasal prongs, the periph-
eral border, the outer wall and the inner wall are
made of a resilient flexible material, such as silicone
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or an elastomeric material.
- each flexible bellow portion comprises at least one

recess, preferably said at least one recess has an
annular shape.

- said at least one recess corresponds to a radial pro-
jection of the peripheral wall of each nasal prong into
the internal gas passage of each nasal prong.

- the enlarged heads are made of a soft deformable
material, preferably of silicone, for ensuring a good
gas tightness when the heads of the prongs are in-
serted into the nostrils of the user, i.e., of the patient.

- the hollow body and the pair of nasal prongs are
made of silicone.

- each bellow portion comprises one recess forming
a groove extending over the entire circumference of
each prong.

- each bellow portion comprises several recesses,
preferably the recesses are arranged so as to be in
successive parallel planes.

[0016] The present invention also concerns a nasal
respiratory mask comprising a mask body and a nasal
cushion according to the present invention, and further
comprising a headgear with straps or similar.
[0017] Advantageously, the mask body comprises an
abutment structure cooperating with the first radial ex-
pansion (hook-like structure) of the cushion and a lodging
having a wall portion cooperating with the second radial
expansion of the cushion, when the nasal cushion is cou-
pled to the mask body.
[0018] The present invention will be better understood
thanks to the following description made in reference to
the accompanying drawings among which :

- Figure 1 shows an embodiment of a nasal mask
equipped with a nasal cushion according to the
present invention,

- Figure 2 represents the body and part of the head-
gear of the nasal mask of Figure 1,

- Figure 3 represents an embodiment of a nasal cush-
ion according to the present invention that equips
the mask of Figure 1,

- Figure 4 is a view in cross section of the nasal cush-
ion of Figure 3,

- Figure 5 illustrates the coupling of the nasal cushion
of Figure 3 to a nasal mask,

- Figure 6 is an enlarged view of the coupling structure
of the nasal cushion of Figure 5,

- Figure 7 shows the mechanical interactions between
the mask and the cushion after their coupling and

- Figure 8 is a side view of Figure 2.

[0019] As shown in Figures 1, 2 and 8, the nasal res-
piratory mask 20 according to the present invention com-
prises a rigid or semi-rigid hollow shell or mask body 21,
for instance made of a polymeric material, defining an
internal breathing chamber or volume, wherein a respi-
ratory gas, such as air under pressure, is introduced via

