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PATIENT INTERFACES

INCORPORATION BY REFERENCE TO ANY PRIORITY APPLICATIONS
[0001] Any and all applications for which a foreign or domestic priority claim is
identified in connection with the present application are hereby incorporated by reference

herein and made a part of the present disclosure.

BACKGROUND
Field
[0002] The present disclosure relates to interface assemblies for respiratory
therapy. In particular, the present disclosure relates to under-nose interface assemblies that
do not cover the bridge of the user’s nose.

Description of Related Art

[0003] In patients suffering from obstructive sleep apnea (OSA), muscles that
normally keep the upper airway open relax during slumber to the extent that the airway is
constrained or completely closed off, a phenomenon often manifesting itself in the form of
snoring. When this occurs for a period of time, the patient’s brain typically recognizes the
threat of hypoxia and partially wakes the patient in order to open the airway so that normal
breathing may resume. The patient may be unaware of these waking episodes, which may
occur as many as several hundred times per session of sleep. This partial awakening may
significantly reduce the quality of the patient’s sleep, over time potentially leading to a
variety of symptoms, including excessive daytime sleepiness, chronic fatigue, elevated heart
rate, elevated blood pressure, weight gain, headaches, irritability, depression and anxiety.

[0004] Obstructive sleep apnea is commonly treated with the application of
positive airway pressure (PAP) therapy. PAP therapy involves delivering a flow of gas to a
patient at a therapeutic pressure above atmospheric pressure that will reduce the frequency
and/or duration of apneas, hypopneas, and/or flow limitations. The therapy is often
implemented by using a positive airway pressure device to deliver a pressurized stream of air
through a conduit to a patient through a patient interface or mask positioned on the face of

the patient.
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[0005] One common type of patient interface assembly used with PAP therapy or
other respiratory therapies involving the administration of gas includes a seal that contacts
the bridge of the nose of a user of the interface assembly. The bride of the nose is sensitive
to pressure applied by the seal of the interface assembly. More recently, interface assemblies
have become available that do not contact the bridge of the nose. Such interface assemblies
can be referred to as “under-nose” interface assemblies. A need exists to provide improved
under-nose interface assemblies with improved comfort and/or sealing performance, or to

provide the public with a useful choice.

SUMMARY

[0006] Accordingly, in one aspect the present invention relates to a mask
assembly for use in providing positive pressure respiratory therapy, comprising:

a mask seal; and

a mask shell;

wherein the mask assembly is configured to be fully positioned lower than a bridge of
a nose of a face of a user and configured to provide an exposed bridge of the nose of the user,
the mask seal being connected to the mask shell, the mask seal comprising a nasal region
comprising at least one nasal opening, the mask seal comprising a first paddle on a first side
of the nasal region and a second paddle on a second side of the nasal region, the first paddle
configured to contact one side of the nose of the user and the second paddle configured to
contact the other side of the nose of the user;

wherein the mask seal varies in thickness and wherein each of the paddles comprises
a support in the form of a suspension member, which assists in maintaining a desired shape
of the paddles, each suspension member extending along an upper edge or region or ridge
that joins a laterally outer surface portion and a laterally inner surface portion along an upper
edge of each of the paddles.

[0006a] The systems, methods and devices described herein have innovative
aspects, no single one of which is indispensable or solely responsible for their desirable
attributes. Without limiting the scope of the claims, some of the advantageous features will

now be summarized.
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[0007] In some configurations, an interface for use in providing positive pressure
respiratory therapy comprises a mask assembly having a mask seal and a mask shell. The
mask assembly is configured to be fully positioned lower than a bridge of a nose of a face of
a user and to provide an exposed bridge of the nose of the user. The mask seal is connected
to the mask shell. The mask seal comprises a nasal region comprising at least one nasal
opening. The mask seal comprises a first paddle on a first side of the nasal region and a
second paddle on a second side of the nasal region. The first paddle is configured to contact
one side of the nose of the user and the second paddle is configured to contact the other side
of the nose of the user. A frame is removably coupled to the mask assembly. A pair of
covers is supported relative to the mask assembly such that each of the covers is positioned
adjacent a portion of a respective one of the first and second paddles. The covers limit
expansion of at least the portion of the first and second paddles.

[0008] In some configurations, the covers are supported by the frame. In some
configurations, the covers are unitarily formed with the frame.

[0009] In some configurations, the covers are positioned adjacent only a portion
of the paddles leaving a portion of the paddles exposed. In some configurations, a rearward
portion of the paddles are left exposed by the covers.

[0010] In some configurations, the paddles cover a substantial entirety of a height
of an adjacent portion of the paddles.

[0011] In some configurations, the paddles define a space therebetween, which
exposes a portion of an upper portion of the mask seal.

[0012] In some configurations, the covers are formed as part of the mask seal,
wherein each of the covers comprises a flap portion extending from the mask seal adjacent a
respective one of the paddles.

[0013] In some configurations, the seal comprises at least one living hinge
adjacent and below the paddles. The living hinge is configured to allow flexing of the
paddles inward toward the nose of the user and resist flexing of the paddles outward away
from the nose of the user. In some configurations, the living hinge comprises a thinned

portion of the seal adjacent the paddles.
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[0014] In some configurations, the covers are configured to pivot relative to the
mask assembly. In some configurations, an adjustment mechanism configured to permit
adjustment of a pivoting of the covers relative to the mask assembly.

[0015] In some configurations, the covers are removably attachable to the frame
or to the mask assembly.

[0016] In some configurations, the covers are adjustable relative to the mask
assembly.

[0017] In some configurations, a height of the covers relative to the mask
assembly is adjustable.

[0018] In some configurations, the interface further comprises a headgear. The
headgear comprises an upper strap and a lower strap on each side of the mask assembly. The
headgear is removably connected to the frame. The upper straps of the headgear movably
support the covers such that the covers can slide along the upper straps.

[0019] In some configurations, the covers are formed as part of the mask shell
and extend upward along the mask seal adjacent the paddles.

[0020] In some configurations, a tether extends from one side of the mask
assembly to the other side of the mask assembly and the tether defines the covers.

[0021] In some configurations, each of the paddles comprises a support in the
form of a suspension member, which assists in maintaining a desired shape of the paddles.

[0022] In some configurations, the suspension members comprise elongate,
thickened areas of the mask seal that extend toward the frame from a patient side of the mask
assembly. In some configurations, the suspension members are thicker than other portions of
the mask seal in the paddles and the nasal region.

[0023] In some configurations, each of the suspension members is aligned with a
respective one of the covers and is configured to transfer load from the seal to the covers via
the suspension member.

[0024] In some configurations, the suspension members are connected to one
another.

[0025] In some configurations, a mask assembly for use in providing positive
pressure respiratory therapy includes a mask seal and a mask shell. The mask assembly is

configured to be fully positioned lower than a bridge of a nose of a face of a user and to
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provide an exposed bridge of the nose of the user. The mask seal is connected to the mask
shell. The mask seal comprises a nasal region comprising at least one nasal opening. The
mask seal comprises a first paddle on a first side of the nasal region and a second paddle on a
second side of the nasal region. The first paddle is configured to contact one side of the nose
of the user and the second paddle is configured to contact the other side of the nose of the
user. The mask seal varies in thickness and each of the paddles comprises a support in the
form of a suspension member, which assists in maintaining a desired shape of the paddles.

[0026] In some configurations, the nasal region has the smallest thickness of the
mask seal

[0027] In some configurations, the supports of the paddles have the largest
thickness of the mask seal.

[0028] In some configurations, the suspension members extend from a user-
contacting surface of the mask seal toward the mask shell.

[0029] In some configurations, the suspension members are connected to one
another to form a connected area of increased thickness.

[0030] In some configurations, the mask seal further comprises an oral opening,
wherein a region surrounding the oral opening has the smallest thickness or equals the
smallest thickness of the mask seal.

[0031] In some configurations, the mask seal further comprises outer peripheral
portions on either side of the oral opening, wherein each of the outer peripheral portions wrap
from a rear-facing side of the mask seal around to at least a portion of a laterally-facing side
of the mask seal. The outer peripheral portions have a thickness that is greater than the
thickness of the nasal region.

[0032] In some configurations, the supports comprise a generally triangular shape
with a base of the triangle positioned rearwardly of a tip of the triangle.

[0033] In some configurations, an interface assembly comprises any one of the
above-described mask assemblies, wherein the interface assembly further comprises a
removably attachable frame, wherein the frame comprises one or more covers that extend
from the frame and are configured to prevent the mask seal from expanding outwardly and

losing shape when pressurized air is introduced into the mask seal.
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[0034] In some configurations, each of the suspension members is aligned with a
respective one of the covers and is configured to transfer load from the seal to the covers via

the suspension member.

BRIEF DESCRIPTION OF THE DRAWINGS

[0035] Throughout the drawings, reference numbers can be reused to indicate
general correspondence between reference elements. The drawings are provided to illustrate
example embodiments described herein and are not intended to limit the scope of the
disclosure.

[0036] Figure 1 is a front perspective view of an interface assembly having
certain features, aspects and advantages of the present disclosure positioned on the head of a
user.

[0037] Figure 2 is a top view of the interface assembly of Figure 1 positioned on
the head of a user.

[0038] Figure 3 is rear perspective view of an interface portion of the interface
assembly of Figure 1 separated from the user and without headgear.

[0039] Figure 4 is a front perspective view of a mask assembly of the interface
assembly of Figure 1.

[0040] Figure 5 is a rear view of the mask assembly of Figure 4 illustrating a
thickened region of a mask seal of the mask assembly.

[0041] Figure 6 is a side view of the mask assembly of Figure 4 illustrating the
thickened region of the mask seal.

[0042] Figure 7 is a top view of the mask seal of the mask assembly of Figure 4
illustrating regions of different thickness of the mask seal.

[0043] Figure 8 is a rear view of the mask seal of Figure 7 illustrating regions of
different thickness of the mask seal.

