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(57) ABSTRACT

A cushion includes an accommodating cavity for accommo-
dating a nose or oronasal part, which defined by a contact
portion, a connecting portion and an intermediate portion.
The contact portion is configured to be in sealing contact
with a patient’s face. The connecting portion is configured to
connect with a frame of the respiratory mask. The interme-
diate portion is connected between the contact portion and
the connecting portion. The intermediate portion is formed
with a recess portion recessed toward the accommodating
cavity. The recess portion is formed into an arc or ring shape
extending in a circumferential direction of the cushion,
which includes a first connecting wall disposed close to the
contact portion and a second connecting wall, which are
connected to each other. A projection area S, of the first
connecting wall on a vertical plane is smaller than a pro-
jection area S, of the second connecting wall.
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LINER FOR BREATHING MASK,
BREATHING MASK, AND VENTILATION
TREATMENT DEVICE

CROSS REFERENCE TO RELEVANT
APPLICATIONS

[0001] The present application claims priority to Chinese
Patent Application No. CN201811641531.3 filed on Dec.
29, 2018, titled “Liner for Breathing Mask, Breathing Mask,
and Ventilation Treatment Device”, the entire content of
which is incorporated herein by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of ven-
tilation therapy apparatus; in particular, the present disclo-
sure relates to a cushion for a respiratory mask, a respiratory
mask with the cushion, and a ventilation therapy apparatus
with the respiratory mask.

BACKGROUND

[0003] Non-invasive positive pressure ventilation has
been widely used in the treatment of diseases such as
obstructive sleep apnea (OSA), chronic obstructive pulmo-
nary emphysema (COPD), etc. It is no longer required to
insert a hose into patient’s airway through a surgical opera-
tion; instead, a blower is used to deliver a continuous
positive airway pressure (CPAP) or a variable positive
airway pressure to the patient’s airway through a pipeline
and a patient interface device.

[0004] The patient interface device in non-invasive ven-
tilation treatment usually includes a respiratory mask such as
a nasal mask, an oronasal mask, a nasal pillow mask, and a
full-face mask. A typical structure of the respiratory mask
includes a frame, a cushion, an elbow, a connector, a
headband, and so on. The cushion is fixed to the frame so
that a gas chamber is formed by the cushion together with
the frame, the elbow is connected to the frame through the
connector to deliver a therapeutic gas into the gas chamber,
and the headband is connected to the patient’s head to fix the
respiratory mask at a proper position of the patient’s head.
In use, the cushion is in contact with the patient’s face to
achieve sealing against the face, and the patient’s mouth
and/or nose are located in the gas chamber, with a support
force between the cushion and the face generally varying
with a tension of the headband.

[0005] For patients with OSA or COPD, it is usually
necessary for them to wear the respiratory mask for a long
time. Therefore, the structure of the cushion has a direct
influence on sealing performance and comfort of wearing
the respiratory mask. If the support force between the
cushion and the face is too weak, it is difficult to form
sealing therebetween. If the support force between the
cushion and the face is too great, it will cause discomfort,
especially at sensitive positions such as nose bridge, which
may cause patient’s refusal or resistance to treatment, and
even cause allergies or red prints due to excessive pressing
on the patient’s face.

[0006] Therefore, it is necessary to provide a cushion for
a respiratory mask with better sealing performance and
comfort.
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SUMMARY

[0007] In view of the above problems, an object of the
present disclosure is to provide a cushion for a respiratory
mask with better sealing performance and comfort, a respi-
ratory mask with the cushion, and a ventilation therapy
apparatus with the respiratory mask.

[0008] In order to achieve the above object, a first aspect
of the present disclosure provides a cushion for a respiratory
mask, the cushion comprises an accommodating cavity for
accommodating a nose or oronasal part, as well as a contact
portion, a connecting portion and an intermediate portion
that are configured to define the accommodating cavity, the
contact portion is configured to be in sealing contact with a
patient’s face, the connecting portion is configured to con-
nect to a frame of the respiratory mask, and the intermediate
portion is connected between the contact portion and the
connecting portion, the intermediate portion is formed with
a recess portion recessed toward the accommodating cavity,
the recess portion is formed into an arc or ring shape
extending in a circumferential direction of the cushion, the
recess portion has a V-shaped cross section, and the recess
portion comprises a first connecting wall and a second
connecting wall connected to each other; and wherein the
first connecting wall is disposed close to the contact portion,
and a projection area S, of the first connecting wall on a
vertical plane is smaller than a projection area S, of the
second connecting wall on the vertical plane. It can be
understood that a plane in which the patient’s face lies when
the patient is standing and looking at the front horizontally
is approximately a vertical plane. With this design, under the
same gas pressure (since a respiratory gas will be introduced
into an accommodating cavity through an elbow and the
cushion is sealed against the patient’s face when the respi-
ratory mask is in use, there will be a certain gas pressure in
the accommodating cavity), a leftward thrust of the gas
pressure to a second connecting wall is greater than a
rightward thrust of the gas pressure to a first connecting
wall, and the cushion exhibits an expanded state in a
direction perpendicular to a plane a, which increases a
support force between the patient’s face and the contact
portion, and improves the sealing effect and comfort.
[0009] Optionally, the recess portion is formed into a ring
shape extending in the circumferential direction of the
cushion, an end of the second connecting wall facing away
from the first connecting wall is connected to the connecting
portion, and the intermediate portion comprises a first por-
tion which connects the contact portion with an end of the
first connecting wall facing away from the second connect-
ing wall. That is, in the cushion, the contact portion, the first
portion, the first connecting wall, the second connecting
wall, and the connecting portion are connected in this order
in an axial direction of the cushion, and each of them is
formed into a ring shape.