an inlet port 25, by means of a flexible tube assembly 23
that is connected to a gas feeding line (non shown) by
means of a tubular connector 24 or similar.
[0020] The gas inlet orifice 25 is arranged at the centre
of the mask body 21 and through its wall thereby allowing
air under pressure or any other gas to be introduced in
the breathing chamber of the mask body 21.
[0021] The rigid or semi-rigid mask body 21 further
comprises two lateral arms 22, i.e. one left arm and one
right arm, which extend away form the mask body 21,
and are fixed to a headgear 26 comprising flexible straps,
typically made of fabric, and connecting elements, such
as buckles or similar.
[0022] The mask body 1 is preferably made of a poly-
meric material, such as polycarbonate (PC), polypropyl-
ene (PP), ABS, nylon or polystyrene (PS).
[0023] The mask body 21 further comprises a periph-
eral border 27 which is designed and/or configured to
couple with coupling means, i.e. a connecting structure
11, 13; 12, 14, arranged on the nasal cushion 9 so that
the nasal 9 cushion can be made integral with the mask
body 21 of the mask 20, i.e. firmly attached to the mask
body 21, and so that no gas leaks appear in-between.
[0024] Actually, the nasal cushion 9 according to the
present invention, as shown in Figures 3 to 8, comprises
a hollow body 1 with an internal chamber 2, and a pair
of nasal prongs 4 each connected to and integral with
the hollow body 1.
[0025] The hollow body 1 of the nasal cushion 9 further
comprises a peripheral border 10 configured so as to
form a tri-dimensional connecting structure 11, 13, 12,
14 that is used for fixing/coupling the hollow body 1 to
the mask body 21 so that the hollow body 1 of the nasal
cushion 9 is firmly attached to the mask body 21.
[0026] More precisely, the connecting structure 11, 13,
12, 14 comprises an outer wall 11 and an inner wall 12
separated from each other by an intermediary spacing
15, i.e., an empty space. For instance, the end of the
hollow body 1 can be divided in 2 sub-walls forming said
inner and outer walls 11, 12.
[0027] The outer wall 11 carries a first radial expansion
13 projecting in the intermediary spacing 15 toward the
inner wall 12. That is to say that the first radial expansion
13 constitutes a small part that projects away from the
inner surface of the outer wall 11 facing the intermediary
spacing 15, and in the direction of the inner wall 12 as
clearly shown in Figure 4.
[0028] Said first radial expansion 13 constitutes a
hook-like structure which comprises a bevelled front face
13a that cooperates with an abutment structure 30 car-
ried by the mask body 21 as shown in Figures 5 and 6,
when the cushion 9 is coupled to the mask body 21 as
explained below.
[0029] Further, the inner wall 12 comprises a second
radial expansion 14 that projects in the internal chamber
2 of the hollow body 1, i.e. toward the interior of the nasal
cushion 9. Said second radial expansion 14 forms a boss
structure on the inner surface 14a of the inner wall 12
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that cooperates with a wall portion of the mask body 21,
when the cushion 9 is set in place into the mask body 21.
[0030] Actually, the external and inner walls 11, 12 as
well as the first and second radial expansions 13, 14 form
together a tri-dimensional coupling structure that is able
to cooperate with the mask body 21, especially with the
peripheral border 27 of the mask body 21, for ensuring
a good and firm connection or coupling of the nasal cush-
ion 9 to the mask body 21, thereby obtaining also an
efficient gas tightness.
[0031] In this aim, the peripheral connecting border 27
of the mask body 21 of the mask 20 is configured so as
to match the peripheral border 10 of the nasal cushion
9. In other words, their respective profiles or shapes are
complementary so as to cooperate together and provide
an efficient and firm coupling between the mask body 21
and the nasal cushion 9. The specific structure of the
peripheral connecting border 27 of the hollow body 21 of
the mask 20 is detailed below.
[0032] Generally speaking, each nasal prong 4 is a
kind of nasal cannula or small tube comprising an internal
gas passage 7 in fluid communication with the internal
chamber of the hollow body 21 of the mask, as shown in
Figures 3 and 4, so as to be able to convey and distribute
gas under pressure to the patient’s nostrils, while the
prongs 4 are inserted into the patient’s nostrils. The gas
is delivered by each prong 3 by an outlet orifice 6 ar-
ranged at its distal end, i.e. on each prong head 3, which
is in fluid communication with the internal gas passage
of the prong 12.
[0033] Further, for ensuring an efficient and auto-po-
sitioning of the nasal mask into the patient’s nostrils, es-
pecially a correct positioning and orientation of the pair
of prongs 4, that avoids gas leaks and ensures a good
gas distribution and, consequently, an efficient therapy,
each nasal prong 4 comprises a flexible bellow portion 5
allowing each prong 4 to pivot with respect to the hollow
body 1 of the cushion 9. The flexible bellow portions 5
are located at the proximal end of the nasal prongs 4, i.e.
in the vicinity of the hollow body 1 of the cushion 9.
[0034] Thanks to the flexible bellow portion 5, the nasal
prongs 4 are pivotable and flexible with respect to the
hollow body 1 of the cushion 9. This allows the nasal
prongs 4 to efficiently pivot, i.e. to be mobile so that they
can bend, bow, oscillate or similar, while being  main-
tained by their proximal end, so as to modify their orien-
tations with respect to the cushion hollow body 1.
[0035] The nasal prongs 4, including their flexible bel-
low portion 5, are preferably made of a flexible material,
such as thermoplastic rubber or elastomeric polymer.
Preferably, they are made of silicone or the like. Prefer-
ably, the nasal prongs 4, their head 3 and the cushion
body 1 are be moulded in one piece, preferably they are
made of silicone or the like.
[0036] The flexible bellow portion 5 of each prong 4
comprises one (or several) recess having preferably an
annular or semi-annular shape. In other words, the re-
cess forms a groove in the wall of each prong 4, preferably

extending over the entire external circumference of each
prong 4. Actually, each recess corresponds to a radial
projection of the peripheral wall of said nasal prongs 4
into the internal gas passages 7 of said nasal prongs.
[0037] Further, each nasal prong 4 of the nasal pillow
cushion 9 comprises, at its distal end, an enlarged head
3 configured to have a generally tronconical or quasi-
tronconical shape as shown in Figures 3-5.
[0038] Preferably, said enlarged heads 3 have an el-
liptical surface and are made of a thin resilient material,
such as a thin silicone wall, so that the enlarged heads
inflate like a balloon and are deformed by the gas pres-
sure exerted on their inner wall, when a pressurized gas
passes through them, thereby creating an efficient seal
between the surface of each enlarged head 3 and the
inner wall of the nostrils of the patient. Indeed, when the
enlarged heads 3 are inflated by gas, they match the
inner contour of the patient’s nostrils, thus creating a seal.
[0039] Furthermore, as detailed in Figures 3-7, the out-
er wall 11 and the inner wall 12 forming the coupling
structure of the cushion 9 are facing each other and are
further substantially parallel or quasi-parallel to each oth-
er.
[0040] The outer wall 11 and the first radial expansion
13 form a hook-like structure that is able to cooperate
with an abutment structure 30 arranged on the mask body
21 so as to maintain the nasal cushion 9 firmly attached
to the mask body 21.
[0041] The firm coupling is further improved thanks to
the second radial expansion 14 of the inner wall 12 that
forms a projecting boss that cooperates with a wall por-
tion 29 of a lodging 28 of the mask body 21, when the
inner wall 12 is inserted into the lodging 28, as shown in
Figures 5, 6 and 7.
[0042] Actually, thanks to the intrinsic properties of the
silicone rubber constituting the nasal cushion 9, including
the projecting boss forming the second radial expansion
14, the nasal cushion 9 does not slide on the surface of
the wall portion 29, when the inner wall 12 is inserted into
the lodging 28.
[0043] In other words, the nasal cushion 9 can be firmly
maintained on the mask body 21 thanks to the combina-
tion of actions of the hook-like structure 13 of the outer
wall 11 of the  cushion 9 that cooperates with the abut-
ment structure 30 of the mask body 21, and of the pro-
jecting boss forming the second radial expansion 14 of
the cushion 9 that comes into contact, in a non-sliding
way, with the surface of the wall portion 29 of the mask
body 21, while the cushion 9 is coupled to the mask body
21.
[0044] The boss 14 acts also as a gasket for ensuring
the gas tightness of the mask.
[0045] Further, for ensuring an easy coupling or secur-
ing of the cushion 9 to the mask body 21, the first radial
expansion 13 of the outer wall 11 comprises a first bev-
elled front face 13a that can slide against a corresponding
bevelled front face 30a of the abutment 30 as shown in
Figure 6.
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[0046] The outer wall 11 and an inner wall 12 extend
over the entire periphery of the nasal cushion 9 as shown
in Figure 4.
[0047] The nasal mask and cushion according to the
present invention are useable for treating respiratory fail-
ures or disorders, such as sleep apnoea or the like.