[0044] Figure 9 is a side view of the mask seal of Figure 7 illustrating regions of
different thickness of the mask seal.

[0045] Figure 10 is a front view of the mask seal of Figure 7 illustrating regions
of different thickness of the mask seal.

[0046] Figure 11 is a rear view of the mask seal of Figure 7.
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[0047] Figure 12 is a sectional view of the mask seal taken along line 12-12 of

Figure 11.

[0048] Figure 13 is a sectional view of the mask seal taken along line 13-13 of
Figure 11.

[0049] Figure 14 is a sectional view of the mask seal taken along line 14-14 of
Figure 11.

[0050] Figure 15 is a sectional view of the mask seal taken along line 15-15 of
Figure 11.

[0051] Figure 16 is a sectional view of the mask seal taken along line 16-16 of
Figure 11.

[0052] Figure 17 is a sectional view of the mask seal taken along line 17-17 of
Figure 11.

[0053] Figure 18 is a sectional view of the mask seal taken along line 18-18 of
Figure 11.

[0054] Figure 19 is a sectional view of the mask seal taken along line 19-19 of
Figure 11.

[0055] Figure 20 is a sectional view of the mask seal taken along line 20-20 of
Figure 11.

[0056] Figure 21 is a sectional view of the mask seal taken along line 21-21 of
Figure 11.

[0057] Figure 22 is a top view of the interface portion of the interface assembly of
Figure 1 illustrating an example placement of support structures of the mask seal.

[0058] Figure 23 is a rear view of the interface portion of Figure 22.

[0059] Figure 24 is a rear view of a portion of the interface portion of Figure 22.

[0060] Figure 25 is a side view of another mask assembly shown in position on
the head of a user.

[0061] Figure 26 is a sectional view of a portion of the mask assembly taken
along line 26-26 of Figure 25.

[0062] Figure 27 is a side view of another mask assembly having an adjustable

support for an upper portion of the mask seal shown in position on the head of a user.
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[0063] Figure 28 is a side view of yet another mask assembly having an
alternative adjustable support for the upper portion of the mask seal shown in position on the
head of a user.

[0064] Figure 29 is a sectional view of a portion of the mask assembly taken
along line 29-29 of Figure 28.

[0065] Figure 30 is a side view of another mask assembly having a hinge portion
within the mask seal.

[0066] Figure 31 is a sectional view of a portion of the mask assembly taken
along line 31-31 of Figure 30.

[0067] Figure 32 is a side view of another mask assembly having an alternative
adjustable support for the upper portion of the mask seal shown in position on the head of a
user.

[0068] Figure 33 is a sectional view of a portion of the mask assembly taken
along line 33-33 of Figure 32.

[0069] Figure 34 is a perspective view of another mask assembly having a
removable support for the upper portion of the mask seal.

[0070] Figure 35 is a perspective view of a portion of another mask assembly
having a removable support including an alternative connection arrangement.

[0071] Figure 36 is a perspective view of a portion of another mask assembly
having a removable support including another alternative connection arrangement.

[0072] Figure 37 is a perspective view of another mask assembly that utilizes the
headgear as a support for the upper portion of the mask seal.

[0073] Figure 38 is a perspective view of another mask assembly in which the
headgear carries a support for the upper portion of the mask seal.

[0074] Figure 39 is a perspective view of another mask assembly having a tether
or strap that provides support for the upper portion of the mask seal.

[0075] Figure 40 is a perspective view of another interface assembly having
certain features, aspects and advantages of the present disclosure.

[0076] Figure 41 is a perspective view of a mask assembly of the interface

assembly of Figure 40.
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[0077] Figure 42 is a sectional view of the mask assembly taken along line 42-42
of Figure 41.

[0078] Figure 43 is a sectional view of the mask assembly taken along line 43-43
of Figure 41.

DETAILED DESCRIPTION

[0079] Embodiments of systems, components and methods of assembly and
manufacture will now be described with reference to the accompanying figures, wherein like
numerals refer to like or similar elements throughout. Although several embodiments,
examples and illustrations are disclosed below, it will be understood by those of ordinary
skill in the art that the inventions described herein extends beyond the specifically disclosed
embodiments, examples and illustrations, and can include other uses of the inventions and
obvious modifications and equivalents thereof. The terminology used in the description
presented herein is not intended to be interpreted in any limited or restrictive manner simply
because it is being used in conjunction with a detailed description of certain specific
embodiments of the inventions. In addition, embodiments of the inventions can comprise
several novel features and no single feature is solely responsible for its desirable attributes or
is essential to practicing the inventions herein described.

[0080] Certain terminology may be used in the following description for the
purpose of reference only, and thus are not intended to be limiting. For example, terms such

kM

as “above” and “below” refer to directions in the drawings to which reference is made.

Eh 1Y Eh 1Y

Terms such as “front,” “back,” “left,” “right,” “rear,” and “side” describe the orientation
and/or location of portions of the components or elements within a consistent but arbitrary
frame of reference which is made clear by reference to the text and the associated drawings
describing the components or elements under discussion. Moreover, terms such as “first,”
“second,” “third,” and so on may be used to describe separate components. Such
terminology may include the words specifically mentioned above, derivatives thereof, and
words of similar import.

[0081] One or more of the embodiments described herein address issues with
stability that can be experienced with face masks. In particular, at least some of the

embodiments are directed toward patient interfaces, such as face masks, which seal below the
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bridge of the user’s nose and around the nares. However, the embodiments disclosed herein
could also be adapted to other full face masks (e.g., those that partially cover and/or seal on
the bridge of the user’s nose). Most full face masks have a forehead rest, headgear mount or
‘T’ piece which extends upwardly from the remainder of the mask and rests on the forehead
and adds significant stability compared to those full face masks without ‘T’ pieces. Instability
can cause nose tip or septum pressure and/or seal leaks due to forces applied by the breathing
tube of the breathing circuit that is attached to the mask or other patient interface. This force
is often referred to as “hose pull” and can originate from the breathing circuit or tube or from
movement of the user.

[0082] The embodiments illustrated herein have no T piece and seal below the
bridge of the nose, around the nares and under the nose. In at least some configurations, the
interface or mask also seals around the user’s mouth. The reduced foot print of an under-
nose combined nasal and oral mask on the user’s face compared to conventional full face
masks that contact the nasal bridge and/or have a T piece can have an adverse effect on
stability. Similarly, the reduced foot print of an under-nose nasal mask on the user’s face
compared to conventional nasal mask that contact the nasal bridge and/or have a T piece can
also have an adverse effect on stability. Sealing around and below the nose in this manner
can present challenges due to the variation seen in facial geometries from user to user. In
some circumstances, even small movements of the seal can induce loss of contact of the seal
with the user, which can result in leaks.

[0083] Figures 1-24 illustrate a mask assembly 2100 both in position on a face of
a user and separated from the face of the user. The illustrated mask assembly 2100 is a
combined nasal and oral mask, which can be referred to herein as a nasal-oral mask. The
illustrated mask assembly 2100 is designed to seal under the nose of the user, along a portion
of the face extending lateral to the nose, as well as around the mouth of the user. The mask
assembly 2100 advantageously does not require contact with the bridge of the nose of the
user. In the illustrated configuration, the mask assembly 2100 does not extend over the
bridge of the nose of the user. More particularly, the illustrated mask assembly 2100 does
not contact the bridge of the nose of the user. Even more particularly, the illustrated
assembly 2100 does not contact a forward facing portion of the bridge of the nose of the user.

In some configurations, the assembly 2100 does not contact the face in a region vertically

-10-
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higher than a generally horizontal plane extending along the lower edges of the eyes of the
user. The mask assembly 2100 may or may not extend over the tip of the nose of the user.
Thus, in some configurations, the mask assembly 2100 covers the tip of the nose. In some
configurations, the seal of the mask assembly 2100 covers the tip of the nose. In some
configurations, the illustrated mask assembly 2100 preferably does not enshroud the tip of
the nose of the user. In some configurations or with some facial geometries, the tip of the
nose of the user extends over the adjoining portion of the mask assembly 2100.

[0084] As illustrated, the mask assembly 2100 preferably is adapted to extend
around and seal over the wing or alar of the nose, which flares out to form a rounded
eminence around the nostril. The illustrated mask assembly 2100 is adapted to seal around
the surfaces that define the opening to the nostril, which may include a portion or entirety of
the fleshy external end of the nasal septum, sometimes called the columella. In some
configurations, the mask assembly 2100 is adapted to extend upwardly to seal along at least a
portion of the left and right dorsal side walls of the nose of the user. In some configurations,
the mask assembly 2100 is adapted to extend upwardly along at least a portion of the left and
right dorsal side walls without extending upwardly to the region of the bridge of the nose of
the user. In some configurations, a primary sealing surface of the mask assembly 2100
contacts the underside of the nose of the user, possibly along with the upper lip and/or a
transition region between the underside of the nose and the upper lip. A secondary sealing
surface of the mask can contact the side surfaces of the nose of the user, possibly along with
the cheeks at a location near the nose. Such primary and secondary sealing surfaces may not
make contact with the face of all users; however, such an arrangement can provide a suitable
seal with a relatively large range of facial geometries. The mask assembly 2100 preferably
also seals around at least a portion of the user’s mouth. The mask assembly 2100 may or
may not be adapted to seal between the mouth and nose of the user.

[0085] As illustrated, the mask assembly 2100 comprises a mask support, such as
a base, housing or shell 2102 (see, for example, Figure 5), for example. A mask seal 2104
can be attached to the mask shell 2102 such that the mask shell 2102 provides some amount
of support for the mask seal 2104. However, in other configurations, the mask seal 2104
may not include a support and may be adapted for direct assembly to another component of

the associated interface assembly. In some configurations, the mask support 2102 can be

-11-
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substantially smaller than the illustrated shell. For example, the mask support 2102 can
define an opening that allows the mask assembly 2100 to be attached to another component,
such as a frame and/or conduit connector (e.g., elbow) and the mask support 2102 can be
localized to the opening without providing direct support to other portions of the mask
assembly 2100.