[0010] Optionally, a thickness of the connecting portion
and a thickness of the first portion are larger than a thickness
of the contact portion, so that the first portion with a larger
thickness can reliably support the contact portion, and the
connecting portion with a larger thickness can ensure a
reliable connection with the frame; the thickness of the
connecting portion and the thickness of the first portion are
larger than a thickness of the first connecting wall and a
thickness of the second connecting wall, which facilitates
the first connecting wall and the second connecting wall to
be deformed under the action of the gas pressure in the
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accommodating cavity, in other words, it facilitates extend-
ing or folding of the recess portion in the axial direction of
the cushion around a hinge point b at the connection of the
first connecting wall and the second connecting wall and a
hinge point ¢ at the connection of the second connecting wall
and the connecting portion; and/or

[0011] the thickness of the first connecting wall is set to
gradually decrease from an end close to the first portion to
an end close to the second connecting wall, and a thickness
of an end of the first connecting wall that is close to the
second connecting wall is equal to the thickness of the
second connecting wall. It can be understood that the
thickness of the second connecting wall is uniform, and the
thickness of the first connecting wall transitions between the
first portion and the second connecting wall.

[0012] Optionally, the cushion is divided in its circumfer-
ential direction into a nose bridge area, a cheek area and a
philtrum or chin area, the recess portion is formed into an arc
shape extending along the nose bridge area, an end of the
second connecting wall facing away from the first connect-
ing wall is connected to the connecting portion, and the
intermediate portion comprises a first portion which con-
nects the contact portion with an end of the first connecting
wall facing away from the second connecting wall, and a
second portion which connects the contact portion with the
connecting portion.

[0013] Optionally, a thickness of the first portion is set to
decrease from a top end of the nose bridge area to a bottom
end of the nose bridge area, and a thickness of the first
connecting wall and a thickness of the second connecting
wall are set to increase from the top end of the nose bridge
area to the bottom end of the nose bridge area;

[0014] at the top end of the nose bridge area, a thickness
of the connecting portion and a thickness of the first portion
are larger than a thickness of the second portion, so that the
first portion with a larger thickness can reliably support the
contact portion, and the connecting portion with a larger
thickness can ensure a reliable connection with the frame;
the thickness of the second portion is larger than a thickness
of the first connecting wall and a thickness of the second
connecting wall, the second connecting wall and the first
connecting wall with relatively smaller thicknesses can
ensure smooth extending or folding of the recess portion
around the hinge point b and the hinge point ¢ under the
action of the gas pressure; and

[0015] at the bottom end of the nose bridge area, the
thickness of the first portion is the equal to the thickness of
the first connecting wall, the thickness of the second con-
necting wall and the thickness of the second portion. The
hinge point b and the hinge point ¢ are gradually unified into
one hinge point at the bottom end of the nose bridge area,
resulting in a concentrated stress, with the above arrange-
ment, the cushion can be prevented from rupturing, thereby
effectively improving use durability of the cushion.

[0016] Optionally, the contact portion comprises a lip edge
and a support edge connected to each other, the support edge
is disposed close to the intermediate portion, and a thickness
of the support edge is larger than a thickness of the lip edge,
the thicker support edge can support the lip edge to a certain
extent, and at the same time it can also ensure a stable
connection with the intermediate portion, whereas the thin-
ner lip edge can reduce the pressing of the respiratory mask
on the patient’s face; and/or
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[0017] a surface of the contact portion that is in contact
with the patient’s face is formed as an arc surface that
conforms to a contour of the patient’s face, in use, the
contact portion is in contact with the patient’s face, disperses
a first contact force of the respiratory mask applied to the
patient’s face, and forms a seal between the patient’s face
and the respiratory mask.

[0018] Optionally, a thickness of the lip edge (121) is 0.2
mm-0.5 mm, preferably 0.3 mm-0.4 mm.

[0019] A second aspect of the present disclosure provides
a respiratory mask, comprising a frame, as well as a cushion
and an elbow that are connected to the frame, wherein the
cushion is the above cushion for the respiratory mask.
[0020] Optionally, the frame comprises a cup, and the
cushion is connected to the cup through the connecting
portion.

[0021] A third aspect of the present disclosure provides a
ventilation therapy apparatus, comprising a host for gener-
ating a therapeutic gas, and a respiratory mask in commu-
nication with a gas outlet of the host, wherein the respiratory
mask is the above respiratory mask.

[0022] In the above technical solution, the cushion of the
present disclosure is provided with a recess portion in an
intermediate portion, which extends in a circumferential
direction of the cushion and which is recessed toward the
accommodating cavity, and a projection area S, of a first
connecting wall of the recess portion on a plane in which the
patient’s face lie is smaller than a projection area S, of a
second connecting wall of the recess portion on the plane in
which the patient’s face lies. When in use, the recess portion
will apply an additional support force to the patient’s face
through the contact portion under the action of the gas
pressure in the accommodating cavity, so that the cushion
has a great sealing force in the case of a small tension of the
headband, thereby bringing about better sealing perfor-
mance and comfort.