Claims

1. Nasal cushion (9) comprising a hollow body (1) with
an internal chamber (2), and a pair of nasal prongs
(4) each connected to and integral with the hollow
body (1), said hollow body (1) further comprising a
peripheral border (10) comprising a connecting
structure (11, 13; 12, 14) for fixing or coupling the
hollow body (1) to a mask body (20), characterized
in that the connecting structure (11, 13; 12, 14) com-
prises an outer wall (11) and an inner wall (12) sep-
arated from each other by an intermediary spacing
(15), the outer wall (11) comprising a first radial ex-
pansion (13) projecting in the intermediary spacing
(15) toward the inner wall (12), and said inner wall
(12) comprising a second radial expansion (14) pro-
jecting in the internal chamber (2) of the hollow body
(1).

2. Nasal cushion according to the preceding Claims,
characterized in that the outer wall (11) and the
first radial expansion (13) form a hook-like structure.

3. Nasal cushion according to any one of the preceding
Claims, characterized in that the first radial expan-
sion (13) of the outer wall (11) comprises a bevelled
front face (13a).

4. Nasal cushion according to any one of the preceding
Claims, characterized in that the second radial ex-
pansion (14) forms a boss on the inner surface (14a)
of the inner wall (12).

5. Nasal cushion according to any one of the preceding
Claims, characterized in that the outer wall (11) is
facing the inner wall (12), preferably said outer wall
(11) and inner wall (12) are parallel or quasi-parallel
to each other.

6. Nasal cushion according to any one of the preceding
Claims, characterized in that the outer wall (11)
and the inner wall (12) are formed at the end of the
peripheral border (10).

7. Nasal cushion according to any one of the preceding
Claims, characterized in that the outer wall (11)
and the inner wall (12) are formed at the end of the
peripheral border (10) over the entire periphery of
said peripheral border (10).

8. Nasal cushion according to any one of the preceding
Claims, characterized in that the hollow body (1),
the pair of nasal prongs (4), the peripheral border
(10), the outer wall (11) and the inner wall (12) are
formed in one piece, preferably moulded in one
piece.

9. Nasal cushion according to any one of the preceding
Claims, characterized in that each nasal prong (4)
comprises an internal gas passage (7) in fluid com-
munication with the internal chamber (2) of the hol-
low body (11), and further comprises an outlet orifice
(6) fluidly communicating with the internal gas pas-
sage (7).

10. Nasal cushion according to any one of the preceding
Claims, characterized in that each nasal prong (4)
comprises a flexible bellow portion (5) allowing each
prong (4) to pivot so as to be orientated with respect
to the hollow body (1), preferably said flexible bellow
portions (5) are located at the proximal end of the
nasal prongs (3).

11. Nasal cushion according to any one of the preceding
Claims, characterized in that each nasal prong (4)
comprises an enlarged head (3) comprising the out-
let orifice (6).

12. Nasal cushion according to any one of the preceding
Claims, characterized in that said enlarged heads
(3) have a generally tronconical or quasi-tronconical
shape.

13. Nasal cushion according to any one of the preceding
Claims, characterized in that the hollow body (1)
and the prongs (4) are made of a soft deformable
material, preferably of silicone.

14. Respiratory mask (20) comprising a mask body (21)
fixed to a nasal cushion (9) according to any one of
the preceding Claims, preferably it further comprises
a headgear (26).

15. Respiratory mask (20) according to Claim 14, char-
acterized in that the mask body (21) comprises an
abutment structure (30) cooperating with the first ra-
dial expansion (13) of the cushion (9) and a lodging
(28) having a wall portion 29 cooperating with the
second radial expansion (14) of the cushion (9).
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