[0086] The mask assembly 2100 can be engaged with or otherwise supported by a
frame 2178 that allows for connection to a head strap or headgear 2180 of any suitable
arrangement. The mask assembly 2100 can be keyed to the frame 2178 to permit assembly
in only the correct orientation. In some configurations, the head strap or headgear 2180
could be coupled directly to the mask assembly 2100 and the frame 2178 can be utilized for
other purposes or omitted. A conduit connector 2106 can also be attached to the mask shell
2102, frame 2178 or otherwise supported relative to and adapted to communicate with an
interior space of the mask assembly 2100. Together, the frame 2178 and the headgear 2180
can support the mask assembly 2100 in place on the user’s face. Collectively, the mask
assembly 2100, frame 2178 and headgear 2180 can be referred to as an interface assembly.
The mask assembly 2100 or the mask assembly 2100 in combination with the frame 2178
can be referred to as an interface.

[0087] The illustrated conduit connector 2106 can be connected to the frame 2178
and/or shell 2102 in any suitable manner, including but not limited to any manner discussed
elsewhere within this application. For example, but without limitation, the connector 2106
can be connected to the shell 2102 such that the connector 2106 can swivel, pivot or rotate
relative to the shell 2102 about a single axis or about multiple axes. In some configurations,
the connector 2106 can define a portion of a ball joint with the frame 2178 and/or mask shell
2102, for example but without limitation, defining the other portion. The ball joint can have
any suitable configuration. The connector 2106 facilitates connection to a gases conduit,
such as a supply conduit or the like for the supply of pressurized breathing gases to an
interior of the mask assembly 2100. Any suitable connector 2106 can be used, which in
some cases can include a swivel or rotational coupling that permits relative rotation between
the connector 2106 and the gases conduit.

[0088] In the illustrated configuration, the connector 2106 comprises an elbow,

such as a polycarbonate elbow for example but without limitation, that contains a vent. In

-12-
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the illustrated arrangement, the vent comprises bias flow holes 2110. However, the vent
could comprise other geometries or arrangements, such as slots or a controlled leak between
components, for example. The vent could also comprise diffuser materials to reduce noise
and/or draft. The bias flow holes 2110 are a collection of orifices that are configured to
exhaust air and flush CO2 to reduce the likelihood of rebreathing expired carbon dioxide by
the user. While the bias flow holes 2110 are shown exclusively on the connector 2106, in
some configurations, the bias flow holes 2110 can be provided on the mask shell 2102, on the
mask seal 2104 or on any combination of the connector 2106, the shell 2102 and the seal
2104 or on any other component of the interface assembly or associated breathing circuit.
The bias flow holes 2110 can have any suitable cross-section and can be cylindrical, hour-
glass shaped, tapered in either direction, fully or partially tapered, fully or partially
cylindrical, contoured to vary in cross-section or the like.

[0089] The mask shell 2102 provides a support structure of sorts for the mask
assembly 2100 in general and for the mask seal 2104 more specifically. The mask shell 2102
can be formed from any suitable material. In some configurations, the mask shell 2102 is
formed from a fairly rigid material. In some configurations, the mask shell 2102 is formed
from a plastic material, such as a polycarbonate material. In some configurations, the mask
assembly 2100 can comprises a mask seal that includes a mask seal clip that is separate from
but attachable to a mask shell. In such a configuration, the mask seal clip would connect the
mask seal 2104 to the mask shell 2102. In such configurations, the mask seal and mask seal
clip can be formed separately and secured together or the mask seal and the mask seal clip
can be integrated into a single component. In some configurations, the mask seal can be
overmolded onto the mask seal clip and, in some configurations, the mask seal 2104 can be
overmolded directly onto the mask shell 2102, which can comprise chemical and/or
mechanical overmolding, for example.

[0090] In some configurations, the mask shell 2102 comprises a substantial
portion of a forward wall of the mask assembly 2100. Such an arrangement provides an
advantageous level of support to the mask seal 2104. For example, the mask shell 2102
comprises a substantial portion of an oral portion of the forward wall of the mask assembly
2100. In some configurations, the mask shell 2102 is generally limited to the oral portion of

the mask assembly 2100 and does not extend into the nasal portion of the mask assembly
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2100, at least to any significant extent. Such an arrangement can provide support to the mask
seal 2104, while advantageously permitting movement or deformation of the nasal portion of
the mask seal 2104. In the illustrated configuration, the mask shell 2102 sweeps rearward
from a central portion 2112 toward opposing side portions 2116. The central portion 2112
contains an aperture 2114 for receiving the connector 2106. The mask shell 2102 can have a
generally or substantially constant height throughout the central portion 2112 and opposing
side portions 2116. In other arrangements, the mask shell 2102 can vary in height, such as by
forming a shape that generally mimics the frontal shape of the mask seal 2104. The height of
the mask shell 2102 can be substantially equal to a height of the oral portion of the mask seal
2104. A width of the mask shell 2102 can comprise a significant portion of the overall width
of the oral portion of the mask assembly 2100, such as at least about three-quarters of the
overall width of the oral portion of the mask assembly 2100. Such an arrangement of the
mask shell 2102 can provide reinforcement to the central and lateral portions of the mask seal
2104. In some configurations, the mask shell 2102 could be minimal, such as an annular
support ring or frame, for example.

[0091] The mask seal 2104 is designed to seal against the face of the user. The
mask seal 2104 preferably is formed of a soft material, such as silicone, for example but
without limitation. In some configurations, at least portions of the mask seal 2104 can be
textured to improve comfort to the user. For example, in some configurations, at least
portions of the mold used to form the illustrated mask seal 2104 can be bead blasted to
provide a surface texture in at least the regions of the mask seal 2104 that will contact the
skin of the user. Other techniques for texturing one or more surface of the mask seal 2104
can be used. In some configurations, it may be desirable to avoid surface texturing and
provide at least the face-contacting surfaces of the mask seal 2104 with a smooth surface
texture, which may increase grip of the mask seal 2104 on the user’s face and improve
sealing characteristics.

[0092] As described above, the illustrated mask seal 2104 comprises a nasal-oral
mask seal and, therefore, comprises at least one oral opening 2122 and at least one nasal
opening 2124. In some configurations, the mask seal 2104 can comprise a combined oral-
nasal opening. In some configurations, the mask seal 2104 can comprise more than one nasal

opening 2124. In some configurations, the mask seal 2104 can comprise nasal openings
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2124 defined within superstructures, such as pillows, prongs or the like. In some
configurations, the nasal opening 2124 can be defined by a nasal cushion or insert, which can
be overmolded or otherwise secured to a base structure of the mask seal 2104. An example
of such an arrangement is disclosed in Applicant’s publication no. WO 2014/062070, the
entirety of which is incorporated by reference herein.

[0093] The at least one oral opening 2122 and the at least one nasal opening 2124
preferably communicate with a single chamber 2125 that is defined within the mask
assembly 2100. The chamber 2125 of the illustrated mask assembly 2100 is at least partially
defined by the mask shell 2102 and the mask seal 2104. The at least one oral opening 2122
is substantially opposed to the aperture 2114 that receives or communicates with the
connector 2106. The at least one nasal opening 2124 can be vertically above the at least one
oral opening 2122. The at least one nasal opening 2124 can be positioned between the
aperture 2114 for the connector 2106 and the at least one oral opening 2122 in a fore-aft
direction of the mask assembly 2100. The at least one nasal opening can have an axis that is
inclined relative to vertical and that, in some arrangements, can generally extend through the
aperture 2114 for the connector 2106.

[0094] The mask seal 2104 preferably comprises a pair of paddles 2126 that
extend upward above an upper surface 2130 (Figure 8) of a central portion of the mask seal
2104. The upper surface 2130 can define a line that lies along a central surface of the nasal
surface of the mask seal 2104 in a fore-aft direction. Such a line extends generally along the
nasal septum in a direction away from the user’s face. The paddles 2126 are configured to
extend upward alongside, and in some configurations above, the nares. The paddles 2126
can contact the edges of the nares and/or sides of the nose. The paddles 2126 or portions of
the mask seal 2104 between the paddles 2126 may or may not cover the tip of the user’s
nose. As described herein, preferably the mask seal 2104 does not contact the bridge of the
user’s nose.

[0095] In some configurations, the paddles 2126 each comprise an air pocket that
is in direct fluid communication with the air path through the mask assembly 2100 from the
connector 2106 to the at least one nasal opening 2124 and the at least one oral opening 2122.
The paddles 2126 can be configured to expand in volume in response to elevated pressure

within the mask seal 2104 and/or flex inwardly to accommodate various facial and nasal
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geometries and assist in creating a sealed contact with the user’s face. Expansion of the
paddles 2126 can assist in sealing against the face of the user, especially along the varying
contours on and around the user’s nose. Inward flexing of the paddles 2126 allows the
central portion (e.g., upper surface 2130) to move downward with less restriction or less
stretching of the material of the mask seal 2104 so that the mask seal 2104 can better
conform to various nasal geometries.

[0096] The height of the paddles 2126 above the upper surface 2130 can be
selected to provide a desired balance between stability of the mask seal 2104 on the user’s
face (e.g., vertical stability) and being able to accommodate a range of nasal geometries or
reducing visual disruption by the paddles 2126. In general, higher paddles 2126 tend to
provide additional vertical stability of the mask assembly 2100, while lower paddles 2126
tend to provide a better fit of a wider range of users and result in less visual disruption. In
some configurations, the paddle height 2126 is between about 10 mm and about 30 mm or
between about 15 mm and about 25 mm. In some configurations, the paddle height 2126 is
between about 15 mm and about 22 mm or between about 18 mm and about 20 mm,
including an value or sub-range within the above-described ranges. In some configurations,
the paddle height is about 18.5 mm.