[0023] Other features and advantages of the present dis-
closure will be described in detail in the following specific
embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] Accompanying drawings are provided to enable a
further understanding of the present disclosure. They con-
stitute a part of the specification, and are used to interpret the
present disclosure together with the following specific
embodiments. However, the drawings do not constitute a
limitation to the present disclosure. In the drawings:
[0025] FIG. 11is arear view of an embodiment of a cushion
of the present disclosure;

[0026] FIG. 2 is a front view of FIG. 1;

[0027] FIG. 3 is a cross-sectional view taken along line
A-A in FIG. 1,

[0028] FIG. 4 is an enlarged view of part F in FIG. 3;
[0029] FIG. 5 is an enlarged view of part G in FIG. 3;
[0030] FIG. 6 is a cross-sectional view taken along line
B-B in FIG. 2;

[0031] FIG. 7 is a cross-sectional view taken along line
C-C in FIG. 2;

[0032] FIG. 8 is a cross-sectional view taken along line
D-D in FIG. 2;

[0033] FIG. 9 is a schematic view of the cushion in FIG.

2 and a cup after they are installed;
[0034] FIG. 10 is a cross-sectional view taken along line
E-E in FIG. 9;
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[0035] FIG. 11 is a schematic view of the cushion in FIG.
2 and the cup after they are installed, in which a nose bridge
area, a cheek area and a philtrum or chin area are obtained
by division;

[0036] FIG. 12 is a perspective view of an embodiment of
a respiratory mask of the present disclosure;

[0037] FIG. 13 is a right-side view of FIG. 12;

[0038] FIG. 14 is a perspective view of another embodi-
ment of the cushion and the cup of the present disclosure;
and

[0039] FIG. 15 is a schematic view showing a comparison
of the cushion before and after ventilation expansion.

REFERENCE SIGNS

[0040] 10: cushion; 101: nose bridge area; 102: cheek
area; 103: philtrum or chin area; 11: accommodating cavity;
12: contact portion; 121: lip edge; 122: support edge; 13:
connecting portion; 131: first groove; 132: connecting hole;
14: intermediate portion; 140: recess portion; 141: first
connecting wall; 142: second connecting wall; 143: first
portion; 144: second portion; 145: second groove; 20: frame;
21: cup; 30: elbow.

DETAILED DESCRIPTION

[0041] Specific embodiments of the present disclosure
will be described in detail below with reference to the
accompanying drawings. It should be understood that the
specific embodiments described herein are only used to
illustrate and interpret the present disclosure, and are not
used to limit the present disclosure.

[0042] In the present disclosure, unless otherwise defined,
terms for describing orientations such as “top” and “bottom”
refer to the orientations shown in FIG. 1. Terms “inside” and
“outside” refers to the inside and outside relative to the
contour of each component itself.

[0043] A first aspect of the present disclosure provides a
cushion for a respiratory mask. The cushion 10 includes an
accommodating cavity 11 for accommodating the nose or
oronasal part, as well as a contact portion 12, a connecting
portion 13, and an intermediate portion 14 that are config-
ured to define the accommodating cavity 11. The contact
portion 12 is configured to be in sealing contact with
patient’s face, the connecting portion 13 is configured to
connect with a frame 20 of the respiratory mask, and the
intermediate portion 14 is connected between the contact
portion 12 and the connecting portion 13. The intermediate
portion 14 is formed with a recess portion 140 recessed
toward the accommodating cavity 11. The recess portion 140
is formed into an arc or ring shape extending in a circum-
ferential direction of the cushion 10. Preferably, the con-
necting portion 13 is disposed at an end of the intermediate
portion 14, that is, the intermediate portion 14 does not
extend toward a cup 21 side, so that the cup 21 that is
relatively rigid can be pressed against the patient’s face, thus
improving sealing performance of the cushion.

[0044] According to a general shape of cushions in respi-
ratory masks, it can be known that the contact portion 12, the
connecting portion 13 and the intermediate portion 14
aforementioned are each formed into a ring shape (see FIGS.
1 and 2), and it can be understood that the ring shape may
be either a closed ring structure or an open ring structure
(that is, a part of the ring). In addition, it can be understood
that if the respiratory mask is a nasal mask, the accommo-
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dating cavity 11 may be configured to accommodate the
nose. In this case, the cushion 10 may be divided in its
circumferential direction into a nose bridge area 101 (that is,
an area at an upper part of the cushion that corresponds to
the nose bridge, referring to FIG. 11), a cheek area 102 (that
is, areas on both sides of the cushion that correspond to the
cheeks, referring to FIG. 11) and a philtrum area 103 (that
is, an area at a lower part of the cushion that corresponds to
the philtrum, referring to FIG. 11). If the respiratory mask is
an oronasal mask, the accommodating cavity 11 can be
configured to accommodate both the mouth and the nose. In
this case, the cushion 10 is divided in its circumferential
direction into a nose bridge area 101, a cheek area 102 and
a chin area 103 (that is, an area at the lower part of the
cushion that corresponds to the chin, referring to FIG. 11).
In the above, the recess portion 140 is formed into an arc or
ring shape extending along the circumferential direction of
the cushion 10, which means that the recess portion 140 may
be formed on any segment of the circumferential contour of
the cushion. For example, the recess portion 140 may be
formed as an arc extending along any one or two of the nose
bridge area 101, the cheek area 102 and the philtrum or chin
area 103, and the recess portion 140 may also be formed as
a ring extending along all the three areas of the nose bridge
area 101, the cheek area 102 and the philtrum or chin area
103.