[0097] The illustrated mask seal 2104 of the mask assembly 2100 comprises a
fairly complex range and configuration of thicknesses, as shown in Figures 7-21. The
thicknesses are varied to take advantage of or provide different characteristics in different
regions of the illustrated mask seal 2104. For example, the thicknesses in the various regions
can be selected to address a desired characteristic for that region and/or the mask seal 2104 as
a whole. Such characteristics can include, for example, allowing the mask seal 2104 to
conform to the facial geometry of the user to enhance sealing properties or comfort,
supporting the shape of the mask seal without significant internal gas pressure to facilitate
fitment and/or in response to internal gas pressure and/or external pressure (e.g., caused by
headgear forces) or providing strength or durability.

[0098] Figures 7-10 illustrate views of the mask seal 2104 with regions of
different thickness outlined. In general, the outer surface of the mask seal 2104 defines a
relatively smoothly shaped or curved surface without abrupt changes in direction. The

different thicknesses are created by changes in wall thickness that are apparent on or created
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by changes in shape of an interior surface of the mask seal 2104, as illustrated by the
sectional views of Figures 12-21. Figures 7-10 illustrate differences in thicknesses of the
mask seal 2104, such as those in the above-described regions or portions. In some
configurations, support structures 2163 for the paddles are thicker than a nasal region 2168
and an upper front portion 2150. In some configurations, a relatively abrupt transition in
thickness occurs between the nasal region 2168 and upper front portion 2150 and the
supports 2163. In contrast, transitions in thickness between outer peripheral portions 2162,
the supports 2163 and an upper rear portion 2156 are more gradual. In addition, in at least
some configurations, transitions in thickness between the outer peripheral portions 2162, the
upper rear portion 2156 and the oral region 2166 are relatively gradual. The various portions
of the mask seal 2104 are described further below.

[0099] To reduce the incidence of wrinkling of at least some of the face
contacting regions of the mask seal 2104 during use, it has been found that the outer
peripheral portions 2162 of the mask seal 2104, which are generally adjacent to some or all
of the face contacting portions of the mask seal 2104, provide desirable performance when
the outer peripheral portions 2162 are fairly rigid or relatively rigid compared to adjacent
portions or other portions of the mask seal 2104. In the illustrated arrangement, the outer
peripheral portions 2162 extend along the generally vertically extending portions on the rear
of the mask seal 2104 and wrap slightly inward at a bottom of the rear of the mask seal 2104.
In addition, the outer peripheral portions 2162 wrap from a rear facing side of the mask seal
around to at least a portion of a laterally facing side of the mask seal 2104.

[0100] In the illustrated arrangement, the outer peripheral portions 2162 are
located on each lateral side of the oral opening 2122. In some configurations, the outer
peripheral portions 2162 extend along an entire height of the oral opening 2122. Upper ends
of the outer peripheral portions 2162 can extend at least to about an upper end of the oral
opening 2122. Lower ends of the outer peripheral portions 2162 can extend below a lower
end of the oral opening 2122. As described above, in some configurations the outer
peripheral portions 2162 wrap inwardly below the oral opening 2122 such that portions of the
outer peripheral portions 2162 are positioned vertically below portions of the oral opening

2122.
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[0101] The relatively increased thickness of the outer peripheral portions 2162
can assist in resisting or preventing collapse of the mask seal 2104 in the absence of
significant internal gas pressure to facilitate fitment and provide feedback to the user, such as
in response to applied forces (e.g., headgear forces). The outer peripheral portions 2162 can
help maintain the curved shape of the lateral sides of the mask seal 2104 and/or help maintain
a separation between a rear wall of the mask seal 2104 (defining a face contacting surface)
and a front wall of the mask seal 2104 at least in response to forces experience during normal
use. In some configurations, the thickness of a portion or an entirety of the outer peripheral
portions can be between about 1.0 mm and about 2.0 mm. In the illustrated configuration, a
portion or an entirety of the outer peripheral portions 2162 preferably have a thickness of
about 1.5 mm. The thicknesses of the outer peripheral portions 2162 can be consistent or
varied within a boundary of the outer peripheral portion 2162.

[0102] The illustrated mask seal 2104 also comprises the oral region 2166. The
oral region 2166 in the illustrated mask seal 2104 extends along at least a portion of the oral
opening 2122. Preferably, the oral region 2166 extends along at least a lower portion of the
oral opening 2122. The oral region 2166 can extend along at least the sides and the bottom
of the oral opening 2122. In the illustrated arrangement, the oral region 2166 circumscribes
the oral opening 2122. The oral region 2166 can comprise a relatively thin band that
surrounds some or all of the oral opening 2122, such as the sides and upper portion in the
illustrated arrangement. The illustrated oral region 2166 comprises a lower thickened band
portion that extends downwardly away from the oral opening 2122 and can extend toward or
to a lower edge of the mask seal 2104. The lower thickened portion of the oral region 2166
can contact the area below the lower lip of the user and can allow the mask seal 2104 to
accommodate a range of chin geometries. The lower thickened portion of the oral region
2166 can define a curved edge opposite the edge adjacent the oral opening 2122.

[0103] The oral region 2166 provides a softer region that contacts the face.
Accordingly, the oral region 2166 can have a thinner cross-section than the outer peripheral
portions 2162 and/or other regions of the mask seal 2104. In some configurations, the oral
region 2166 has the smallest thickness or is among the smallest thicknesses of the mask seal
2104. For example, a portion or an entirety of the oral region 2166 can have a thickness of

between about 0.2 mm and about 0.5 mm. In the illustrated configuration, the thickness of a
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portion or an entirety the oral region 2166 is about 0.3 mm. The thickness of the oral region
2166 can be consistent or variable within the oral region 2166.

[0104] The mask seal 2104 can also include the nasal region 2168 located near
the nasal opening 2124. The nasal region 2168 can surround a portion or an entirety of the
nasal opening 2124. In the illustrated arrangement, the nasal region 2168 surrounds an
entirety of the nasal opening 2124 and has side portions that are located at least partially on
the paddles 2126. The nasal region 2168 can wrap from the rear of the mask seal 2104
toward the front. In the illustrated arrangement, the nasal region 2168 is radially spaced from
the nasal opening 2124. Given a desire to gently seal against the lower portion of the nose,
the nasal region 2168 in the illustrated configuration has a fairly small thickness. In some
configurations, the nasal region 2168 has the smallest thickness of the mask seal 2104 or is
equal to or among the smallest thickness of the mask seal 2104. For example, a portion or an
entirety the nasal region 2168 can have a thickness that is equal to or slightly larger than the
thickness of the oral region 2166. In some configurations, the thickness of a portion or an
entirety the nasal region 2168 is between about 0.3 mm and about 0.5 mm or 0.6 mm. In
some configurations, the thickness of a portion or an entirety the nasal region 2168 is about
0.3 mm. The thickness of the nasal region 2168 can be consistent or variable within the nasal
region 2168. A portion or an entirety of the nasal region 2168 could have a thickness that is
less than about 0.3 mm. For example, the thickness could be as low as about 0.15 mm.
However, it has been determined that lower thicknesses can result in or increase the
likelihood of creasing of the nasal region 2168 for some facial geometries and/or under some
operational gas pressures. Keeping the thickness above about 0.3 mm in a substantial portion
or an entirety of the nasal region 2168 can reduce the incidence of creasing over a substantial
range of operational pressures, which may comprise an entire range of normal operating
pressures.

[0105] The mask seal 2104 can also include the upper front portion 2150 that is
positioned above the mask shell 2102. In the illustrated arrangement, the upper front portion
2150 extends in a lateral direction across the front of the mask seal 2104 between the mask
shell 2102 and the nasal region 2168 in a vertical direction. The upper front portion 2150 can
extend any suitable distance across the mask seal 2104, such as along a substantial entirety of

a width of the mask seal 2104 or the width of the mask seal 2104 at least at the location of
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the upper front portion 2150. An upper edge of the upper front portion 2150 can be curved
and the sides of the upper front portion 2150 can have a greater height than a central portion
of the upper front portion 2150 such that the central portion defines a valley of the upper
front portion 2150. In some configurations, the sides of the upper front portion 2150 can
extend into the portion of the mask seal 2104 defining the paddles 2126. In some
configurations, a lower edge of the upper front portion 2150 can be generally linear and
extend in a horizontal or lateral direction. The lower edge of the upper front portion 2150
can have generally the same shape as an upper edge of the mask shell 2102.

[0106] The upper front portion 2150 preferably has a fairly small thickness to
promote flexibility of the upper front portion 2150. That is, preferably, the upper front
portion 2150 is able to flex, fold or otherwise deform in response to pressure acting on other
portions of the mask seal 2104, such as downward pressure on the nasal region 2168, for
example. Such an arrangement can assist the mask seal 2104 in conforming to different
facial geometries of possible users. In addition, such an arrangement can facilitate expansion
or ballooning of the paddles 2126, at least in the absence of external restraints on such
expansion. In some configurations, the upper front portion 2150 has the smallest thickness of
the mask seal 2104 or is equal to or among the smallest thickness of the mask seal 2104. For
example, a portion or an entirety the upper front portion 2150 can have a thickness that is
equal to the thickness of one or both of the oral region 2166 and the nasal region 2168. In
some configurations, the thickness of a portion or an entirety the upper front portion 2150 is
between about 0.2 mm and about 0.5 mm. In some configurations, the thickness of a portion
or an entirety the upper front portion 2150 is about 0.3 mm. The thickness of the upper front
portion 2150 can be constant or variable within the upper front portion 2150. The thickness
of the upper front portion 2150 could be smaller or larger depending on the desired properties
of the mask seal 2104, such as compliance of the nasal region 2168.

[0107] The mask seal 2104 can also comprise the support structures or supports
2163 for the paddles 2126, which can be in the form of suspension members or springs that
provide mechanical rigidity and structure to hold the shape of the paddles 2126 when the
mask seal 2104 is worn by a user. The supports 2163 can comprise thickened regions of the
seal material. The supports 2163 preferably are sized, shaped and/or otherwise configured to

transfer force from a rearward or user-contacting surface of the paddles 2126 toward or to a
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forward surface of the paddles 2126. In some configurations, the interface can include a
support portion or cover for the paddles 2126 and the supports 2163 can transfer force from
the rearward surface of the paddles 2126 to the forward surface or other portion of the
paddles 2126 or mask seal 2104 that contacts or faces the support portion or cover. In some
configurations, the supports 2163 can transfer force from the rearward surface of the paddles
2126 toward or to another support portion of the mask seal 2104 (e.g., the mask shell 2102)
or interface. The supports 2163 can resist or prevent collapse of the paddles 2126 or other
related or adjacent portions of the mask seal 2104 to facilitate fitment and provide feedback
to the user, such as in response to applied forces (e.g., headgear forces). In some
configurations, the supports 2163 can resist or prevent collapse of the paddles 2126 or other
related or adjacent portions of the mask seal 2104 in the absence of significant internal gas
pressure. The supports 2163 can help maintain the shape of the paddles 2126 of the mask
seal 2104 and/or help maintain a separation between a rear wall of the mask seal 2104
(defining a face contacting surface) and a front wall of the mask seal 2104 at least in
response to forces experience during normal use. In addition, the supports 2163 can provide
support to the nasal region or nasal seal portion 2168. In particular, the supports 2163 can
provide structure to and inhibit or prevent creasing, wrinkling or collapsing of the nasal seal
portion 2168 and/or the upper front portion 2150. As described above, the nasal seal portion
2168 and/or the upper front portion 2150 preferably are relatively thin to permit these
portions of the mask seal 2104 to conform to the user’s nose. The relatively thin nasal seal
portion 2168 and/or the upper front portion 2150 can expand and seal around the user’s nose.
The supports 2163 provide rigid portions or elements of the seal 2104 adjacent or near the
relatively thin nasal seal portion 2168 and/or the upper front portion 2150 to inhibit or
prevent collapse when a user engages his or her nose into the mask assembly 2100. The
upper rear portion 2156 can assist in preventing collapse of the nasal seal portion 2168 and/or
the upper front portion 2150.

[0108] In some configurations, the supports 2163 help to reduce the likelihood of
wrinkling or creasing of the face contacting portions of the paddles 2126 during use while
allowing the laterally inner portions to be as thin as desired within practical limitations, such
as those described above. The supports 2163 can assist in inhibiting or preventing collapse

of the paddles 2126 or maintaining a desired shape of the paddles 2126. For example, the
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supports 2163 can assist in maintaining a desired fore-aft shape of the paddles 2126 and/or a
lateral or side-to-side shape of the paddles 2126. The level of support provided can vary in
different directions. In some configurations, the supports 2163 could be formed as separate
portions or separate components from the seal material and could be the same or a different
material. Such separate supports 2163 could be coupled to the paddles 2126 or other portion
of the mask seal 2104 if desired. The supports 2163 disclosed herein can be particularly
useful in under-nose type mask assemblies, including both nasal masks and combined nasal-
oral masks. However, the supports 2163 can also be utilized in other types of mask
assemblies or interfaces, including those that cover, contact or seal against the bridge of the
user’s nose and/or include a T piece or other type of forechead support, for example and
without limitation. The supports 2163 can be utilized, or modified for use, in any locations
of an interface in which support against collapsing and/or support against overexpansion may
be desirable. Such locations can be at or near the portion of the seal that contacts or extends
alongside the user’s nose or can be at other locations.

[0109] In the illustrated arrangement, at least a portion of the supports 2163
extend generally in a fore-aft direction along the paddles 2126. In particular, the supports
2163 can extend along the upper edge of the paddles 2126 or the region or ridge that joins the
laterally outer surface portion and the laterally inner surface portion along the upper edges of
the paddles 2126. The supports 2163 can extend along a portion of the sides of the nasal
region 2168. The supports 2163 can comprise a generally thin, elongate shape. Viewed from
above, the supports 2163 can comprise a generally triangular shape with a base of the triangle
positioned rearwardly of the top or point of the triangle. Other shapes are possible to achieve
a desired level of support or for other design considerations, such as the desired shape(s) of
adjacent or nearby structures. The supports 2163 can have additional portions to provide
other levels of support or to provide support in other directions. For example, the supports
2163 could connect to one another, such as along one or both of the forward or rearward
sides of the nasal opening 2124. In some configurations, the supports 2163 could extend
completely through the paddles 2126, such as to the mask shell 2102, for example.

[0110] The supports 2163 can have a different thickness than other portions of the
paddles 2126 and can have a greater thickness than other portions of the paddles 2126. In

some configurations, the supports 2163 can have the largest thickness or among the largest
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thicknesses of the mask seal 2104. In some configurations, a portion or an entirety of the
supports 2163 can have a thickness of between about 1.5 mm and about 3.5 mm. In the
illustrated configuration, a portion or an entirety of the supports 2163 can have a thickness of
about 2.5 mm. The thickness of the supports 2163 can be constant or variable.

[0111] With reference to Figures 19-21, portions of the mask seal 2104
incorporating the paddles 2126 are shown in cross section. As illustrated therein, and
described above, the paddles 2126 can have a relatively thin cross section, at least in those
sections other than the supports 2163. In some configurations, the paddles 2126 can be
formed at least in part with a cross section sufficiently thin to allow controlled inflation or
controlled expansion at typical treatment pressures (e.g., about 3 to about 25 cmH20). In
some configurations, such a thickness might be equal to or lower than about 0.5 or 0.6 mm,
equal to or lower than 0.3 mm or equal to or lower than about 0.2 mm depending upon the
particular location within the paddle 2126 and/or the material used. In some configurations,
the portion of the paddles 2126 that will contact the face comprises a generally constant
cross-sectional thickness. As illustrated in Figures 16-21, the thickened portions can
continue to extend below the supports 2163 of the paddles 2126, such as into a region of the
mask seal 2104 below the paddles 2126.

[0112] In some configurations, the mask seal 2104 comprises an upper rear
portion 2156 that extends in a lateral direction along a rear surface of the mask seal 2104
between the nasal region 2168 and the oral region 2166. In the illustrated arrangement, the
upper rear portion 2156 is an elongated strip region of the mask seal 2104 defined by an
internal rib. In some configurations, the ends of the upper rear portion 2156 can have a
greater height or vertical dimension than a center portion of the upper rear portion 2156. In
some configurations, the upper and lower edges of the upper rear portion 2156 can generally
follow the curvature or shape of the corresponding portions of the nasal region 2168 and oral
region 2166, respectively. The upper rear portion 2156 can extend along a substantial width
of the mask seal 2104. For example, the upper rear portion 2156 can have a length that is at
least one-half of a width of the mask seal 2104 at the location of the upper rear portion 2156
and/or a length that is longer than a width of the nasal opening 2124. In some configurations,
the upper rear portion 2156 can have a length that is greater than a width of the oral opening

2122. The upper rear portion 2156 can be centered in a lateral direction of the mask seal
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2104. In some configurations, the upper rear portion 2156 extends into or is connected with
the outer peripheral portions 2162. Such an arrangement assists in maintaining the open
shape of the rear surface of the mask seal 2104 to facilitate fitment to the user’s face.

[0113] The upper rear portion 2156 can provide support to the mask seal 2104
between the nasal region 2168 and the oral region 2166, such as to limit, inhibit or prevent
collapse of the mask seal 2104 in a lateral direction between the outer peripheral portions
2162 and/or in a vertical direction between the nasal region 2168 and the oral region 2166 or
to maintain a desired separation of those portions 2162 or regions 2168, 2166. The upper
rear portion 2156 can have a thickness that is sufficient to provide such support and that can
be greater than one or both of the nasal region 2168 and the oral region 2166. The upper rear
portion 2156 can have a thickness that is smaller than one or both of the outer peripheral
portions 2162 and the supports 2163. In some configurations, the upper rear portion 2156
has a thickness that is greater than both the nasal region 2168 and the oral region 2166 and
smaller than both the outer peripheral portions 2162 and the supports 2163. In some
configurations, a portion or an entirety of the upper rear portion 2156 can have a thickness
that is between about 0.5 mm and about 1.5 mm. In the illustrated configuration, a portion or
an entirety the upper rear portion 2156 has a thickness of about 1.0 mm. The thickness could
be smaller or larger depending on the desired characteristics of the support provided by the
upper rear portion 2156.

[0114] The mask seal 2104 can have other portions outside of those described
above. For example, the mask seal 2104 can have one or more transition portions 2170 in the
area(s) between the above-described portions. The transition portion 2170 can be referred to
in the singular herein; however, the transition portion 2170 is not necessarily a single
contiguous region, but may comprise several discrete or non-contiguous regions. The
transition portion 2170 can define a transitioning thickness between any one or more
(including all) of the upper front portion 2150, the upper rear portion 2156, the supports
2163, the outer peripheral portions 2162, the oral region 2166 and the nasal region 2168.
The transition portion 2170 can define a thickness that extends away from or is positioned or
transitions between two regions in any suitable manner, such as a gradual or abrupt
transition, for example. A transition in thickness can occur within the transition portion 2170

or along an edge of the transition portion 2170, for example. In the illustrated configuration,
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the outer peripheral portions 2162 are generally surrounded by the transitional portion 2170.
The outer peripheral portions 2162 can make a relatively smooth transition into the supports
2163 such that the outer peripheral portions 2162, transition portion 2170 and supports 2163
comprise a generally continuous thickened region, as illustrated in Figure 5. The oral region
2166 can be separated from the outer peripheral portions 2162 and/or the upper rear portion
2156 by a transition portion 2170. Other configurations also are possible.