[0045] By adopting the above-mentioned technical solu-
tion, in which the intermediate portion 14 is provided with
the recess portion 140 extending in the circumferential
direction of the cushion 10 and recessed toward the accom-
modating cavity, during the use of the cushion 10 of the
present disclosure, the recess portion 140 applies an addi-
tional support force to the patient’s face through the contact
portion 12 under the action of a gas pressure in the accom-
modating cavity, so that a great sealing force is obtained for
the cushion 10 in the case of a weak tension of the headband,
thus bringing about better sealing performance and comfort
of the cushion. In other words, when a certain sealing force
is required for the cushion, the sealing force completely
comes from a tension of the headband in the case of the
cushion in the prior art (in which no recess portion is
provided in the intermediate portion). Accordingly, in order
to increase the sealing performance of the cushion, it is
necessary to increase the tension of the headband, which will
affect the wearing comfort. In the present disclosure, by
using the above technical solution, the sealing force required
for the cushion can be provided by the tension of the
headband and the support force of the recess portion 140
altogether, so that only a small tension of the headband is
required, thus improving the wearing comfort.

[0046] In the present disclosure, the recess portion 140
may have any appropriate shape, as long as it can provide an
additional support force to the contact portion 12 under the
gas pressure. Specifically, according to an embodiment of
the present disclosure, as shown in FIGS. 3 and 4, the cross
section of the recess portion 140 is substantially V-shaped,
and the recess portion 140 includes a first connecting wall
141 and a second connecting wall 142 connected to each
other. The first connecting wall 141 is disposed close to the
contact portion 12, and a projection area S, of the first
connecting wall 141 on the plane in which the patient’s face
lies is smaller than a projection area S; of the second
connecting wall 142 on the plane. It can be understood that
the first connecting wall 141 and the second connecting wall
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142 form two side walls of the V shape, but the first
connecting wall 141 and the second connecting wall 142 do
not need to be straight, but may have a certain curvature (for
example, as shown in FIG. 4). The first connecting wall 141
and the second connecting wall 142 may be directly con-
nected, or may be connected via an arc surface and/or plane,
and/or connected via a corrugated surface, and the first
connecting wall 141 and the second connecting wall 142 do
not need to be equal in length. In addition, it should be noted
that since the material of the cushion 10 is usually made of
a soft material, it may be deformed to some extent after the
wearing. Therefore, in actual production, it is necessary to
ensure that the projection area S, of the first connecting wall
141 of the cushion 10 on the plane in which the patient’s face
lies is smaller than the projection area S, of the second
connecting wall 142 on the plane when the respiratory mask
is in a stable state after being worn by the patient. It can be
understood that the plane in which the patient’s face lies
when the patient is standing and looking at the front hori-
zontally is approximately a vertical plane. Referring to FIG.
4, the plane in which the patient’s face lies when the patient
is standing and looking at the front horizontally may be
approximately the vertical plane, that is, plane a. The
projection area S, of the first connecting wall 141 on the
plane a is smaller than the projection area S, of the second
connecting wall 142 on the plane a. With this design, under
the same gas pressure (since a respiratory gas will be
introduced into the accommodating cavity 11 through an
elbow 30 and the cushion is sealed against the patient’s face
when the respiratory mask is in use, there will be a certain
gas pressure in the accommodating cavity 11), a leftward
thrust F, of the gas pressure applied to the second connecting
wall 142 is greater than a rightward thrust F, of the gas
pressure applied to the first connecting wall 141, and the
cushion 10 exhibits an expanded state in a direction perpen-
dicular to the plane a; for example, the cushion 10 shown in
FIG. 15 expands by AX with respect to an original state,
thereby increasing the support force between the patient’s
face and the contact portion 12, and improving the sealing
effect and comfort. The specific principle is described as
follows.

[0047] In the original state during ventilation (see the
upper one of FIG. 15), if the pressure from the gas is defined
as P, a contact area between the cushion 10 and the patient’s
face is defined as S, a tightening force of the headband is
defined as F__,,, and the support force of the patient’s face to

pull
the cushion 10 is defined as F,,,,,, then the following
formula is satisfied:
Fputi=F supporetPS ©)

[0048] The recess portion 140 is provided on the cushion
10, and it serves to provide an expansion length AX in the
direction perpendicular to the plane a when in a ventilating
state. An elastic stiffness coefficient of the headband is
defined as K, an increase amount of the tightening force of
the headband is KAX, the support force of the patient’s face
to the cushion in the expanded state (see the lower one of
FIG. 15) is defined as F and then the following
formula is satisfied:

U
support 3

FptrtKAX=F oy +PS ©)

b

[0049] Through a comprehensive comparison of the two
formulas @ and (2), it can .be seen that F_, ... >F 00
that is, under the same conditions, the structure of the recess

portion 140 increases the support force between the patient’s
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face and the cushion and improves the sealing effect. On the
other hand, the expansion length AX makes the cushion form
an expanded balloon structure, which is much softer, thereby
improving the wearing comfort.

[0050] In actual use, since a height of the nose bridge
varies from person to person, for patients with a higher nose
bridge, the recess portion 140 may come into contact with
the nose bridge, thereby affecting wearing experience of the
respiratory mask. Therefore, in order to prevent the recess
portion 140 from touching the nose bridge of the patient
when in use, the recess portion 140 may be configured to be
inclined toward the side facing away from the patient’s face.
That is, a bisecting plane of the recess portion 140 (an
included angle between the bisecting plane and the first
connecting wall 141 is equal to an included angle between
the bisecting plane and the second connecting wall 142) is
inclined toward the side facing away from the patient’s face
with respect to the plane a in which the patient’s face lies,
which can increase a distance between the recess portion
140 and the patient’s nose bridge.

[0051] An included angle between the bisecting plane of
the recess portion 140 and the plane a in which the patient’s
face lies is preferably 0-45°, more preferably 0-30°. In
addition, since the recess portion 140 is usually squeezed to
deform during the actual wearing, the strength of the first
connecting wall 141 can be made greater than that of the
second connecting wall 142 in order to further prevent the
recess portion 140 from coming into contact with the nose
bridge of the patient. In this way, the first connecting wall
141 has a greater resistance to deformation than the second
connecting wall 142, so that the recess portion 140 is
deformed in a direction away from the nose bridge when the
cushion is squeezed after the wearing.

[0052] In order to make the strength of the first connecting
wall 141 greater than that of the second connecting wall 142,
according to an embodiment of the present disclosure, a
thickness of the first connecting wall 141 may be set larger
than a thickness of the second connecting wall 142. Accord-
ing to another embodiment of the present disclosure, the first
connecting wall 141 may be made of a material harder than
that of the second connecting wall 142. For example, the first
connecting wall 141 may be made of silicone with a density
larger than the material of the second connecting wall 142.
[0053] In addition, when the recess portion 140 is formed
into an arc shape, in order to release internal stress and
increase deformability of the recess portion 140 (that is, to
facilitate expanding and folding of the recess portion 140),
an inner surface of the intermediate portion 14 may be
formed with two second grooves 145 (see FIG. 14) respec-
tively disposed around two ends of the recess portion 140,
that is, regions of the intermediate portion 14 respectively
around the two ends are configured as thinned regions. The
second groove 145 may be formed into any shape, and a
thickness of a bottom wall of the second grooves 145 (that
is, a thickness of the thinned regions) is preferably 0.5
mm-1.5 mm, more preferably 0.8 mm-1.2 mm.

[0054] Specifically, according to an embodiment of the
present disclosure, regarding the extension length of the
recess portion 140 in the circumferential direction of the
cushion 10, the recess portion 140 is formed into a ring
shape extending in the circumferential direction of the
cushion 10. An end of the second connecting wall 142 facing
away from the first connecting wall 141 is connected to the
connecting portion 13. The intermediate portion 14 includes
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a first portion 143 which connects the contact portion 12
with an end of the first connecting wall 141 facing away
from the second connecting wall 142. That is, in the cushion
10, the contact portion 12, the first portion 143, the first
connecting wall 141, the second connecting wall 142, and
the connecting portion 13 are connected in this order in an
axial direction of the cushion 10, and each of them is formed
into a ring shape.

[0055] Preferably, a thickness of the connecting portion 13
and a thickness of the first portion 143 are each larger than
a thickness of the contact portion 12, so that the first portion
143 with a larger thickness can reliably support the contact
portion 12, and the connecting portion 13 with a larger
thickness can ensure a reliable connection with the frame 20.
The present disclosure does not impose limitations on a
relationship between magnitudes of the thickness of the
connecting portion 13 and the thickness of the first portion
143. In addition, the thickness of the connecting portion 13
and the thickness of the first portion 143 are made larger than
the thickness of the first connecting wall 141 and the
thickness of the second connecting wall 142, which facili-
tates the first connecting wall 141 and the second connecting
wall 142 to be deformed under the action of the gas pressure
in the accommodating cavity 11. In other words, it facilitates
extending or folding of the recess portion 140 in the axial
direction of the cushion 10 (that is, the direction perpen-
dicular to the plane a in FIG. 4) around a hinge point b at the
connection of the first connecting wall 141 and the second
connecting wall 142 and a hinge point ¢ at the connection of
the second connecting wall 142 and the connecting portion
143 (see FIG. 4).

[0056] Preferably, the thickness of the first connecting
wall 141 is set to gradually decrease from an end close to the
first portion 143 to an end close to the second connecting
wall 142, and a thickness of the end of the first connecting
wall 141 that is close to the second connecting wall 142 is
equal to the thickness of the second connecting wall 142. It
can be understood that the thickness of the second connect-
ing wall 142 is uniform, and the thickness of the first
connecting wall 141 transitions between the first portion 142
and the second connecting wall 142.

[0057] According to another embodiment of the present
disclosure, as shown in FIGS. 3 and 13, the recess portion
140 is formed into an arc shape extending along the nose
bridge area 101, and an end of the second connecting wall
142 facing away from the first connecting wall 141 is
connected to the connecting portion 13. The intermediate
portion 14 includes a first portion 143 connecting the contact
portion 12 with an end of the first connecting wall 141 facing
away from the second connecting wall 142, and a second
portion 144 connecting the contact portion 12 with the
connecting portion 13.