[0115] The illustrated mask seal 2104 includes a connecting region 2160 that
generally encircles an opening that receives the mask shell 2102 and can be configured to
join the mask seal 2104 to the mask shell 2102. In the illustrated arrangement, the
connecting region 2160 is illustrated as forming a portion of or being contained with the
transition portion 2170. In some configurations, the connecting region 2160 could have a
specific construction providing desirable characteristics, such as permitting connection to the
mask shell 2102 and/or providing durability. In some configurations, the connecting region
2160 can be the thickest portion of the seal member 2104. In some configurations, the
thickness of the connecting region can be between about 2 mm and about 5 mm or between
about 3 mm and about 3.5 mm. In other configurations, the thickness could be smaller or
larger depending on the desired properties, such as type of connection with the mask shell
2102 (e.g., overmolded connection). The thickness can vary within the connecting region
2160, such as in the case of the mask seal 2104 mechanically-engaging the mask shell 2102.
For example, the periphery of the mask shell 2102 can include recesses or openings that are
engaged or passed through by material of the mask seal 2104.

[0116] The illustrated mask seal 2104 also includes a nasal opening support 2158
that surrounds a portion or an entirety of the nasal opening 2124. The nasal opening support
2158 can assist in maintaining a desired shape of the nasal opening 2124 and/or limit, inhibit
or prevent collapse of the nasal opening 2124. In the illustrated arrangement, the nasal
opening support 2158 is illustrated as forming a portion of the transition portion 2170. The
nasal opening support 2158 can have a variable or a relatively constant thickness. The nasal
opening support 2158 can have a thickness that is larger than the thickness of the nasal region
2168. In some configurations, the nasal opening support 2158 can have a thickness of
between about 1.0 mm to about 2.5 mm, for example and without limitation. As described

above, the nasal opening support 2158 can be an insert or cushion that is coupled to the

D5-



19 Nov 2019

2015275705

10

15

20

25

30

material of other portions of the mask seal 2104, such as a substantial entirety of the mask
seal 2104.

[0117] With additional reference to Figures 1-3 and 22-24, as described above,
the mask seal 2104 and mask shell 2102 (mask assembly 2100) can form a portion of an
interface assembly, which can include the frame 2178 and the headgear 2180. The frame
2178 can be removably connected to the mask assembly 2100 by any suitable arrangement.
For example, the frame 2178 can be coupled at or around the aperture 2114 of the mask shell
2102, such as by a snap fit, friction fit or clip connection, among other possibilities. The
mask assembly 2100 can be keyed to the frame 2178 to permit assembly in only the correct
orientation. The conduit connector 2106 can also be attached to the mask shell 2102, frame
2178 or otherwise supported relative to and adapted to communicate with an interior space of
the mask assembly 2100.

[0118] In the illustrated arrangement, the frame 2178 comprises one or more
portions that are positioned adjacent or contact a portion of the paddles 2126. In some
configurations, the frame 2178 comprises a pair of support portions or covers 2182, each of
which is associated with one of the paddles 2126 of the mask seal 2104. References to
covers 2182 herein can refer to other suitable support structures for the paddles 2126 unless
indicated otherwise. The covers 2182 can provide a desirable level of support to the paddles
2126, such as to inhibit or prevent over-expansion and/or outward bulging of the paddles
2126, which can occur in response to gas pressure within the mask seal 2104, for example.
As described above, portions of the mask seal 2104 can be textured for purposes of user
comfort. Texturing of a surface of the paddles 2126 that contacts or faces the paddle covers
2182 can allow or facilitate relative movement (e.g., sliding movement) of the paddles 2126
and the paddle covers 2182. However, if it is desired for the paddle covers 2182 to grip the
paddles 2126 to inhibit movement therebetween, the surface of the paddles 2126 facing or
contacting the paddle covers 2182 can be non-textured or have a smooth surface finish. Any
suitable method for texturing the mask seal 2104 can be utilized, such as bead blasting of the
mold for the mask seal 2104.

[0119] Although the illustrated covers 2182 are integrated with the frame 2178, in
other configurations, the covers 2182 could be otherwise supported in a desired position

relative to the paddles 2126 by any component of the interface assembly. For example, the
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covers 2182 could be a separate component(s) coupled to the frame 2178 or other portion of
the interface assembly, including the mask shell 2102. Such separate covers 2182 can be
glued, clipped, welded or otherwise attached to an underlying support structure. In some
configurations, the covers 2182 could be integrated with the mask shell 2102. In some
configurations, the covers 2182 could be a portion of the mask seal 2104, such as portion
having greater thickness or stiffness relative to the paddles 2126. In the illustrated
arrangement, the covers 2182 are unitarily formed with the frame 2178. Similarly, the covers
2182 could be unitarily formed with the mask shell 2102, mask seal 2104 or other portion of
the interface assembly.

[0120] In some configurations, the covers 2182 are positioned next to or against a
laterally outer surface of the paddles 2126, with or without a gap, or a varying gap,
therebetween, prior to the paddles 2126 being pressurized. With such an arrangement, the
covers 2182 can contact the paddles 2126 to limit, inhibit or prevent an undesirable amount
of expansion or outward movement of the paddles 2126, such as due to gas pressure within
the mask seal 2104. While some expansion of the paddles 2126 may be desirable to, for
instance, control creasing of the paddles 2126 or upper portion of the mask seal 2104 (e.g.,
the nasal region 2168), too much expansion may be uncomfortable to the user, such as by
causing the nasal region to press against the underside of the user’s nose, and/or compromise
the seal between the face of the user and the paddles 2126 or other portions of the mask seal
2104. Thus, characteristics (e.g., size, shape or location) of the covers 2182 can be selected
to provide a desired level of support and/or allow a desired level of expansion of the paddles
2126 or other portions of the mask seal 2104. Preferably, the paddles 2126 or at least upper
portions of the paddles 2126 are not coupled to the covers 2182 such that the paddles 2126
can flex or pivot inwardly away from the covers 2182. In some configurations, laterally
outer surfaces of the paddles 2126 can move inwardly away from the covers 2182. Such an
arrangement can advantageously assist in maintaining contact between the laterally inner
surfaces of the paddles 2126 and the user’s face when downward pressure is applied to the
nasal region 2168.

[0121] In some configurations, the covers 2182 cover only a portion of the
laterally-outward or forward-facing surfaces of the paddles 2126. With such an arrangement,

the covers 2182 can provide a desired balance between user comfort and providing support to
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the paddles 2126. For example, the covers 2182 can cover only a portion of the paddles 2126
in a fore-aft direction. In the illustrated arrangement, the covers 2182 support a forward
portion of the paddles 2126 and leave at least a rearward portion of the paddles 2126
exposed. In the illustrated arrangement, the covers 2182 cover substantially an entire height
of the paddles 2126. In some configurations, the covers 2182 could cover a substantial
entirety or an entirety of the length of the paddles 2126, while leaving some of the height of
the paddles 2126 exposed. In some configurations, the covers 2182 could cover an
intermediate portion of the paddles 2126, leaving forward and rearward portions exposed. In
some configurations, the covers 2182 cover or overlap at least about one-third or one-half of
a laterally-outward or forward-facing surface of the paddles 2126. In some configurations,
the covers 2182 cover or overlap at least about two-thirds or three-quarters of a laterally-
outward or forward-facing surface of the paddles 2126.

[0122] In some configurations, the paddle covers 2182 can be configured to
provide localized support to a portion of the paddles 2126. For example, the paddle covers
2182 can be in the form of elongate finger structures. Such finger structures can provide
support to a relatively small portion of the paddles 2126. The finger structures can originate
at any desired location relative to the paddles 2126, such as a forward end, a rearward end or
an intermediate portion of the paddles 2126. In some configurations, the finger structures are
curved, such as curving toward a rearward direction or curving toward a forward direction.
For example, the finger structures can curve to follow a portion or an entirety of an upper
peripheral edge of the paddles 2126. Such finger structures can be located at, or spaced
from, the peripheral edge of the paddles 2126. In some configurations, the finger structures
can be configured to overlap support structures of the paddles 2126, such as the supports
2163 described further below.

[0123] Preferably, a space or valley 2184 is defined between the covers 2182. In
the illustrated arrangement, the valley 2184 exposes a portion of the mask seal 2104, such as
a forward portion of the nasal region 2168, to allow a desired amount of inflation of the mask
seal 2104. In addition, such an arrangement can accommodate the tip of a user’s nose or can
provide space to accommodate a portion of the mask seal 2104 that is deflected by the user’s

nose.
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[0124] With reference to Figure 22, the covers 2182 can cooperate with features
of the mask seal 2104 to provide desirable performance characteristics. For example, the
supports 2163 for the paddles 2126 can be positioned relative to the covers 2182 such that a
load applied to the paddles 2126 by the user’s face is transferred to the covers 2182 by the
supports 2163. Thus, the supports 2163 can end at or shortly after the portion of the mask
seal 2104 that contacts or is positioned adjacent the covers 2182 and may not extend into the
upper front portion 2150 or all the way to the mask shell 2102. The supports 2163 can
extend in a direction generally from the rearward or user-contacting surface of the mask seal
2104 toward its respective cover 2182. In some configurations, each of the supports 2163
extends generally or substantially in a longitudinal direction of the mask seal 2104. The
supports 2163 can extend generally parallel to one another or can be closer at a forward end
in comparison to a rearward end. In other words, the supports 2163 can converge in a
direction moving from the rearward or user-contacting surface of the mask seal 2104 toward
a front portion of the mask seal 2104. However, in other configurations, the supports 2163
can diverge from rear to front.