[0058] Preferably, the thickness of the first portion 143 is
set to decrease from a top end of the nose bridge area 101
to a bottom end of the nose bridge area 101 (see FIGS. 4, 6
and 7), and the thickness of the first connecting wall 141 and
the thickness of the second connecting wall 142 are set to
increase from the top end of the nose bridge area 101 to the
bottom end of the nose bridge area 101 (see FIGS. 4, 6 and
7). At the top end of the nose bridge area 101, the thickness
of the connecting portion 13 and the thickness of the first
portion 143 are larger than the thickness of the second
portion 144 (so that the first portion 143 with a larger
thickness can reliably support the contact portion 12, and the
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connecting portion 13 with a larger thickness can ensure a
reliable connection with the frame 20). The thickness of the
second portion 144 is larger than the thickness of the first
connecting wall 141 and the thickness of the second con-
necting wall 142 (the second connecting wall 142 and the
first connecting wall 141 with relatively smaller thicknesses
can ensure smooth extending or folding of the recess portion
140 around the hinge point b and the hinge point ¢ under the
action of the gas pressure). At the bottom end of the nose
bridge area 101, the thickness of the first portion 143 is
substantially equal to the thickness of the first connecting
wall 141, the thickness of the second connecting wall 142
and the thickness of the second portion 144. The hinge point
b and the hinge point ¢ are gradually unified into one hinge
point (see FIG. 7) at the bottom end of the nose bridge area
101, resulting in a concentrated stress. With the above
arrangement, the cushion can be prevented from rupturing,
thereby effectively improving use durability of the cushion.
[0059] In the above, the thickness of the first portion 143
at the top end of the nose bridge area 101 may be 1 mm-8
mm, preferably 3 mm-6 mm.

[0060] In the present disclosure, a surface of the contact
portion 12 that is in contact with the patient’s face may be
formed as an arc surface that conforms to a contour of the
patient’s face. In use, the contact portion 12 is in contact
with the patient’s face, disperses a first contact force of the
respiratory mask applied to the patient’s face, and forms a
seal between the patient’s face and the respiratory mask. The
contact portion 12 may include a lip edge 121 and a support
edge 122 connected to each other. The support edge 122 is
disposed close to the intermediate portion 14, and a thick-
ness of the support edge 122 is larger than a thickness of the
lip edge 121 (see FIGS. 6-8). It can be understood that the
lip edge 121 and the support edge 122 are both formed into
a ring shape. The thicker support edge 122 can support the
lip edge 121 to a certain extent, and at the same time it can
also ensure a stable connection with the intermediate portion
14; whereas the thinner lip edge 121 can reduce the pressing
of the respiratory mask on the patient’s face. The lip edge
121 is the softest and thinnest part of the cushion 10, and the
thickness of the lip edge 121 may be 0.2 mm-0.5 mm,
preferably 0.3 mm-0.4 mm. In addition, since the nose
bridge and the chin are more sensitive, areas of the support
edge 122 that correspond to the nose bridge and the chin
may be set to have an equal thickness to the lip edge 121 (see
FIGS. 4 and 5) in order to further improve comfort of the
respiratory mask and reduce the pressing on the nose bridge
and the chin.

[0061] In addition, as shown in FIGS. 1 and 2, the accom-
modating cavity 11 may be set narrower at an upper part
close to the nose bridge, and wider at a lower part close to
the chin. With this design, the upper part can be matched
with the patient’s nose bridge during wearing, which can
limit positional freedom of the cushion to a certain extent
and reduce the pressing of the cushion on the nose bridge.
[0062] In the present disclosure, the cushion 10 may be
made of a relatively soft and easily deformable material,
such as silicone, and it may also be made of a known
relatively soft and biocompatible material. The cushion 10 is
preferably integrally formed, and it can be molded by any
suitable process, such as injection molding, blow molding,
and the like.

[0063] A second aspect of the present disclosure provides
a respiratory mask, which includes a frame 20, as well as a



US 2022/0080145 Al

cushion and an elbow 30, both of which are connected to the
frame 20, and the cushion is the above-mentioned cushion
10 of the respiratory mask.

[0064] As shown in FIGS. 12 and 13, the frame 20 may
include a cup 21, and the cushion 10 is connected to the cup
21 through the connecting portion 13. Specifically, as shown
in FIGS. 9 and 10, a first groove 131 is provided on a side
of the connecting portion 13 facing away from the interme-
diate portion 14, and the cushion 10 may be snap-fitted to a
flange on the cup 21 through the first groove 131 (see FIG.
13). In addition, in order to further enhance firmness of the
connection between the cushion 10 and the cup 21, the
cushion 10 may be injection-molded onto the cup 21 during
production. The cup 21 may be provided with a connecting
rib which, after completion of the injection, will wrap into
a connecting hole 132 of the connecting portion 13, so that
the cup 21 is firmly connected with the cushion. Of course,
the cushion 10 may also be connected to the cup 21 by any
other known method.

[0065] Preferably, the connecting portion 13 is disposed at
an end of the second connecting wall 142, and the second
connecting wall 142 forms a cone structure with the con-
necting portion 13 and the cup 21 (see FIG. 14).

[0066] A third aspect of the present disclosure provides a
ventilation therapy apparatus, which includes a machine for
generating a therapeutic gas and a respiratory mask in
communication with a gas outlet of the machine, and the
respiratory mask is the above-mentioned respiratory mask.

[0067] The ventilation therapy apparatus may be a respi-
rator.
[0068] The preferred embodiments of the present inven-

tion are described in detail above with reference to the
accompanying drawings. However, the present invention is
not limited to the specific details in the above-mentioned
embodiments. Within the scope of the technical concept of
the present invention, many simple modifications can be
made to the technical solutions of the present invention.
These simple modifications all belong to the protection
scope of the present invention.

[0069] In addition, it should be noted that the various
specific technical features described in the foregoing specific
embodiments can be combined in any suitable manner,
provided that there is no contradiction. In order to avoid
unnecessary repetition, various possible combinations are
not described separately in the present invention.

[0070] In addition, various different embodiments of the
present invention can also be combined arbitrarily, as long
as they do not violate the idea of the present invention, they
should also be regarded as the disclosed content of the
present invention.

1. A cushion for a respiratory mask, wherein the cushion
(10) comprises an accommodating cavity (11) for accom-
modating a nose or oronasal part, as well as a contact portion
(12), a connecting portion (13) and an intermediate portion
(14) that are configured to define the accommodating cavity
(11); the contact portion (12) is configured to be in sealing
contact with a patient’s face, the connecting portion (13) is
configured to connect to a frame (20) of the respiratory
mask, and the intermediate portion (14) is connected
between the contact portion (12) and the connecting portion
(13); the intermediate portion (14) is formed with a recess
portion (140) recessed toward the accommodating cavity
(11), the recess portion (140) is formed into an arc or ring
shape extending in a circumferential direction of the cushion
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(10), and the recess portion (140) comprises a first connect-
ing wall (141) and a second connecting wall (141) connected
to each other; and wherein the first connecting wall (141) is
disposed close to the contact portion (12), and a projection
area S, of the first connecting wall (141) on a vertical plane
is smaller than a projection area S, of the second connecting
wall (142) on the vertical plane.
2. The cushion for the respiratory mask according to claim
1, wherein the recess portion (140) is formed into a ring
shape extending in the circumferential direction of the
cushion (10), an end of the second connecting wall (142)
facing away from the first connecting wall (141) is con-
nected to the connecting portion (13), and the intermediate
portion (14) comprises a first portion (143) which connects
the contact portion (12) with an end of the first connecting
wall (141) facing away from the second connecting wall
(142).
3. The cushion for the respiratory mask according to claim
2, wherein a thickness of the connecting portion (13) and a
thickness of the first portion (143) are larger than a thickness
of the contact portion (12), and the thickness of the con-
necting portion (13) and the thickness of the first portion
(143) are larger than a thickness of the first connecting wall
(141) and a thickness of the second connecting wall (142);
and/or
the thickness of the first connecting wall (141) is set to
gradually decrease from an end close to the first portion
(143) to an end close to the second connecting wall
(142), and a thickness of an end of the first connecting
wall (141) that is close to the second connecting wall
(142) is equal to the thickness of the second connecting
wall (142).
4. The cushion for the respiratory mask according to claim
1, wherein the cushion (10) is divided in its circumferential
direction into a nose bridge area (101), a cheek area (102)
and a philtrum or chin area (103), the recess portion (140)
is formed into an arc shape extending along the nose bridge
area (101), an end of the second connecting wall (142)
facing away from the first connecting wall (141) is con-
nected to the connecting portion (13), and the intermediate
portion (14) comprises a first portion (143) which connects
the contact portion (12) with an end of the first connecting
wall (141) facing away from the second connecting wall
(142), and a second portion (144) which connects the contact
portion (12) with the connecting portion (13).
5. The cushion for the respiratory mask according to claim
4, wherein:
a thickness of the first portion (143) is set to decrease from
a top end of the nose bridge area (101) to a bottom end
of the nose bridge area (101), and a thickness of the first
connecting wall (141) and a thickness of the second
connecting wall (142) are set to increase from the top
end of the nose bridge area (101) to the bottom end of
the nose bridge area (101);
at the top end of the nose bridge area (101), a thickness
of the connecting portion (13) and a thickness of the
first portion (143) are larger than a thickness of the
second portion (144), and the thickness of the second
portion (144) is larger than a thickness of the first
connecting wall (141) and a thickness of the second
connecting wall (142); and
at the bottom end of the nose bridge area (101), the
thickness of the first portion (143) is equal to the
thickness of the first connecting wall (141), the thick-
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ness of the second connecting wall (142) and the
thickness of the second portion (144).

6. The cushion for the respiratory mask according to claim
1, wherein:

the contact portion (12) comprises a lip edge (121) and a

support edge (122) connected to each other, the support
edge (122) is disposed close to the intermediate portion
(14), and a thickness of the support edge (122) is larger
than a thickness of the lip edge (121); and/or

a surface of the contact portion (12) that is in contact with

the patient’s face is formed as an arc surface that
conforms to a contour of the patient’s face.

7. The cushion for the respiratory mask according to claim
6, wherein a thickness of the lip edge (121) is 0.2 mm-0.5
mm.

8. A respiratory mask, comprising a frame (20), as well as
a cushion and an elbow (30) that are connected to the frame
(20), wherein the cushion is the cushion (10) for the respi-
ratory mask according to claim 1.