[0125] As described above, the supports 2163 can be in the form of or function in
a manner similar to suspension members or springs to provide a resistance force in response
to attempted compression or collapse of the paddles 2126 in a fore-aft direction. The
thickness, shape, orientation and/or location of the supports 2163 inhibits or prevents
collapse because the supports 2163 transmit force into the covers 2182. Because the force is
transferred into the covers 2182, collapse of the regions of the mask seal 2104 near or
surrounding the supports 2163 (e.g., the nasal region 2168 and/or the upper front portion
2150) is inhibited or prevented. Portions of the mask seal 2104 can deform or stretch, but
preferably collapse is inhibited or prevented. Collapse of the seal can involve a loss of shape
that causes leaks or other detrimental performance of the mask seal 2104. In some case,
collapse involves contact of normally spaced-apart wall portions of the mask seal 2104 (e.g.,
contact between a relatively rearward wall portion and a relatively forward wall portion).
The supports 2163 can also inhibit or prevent collapse of the valley of the mask seal 2104. In
other words, the supports 2163 can assist in maintaining the paddles 2126 in a laterally-

spaced or separated orientation.
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[0126] In at least some configurations, the covers 2182 can also provide support
for the paddles 2126 in the absence of supports 2163. Moreover, although the covers 2182
(or other similar support structures) are particularly useful for under-nose type nasal masks or
combined nasal-oral masks, the covers 2182 or similar structures can be utilized in other
types of interfaces, as well. For example, the covers 2182 can be utilized in nasal or
combined nasal-oral mask assemblies or interfaces that cover, contact or seal against the
bridge of the user’s nose and/or include a T piece or other type of forehead support, for
example and without limitation. The covers 2182 can be utilized, or modified for use, in any
locations of an interface in which support against collapsing and/or support against
overexpansion may be desirable. Such locations can be at or near the portion of the seal that
contacts or extends alongside the user’s nose or can be at other locations. As noted above,
the covers 2182 can be utilized with or without corresponding supports 2163.

[0127] Possible locations of the supports 2163 relative to the covers 2182 are
illustrated in Figure 22. In some configurations, the supports 2163 extend generally between
the covers 2182 and rearward surfaces of the paddles 2126 that contact the user’s face. Such
surfaces can coincide with sides of the nasal region 2168, for example. Forward ends of the
supports 2163 can be aligned in a lateral direction with the covers 2182. In some
configurations, forward ends of the supports 2163 could join one another, such as with a
semi-circular joining portion, for example, and/or could extend all the way or substantially
all the way to the mask shell 2102. Such an arrangement could provide greater shape-
holding functionality and feedback. However, it has been determined that the covers 2182
allow the supports 2163 to terminate earlier while still providing a desirable amount of
shape-holding and feedback. A shape of the supports 2163 can be selected to be
complementary with or otherwise provide desired interaction with the covers 2182. Such an
arrangement allows at least portions of the nasal region 2168 (e.g., the nasal tip region), if not
the entire nasal region 2168, to be relatively thin to provide comfort to the user and/or
provide desirable sealing characteristics.

[0128] If desired, a structure or structures similar to the supports 2163 (e.g.,
spring or suspension structures) could be provided in the nose tip area (or other areas of the
nasal region 2168) to help maintain a desired shape of the mask seal 2104. It is contemplated

that the provision of covers 2182 can permit such supports to have a smaller thickness than
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would otherwise be provided in the absence of the covers 2182 thereby increasing
compliance to improve user comfort and sealing characteristics.

[0129] With reference to Figures 23 and 24, rearward or user-contacting surface
views of the mask seal 2104 and a portion of the nasal region 2168 are illustrated,
respectively. It has been determined that an inner portion of the nasal region 2168 can be a
region of the mask seal 2104 that can impact performance and there are certain features or
properties that have been discovered to improve seal comfort, leak and overall performance.
For example, a width 2186 of the nasal region 2168 or width between the spring structures or
supports 2163 can influence seal comfort, leak and overall performance. In some
configurations, this width is in the region of about 45 mm to about 50 mm, but could be
smaller or larger, such as for different size mask seals 2104.

[0130] With reference to Figure 24, in some configurations, the outer geometry
profile of the mask seal 2104 from the spring structure or supports 2163 to the inner portion
of the nasal region 2168 is a convex profile. Such an arrangement allows the paddles 2126 to
displace away when the user’s nose is fitted against the nasal region 2168 and provides a
desirable sealing profile around the user’s nostrils.

[0131] In addition, as described above, a portion or an entirety of the nasal region
2168 has a thickness of between about 0.3 mm and about 0.5 mm or 0.6 mm, in some
configurations. In some configurations, at least the inner portion (excluding the nasal
opening support 2158) of the nasal region 2168 has a thickness of at least about 0.3mm to
provide a desirable level of compliance while also inhibiting creasing over a range of facial
geometries and/or operational pressures. In some configurations, the inner region of the
nasal portion 2168 has a constant thickness. However, the thickness could be variable within
the inner region of the nasal portion 2168. In some configurations, the thickness of the inner
region of the nasal portion 2168 can vary from about 0.3mm to slightly thicker values. In
some configurations, the thickness of a portion or an entirety of the nasal region 2168 could
be less than about 0.3 mm, which could provide increased compliance. However, such a
thickness can result in creasing with some facial geometries and/or at lower operational
pressures.

[0132] Figures 25-39 illustrate additional mask assemblies 2100 having paddles
2126 and support structure(s) 2182 that provide support to the paddles 2126. The mask
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assemblies 2100 of Figures 25-39, including the paddles 2126 and the support structures
2182, can be similar to or substantially the same as the mask assemblies 2100, paddles 2126
and support structures 2182 described elsewhere herein, including the mask assemblies 2100
of Figures 1-24. Accordingly, the same reference numbers used in connection with the mask
assemblies 2100 of Figures 1-24 are used to refer to the same or corresponding features in the
mask assemblies 2100 of Figures 25-39. The following description of the mask assemblies
2100 of Figures 25-39 is directed primarily toward the differences relative to the previously-
described mask assemblies 2100. Features or components of the mask assemblies 2100 of
Figures 25-39 not specifically described can be the same as or similar to the same or
corresponding features or components of the mask assemblies 2100 of Figures 1-24, or can
be of another suitable arrangement.

[0133] Figures 25 and 26 illustrate a mask assembly 2100 positioned on the face
of a user. The mask assembly 2100 includes a pair of paddle covers 2182, each of which
overlaps at least a portion of a corresponding paddle 2126 of the mask seal 2104. Only one
paddle 2126 and paddle cover 2182 is illustrated in Figures 25 and 26; however, the mask
assembly 2100 can be substantially or completely symmetrical about a central, vertical axis.
Accordingly, the paddle 2126 and paddle cover 2182 on the other side of the mask assembly
2100 can be the same as or substantially the same as the illustrated paddle 2126 and paddle
cover 2182.

[0134] In the illustrated arrangement of Figures 25 and 26, the paddle cover 2182
is carried directly by the mask seal 2104 rather than the mask shell 2102. In some
configurations, the paddle cover 2182 is a flap portion that is unitarily-formed or formed in
one piece with at least a portion of the mask seal 2104. The paddle cover 2182 can be
substantially similar in size, shape, location and rigidity as the other paddle covers 2182
described herein. The illustrated paddle cover 2182 is separated from an outer surface of the
paddle 2126 such that a space 2200 is defined therebetween, at least in the absence of
elevated pressure within the mask assembly 2100. A shape of the paddle cover 2182 can
correspond to a shape of the adjacent surface of the paddle 2126 such that a width of the
space 2200 is constant. In other configurations, the width of the space 2200 can vary.

[0135] In some configurations, the paddle cover 2182 is more rigid than the
portion of the paddle 2126 that is covered by or overlapped by the paddle cover 2182. The
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greater rigidity relative to the paddle 2126 can be accomplished by a variety of arrangements.
In the illustrated arrangement, the paddle cover 2182 comprises the same material as the
paddle 2126 (e.g., silicone), but has a wall thickness that is greater than the wall thickness of
a corresponding wall portion of the paddle 2126. In some configurations, the wall thickness
of the paddle cover 2182 is at least twice the wall thickness of the corresponding portion of
the paddle 2126. In some configurations, the wall thickness of the paddle cover 2182 is at
least three times the wall thickness of the corresponding portion of the paddle 2126. In some
configurations, the wall thickness of the paddle cover 2182 is at least four times or about four
times the wall thickness of the corresponding portion of the paddle 2126. The paddle cover
2182 can have a constant or variable wall thickness. The wall thickness can vary to vary the
rigidity of the paddle cover 2182 to provide different levels of support to different portions of
the paddle 2126.

[0136] Other suitable arrangements for the paddle cover 2182 can also be used.
For example, the paddle cover 2182 could be constructed in whole or in part from a stiffer
material than the material of the paddle 2126. In some configurations, the materials can be
similar (e.g., silicone materials having different stiffness properties). The paddle cover 2182
can be coupled or connected to a remaining portion of the mask seal 2104 by any suitable
process or arrangement. For example, the paddle cover 2182 and remaining portion of the
mask seal 2104 can be constructed in a multiple shot injection molding process (e.g., over-
molding or co-molding). In other configurations, the paddle cover 2182 can be constructed
as a separate component and coupled to the remaining portion of the mask seal 2104, such as
by adhesives, welding, mechanical fasteners or other suitable arrangements.