9. The respiratory mask according to claim 8, wherein the
frame (20) comprises a cup (21), and the cushion (10) is
connected to the cup (21) through the connecting portion
(13); and/or

the recess portion (140) has a V-shaped cross section.

10. A ventilation therapy apparatus, comprising a host for
generating a therapeutic gas, and a respiratory mask in
communication with a gas outlet of the host, wherein the
respiratory mask is the respiratory mask according to claim

11. The cushion for the respiratory mask according to
claim 7, wherein the thickness of the lip edge (121) is 0.3
mm-0.4 mm.

12. The cushion for the respiratory mask according to 6,
wherein the recess portion (140) is formed into a ring shape
extending in the circumferential direction of the cushion
(10), an end of the second connecting wall (142) facing
away from the first connecting wall (141) is connected to the
connecting portion (13), and the intermediate portion (14)
comprises a first portion (143) which connects the contact
portion (12) with an end of the first connecting wall (141)
facing away from the second connecting wall (142).

13. The cushion for the respiratory mask according to
claim 12, wherein a thickness of the connecting portion (13)
and a thickness of the first portion (143) are larger than a
thickness of the contact portion (12), and the thickness of the
connecting portion (13) and the thickness of the first portion
(143) are larger than a thickness of the first connecting wall
(141) and a thickness of the second connecting wall (142);
and/or

the thickness of the first connecting wall (141) is set to

gradually decrease from an end close to the first portion
(143) to an end close to the second connecting wall
(142), and a thickness of an end of the first connecting
wall (141) that is close to the second connecting wall
(142) is equal to the thickness of the second connecting
wall (142).

14. The cushion for the respiratory mask according to
claim 6, wherein the cushion (10) is divided in its circum-
ferential direction into a nose bridge area (101), a cheek area
(102) and a philtrum or chin area (103), the recess portion
(140) is formed into an arc shape extending along the nose
bridge area (101), an end of the second connecting wall
(142) facing away from the first connecting wall (141) is
connected to the connecting portion (13), and the interme-
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diate portion (14) comprises a first portion (143) which
connects the contact portion (12) with an end of the first
connecting wall (141) facing away from the second con-
necting wall (142), and a second portion (144) which
connects the contact portion (12) with the connecting por-
tion (13).
15. The cushion for the respiratory mask according to
claim 14, wherein:
a thickness of the first portion (143) is set to decrease from
a top end of the nose bridge area (101) to a bottom end
of the nose bridge area (101), and a thickness of the first
connecting wall (141) and a thickness of the second
connecting wall (142) are set to increase from the top
end of the nose bridge area (101) to the bottom end of
the nose bridge area (101);

at the top end of the nose bridge area (101), a thickness
of the connecting portion (13) and a thickness of the
first portion (143) are larger than a thickness of the
second portion (144), and the thickness of the second
portion (144) is larger than a thickness of the first
connecting wall (141) and a thickness of the second
connecting wall (142); and

at the bottom end of the nose bridge area (101), the

thickness of the first portion (143) is equal to the
thickness of the first connecting wall (141), the thick-
ness of the second connecting wall (142) and the
thickness of the second portion (144).

16. The respiratory mask according to claim 8, wherein,
the cushion for the respiratory mask according to claim 1,
wherein the recess portion (140) is formed into a ring shape
extending in the circumferential direction of the cushion
(10), an end of the second connecting wall (142) facing
away from the first connecting wall (141) is connected to the
connecting portion (13), and the intermediate portion (14)
comprises a first portion (143) which connects the contact
portion (12) with an end of the first connecting wall (141)
facing away from the second connecting wall (142).

17. The respiratory mask according to claim 16, wherein
a thickness of the connecting portion (13) and a thickness of
the first portion (143) are larger than a thickness of the
contact portion (12), and the thickness of the connecting
portion (13) and the thickness of the first portion (143) are
larger than a thickness of the first connecting wall (141) and
a thickness of the second connecting wall (142); and/or

the thickness of the first connecting wall (141) is set to

gradually decrease from an end close to the first portion
(143) to an end close to the second connecting wall
(142), and a thickness of an end of the first connecting
wall (141) that is close to the second connecting wall
(142) is equal to the thickness of the second connecting
wall (142).

18. The respiratory mask according to claim 8, wherein
the cushion (10) is divided in its circumferential direction
into a nose bridge area (101), a cheek area (102) and a
philtrum or chin area (103), the recess portion (140) is
formed into an arc shape extending along the nose bridge
area (101), an end of the second connecting wall (142)
facing away from the first connecting wall (141) is con-
nected to the connecting portion (13), and the intermediate
portion (14) comprises a first portion (143) which connects
the contact portion (12) with an end of the first connecting
wall (141) facing away from the second connecting wall
(142), and a second portion (144) which connects the contact
portion (12) with the connecting portion (13).
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19. The respiratory mask according to claim 8, wherein:
the contact portion (12) comprises a lip edge (121) and a
support edge (122) connected to each other, the support
edge (122) is disposed close to the intermediate portion
(14), and a thickness of the support edge (122) is larger
than a thickness of the lip edge (121); and/or
a surface of the contact portion (12) that is in contact with
the patient’s face is formed as an arc surface that
conforms to a contour of the patient’s face.
20. The respiratory mask according to claim 8, wherein a
thickness of a lip edge (121) is 0.2 mm-0.5 mm.
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