[0137] Figure 27 illustrates an adjustable support structure 2202 for the paddles
2126. In the illustrated arrangement, the adjustable support structure 2202 is a single
structure that defines a pair of paddle cover portions 2182 (hereinafter, “paddle covers”). In
other configurations, the paddle covers 2182 can be defined by separate structures. The
support structure 2202 can be moved relative to the paddles 2126 and/or a remainder of the
mask assembly 2100. In the illustrated arrangement, the support structure 2202 is movable to
a desired one of a plurality of possible discrete adjustment positions. However, in other

configurations, the support structure 2202 can be infinitely adjustable.
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[0138] The mask assembly 2100 of Figure 27 comprises an adjustment
mechanism 2210 that permits adjustment of the support structure 2202 relative to the paddles
2126 and/or remainder of the mask assembly 2100. The adjustment mechanism 2210
comprises a detent assembly that allows the support structure 2202 to be secured in a selected
one of a plurality of adjustment positions, such as 3, 4 or 5 adjustment positions, for example
and without limitation. The illustrated adjustment mechanism 2210 comprises an elongate
arm 2212 that extends downwardly from the paddle covers 2182 of the support structure
2202. The elongate arm 2212 comprises a plurality of protrusions that define adjustment
positions therebetween. The mask shell 2102 (or another portion of the mask assembly 2100,
such as the mask seal 2104) comprises a slot 2214 configured to receive the elongate arm
2212. The elongate arm 2212 can be secured within the slot 2214 at any one of the plurality
of adjustment positions. A downwardly-projecting elongate arm 2212 is advantageous in
that it can position the elongate arm 2212 out of the field of view of the user. In other
configurations, however, the illustrated arrangement can be reversed and the elongate arm
2212 can be provided on the mask assembly 2100 (e.g., the mask shell 2102 or mask seal
2104) and the slot 2214 can be defined by the support structure 2202. Other suitable detent
arrangements can also be used.

[0139] The support structure 2202 can adjust in any desired direction relative to
the paddles 2126 and/or the remaining portion of the mask assembly 2100. In some
configurations, the support structure 2202 is adjustable in a vertical direction relative to the
paddles 2126 and/or the remaining portion of the mask assembly 2100. In some
configurations, the support structure 2202 is adjustable in a horizontal or fore-aft direction
relative to the paddles 2126 and/or the remaining portion of the mask assembly 2100. In the
illustrated arrangement, the support structure 2202 is adjustable in both the vertical and
horizontal direction relative to the paddles 2126 and/or the remaining portion of the mask
assembly 2100. Thus, the support structure 2202 moves up and back in one adjustment
direction and down and forward in the other adjustment direction. The direction of
adjustment can be generally perpendicular to the upper surface 2130 (Figure 8) of the mask
seal 2104 and/or the underside of the user’s nose when the mask assembly 2100 is properly
positioned on the user’s face. The direction of adjustment can be otherwise configured to

provide desirable adjustment to the support offered to the paddles 2126.
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[0140] Figures 28 and 29 illustrate a mask assembly 2100 comprising an
adjustable support structure 2202 for the paddles 2126. The adjustable support structure
2202 is similar in many respects to the adjustable support structure 2202 of Figure 27.
However, in the arrangement of Figures 28 and 29, the adjustable support structure 2202
comprises individual structures for each of the paddle cover portions 2182 (hereinafter,
“paddle covers”). Each of the support structures 2202 can be moved individually relative to
the paddles 2126 and/or a remainder of the mask assembly 2100. The support structures
2202 are movable to a desired one of a plurality of possible discrete adjustment positions.
However, in other configurations, the support structures 2202 can be infinitely adjustable.

[0141] The mask assembly 2100 of Figures 28 and 29 comprises an adjustment
mechanism 2210 associated with each support structure 2202 that permits adjustment of the
support structures 2202 relative to the paddles 2126 and/or remainder of the mask assembly
2100. The adjustment mechanisms 2210 comprise a detent assembly that allows the support
structure 2202 to be secured in a selected one of a plurality of adjustment positions, such as
3, 4 or 5 adjustment positions, for example and without limitation. Each of the illustrated
adjustment mechanisms 2210 comprises an elongate arm 2212 that extends downwardly
from the paddle cover 2182 of the support structure 2202. The elongate arm 2212 comprises
a plurality of protrusions that define adjustment positions therebetween. In contrast to the
arrangement of Figure 27, however, the protrusions are provided on a face (e.g., an
outwardly-facing surface) of the elongate arm 2212 instead of the edge protrusions of Figure
27. The mask shell 2102 (or another portion of the mask assembly 2100, such as the mask
seal 2104) comprises a slot 2214 configured to receive the elongate arm 2212. The elongate
arm 2212 can be secured within the slot 2214 at any one of the plurality of adjustment
positions. As in Figure 27, the elongate arms 2212 of Figures 28 and 29 are downwardly-
projecting to position the elongate arm 2212 out of the field of view of the user. In other
configurations, however, the illustrated arrangement can be reversed and the elongate arm
2212 can be provided on the mask assembly 2100 (e.g., the mask shell 2102 or mask seal
2104) and the slot 2214 can be defined by the support structure 2202. Other suitable detent
arrangements can also be used.

[0142] Similar to the support structure 2202 of Figure 27, the support structure
2202 of Figures 28 and 29 can be adjustable in any desired direction relative to the paddles
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2126 and/or the remaining portion of the mask assembly 2100, such as in a vertical direction,
horizontal direction or a combination of the vertical and horizontal directions. The direction
of adjustment can be generally perpendicular to the upper surface 2130 (Figure 8) of the
mask seal 2104 and/or the underside of the user’s nose when the mask assembly 2100 is
properly positioned on the user’s face. The direction of adjustment can be otherwise
configured to provide desirable adjustment to the support offered to the paddles 2126.

[0143] Figures 30 and 31 illustrate a mask assembly 2100 comprising a hinge
arrangement 2220 configured to facilitate movement of the paddles 2126 or a portion of the
paddles 2126 relative to another portion of the mask seal 2104 or mask assembly 2100, such
as a portion of the mask seal 2104 below the paddles 2126 and/or upon which the paddles
2126 are supported. In some configurations, the hinge arrangement 2220 is configured to
permit at least a portion of the paddles 2126 to move inwardly from a relaxed or normal
position. In particular, in the illustrated arrangement, the hinge arrangement 2220 is
configured to allow a laterally outer wall 2222 of the paddles 2126 to move inwardly from a
relaxed or normal position. In some configurations, the hinge arrangement 2220 is
configured to allow the paddles 2126 to move inwardly in response to a sufficient force
applied to the upper surface 2130 (Figure 8) of the mask seal 2104. Thus, the hinge
arrangement 2220 may allow the paddles 2126 to move inwardly from any starting position
(e.g., an inflated or expanded position) prior to the force being applied to the upper surface
2130.

[0144] The hinge arrangement 2220 can be substantially or completely
unidirectional. That is, the hinge arrangement 2220 can facilitate movement of the paddles
2126 or a portion thereof in one direction and restrict, inhibit or prevent movement of the
paddles 2126 or a portion thereof in another direction. For example, the illustrated hinge
arrangement 2220 is configured to permit inward movement of at least the outer wall 2222 of
the paddles 2126 and restrict outward movement of at least the outer wall 2222 of the paddles
2126. The hinge arrangement 2220 allows a small amount of outward movement of at least
the outer wall 2222 of the paddles 2126, which preferably is significantly less than the
amount of inward movement permitted.

[0145] In some configurations, the hinge arrangement 2220 comprises a living

hinge defined by an inwardly-extending slot 2224 defined in the mask seal 2104. The slot
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2224 preferably extends substantially perpendicular to a laterally outward surface of the
paddle 2126 from which the slot 2224 extends. The slot 2224 can be located at or near a
lower end of the paddles 2126. The slot 2224 can extend into the outer wall 2222 any
desired distance, which can influence the ease with which the outer wall 2222 can deflect or
move about a hinge axis 2226 defined by the hinge arrangement 2220. In general, the further
the slot 2224 extends through the outer wall 2222, the easier the outer wall 2222 can deflect
or move about the hinge axis 2226 due to the reduced wall thickness at the end of the slot
2224. In some configurations, the slot 2224 extends at least about one-half of the thickness
of the outer wall 2222 at the location of the hinge arrangement 2220. In some configurations,
the slot 2224 extends at least about three-quarters of the thickness of the outer wall 2222 at
the location of the hinge arrangement 2220.

[0146] The slot 2224 can define a width 2228. The width 2228 can influence the
amount of outward movement permitted by the outer wall 2222. In general, the greater the
width 2228, the further the outer wall 2222 is able to move outward as a result of the hinge
arrangement 2220. The hinge arrangement 2220 can permit outward movement of the outer
wall 2222 until opposing surfaces of the slot 2224 contact one another. In some
configurations, the width 2228 is less than about one-half of the length of the slot 2224. In
some configurations, the width 2228 is less than about one-quarter of the length of the slot
2224. In the illustrated arrangement, the hinge arrangement 2220 comprises a projection
2230 that projects outwardly on each side of the slot 2224. The projection 2230 can provide
a localized increase in the wall thickness of the outer wall 2222 and can limit outward
movement of the outer wall 2222 relative to movement that would be permitted by a
relatively reduced wall thickness because the free ends of opposing surfaces of the slot 2224
are further from the hinge axis 2226 and will contact one another at a smaller deflection
angle than free ends that are closer to the hinge axis 2226.

[0147] In the illustrated arrangement, the hinge arrangement 2220 comprises a
single slot 2224 that extends generally in a lateral direction from the paddle 2126 on one side
of the mask assembly 2100 to the paddle 2126 on the other side of the mask assembly 2100.
However, in other configurations, a pair of slots 2224 can be provided, with each of the slots

2224 associated with one of the paddles 2126.
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[0148] The paddle 2126 illustrated in Figures 30 and 31 includes a thickened
outer wall 2222. As a result, the outer wall 2222 has greater rigidity than other portions of
the paddle 2126. Other suitable methods or arrangements for creating greater rigidity in the
outer wall 2222 can also be employed. The thickened outer wall 2222 can reduce or
eliminate the need for paddle supports (e.g., paddle covers 2182) with the mask assembly
2100 of Figures 30 and 31. Moreover, the provision of a hinge arrangement 2220 in
combination with a thickened or otherwise stiffened outer wall 2222 can control outward
movement or expansion of the paddles 2126 while permitting inward movement of the
paddles 2126 in a manner similar to less rigid paddles 2126 in combination with paddle
supports 2182. However, in some configurations, the thickened or otherwise stiffened outer
wall 2222 can be used in combination with paddle covers 2182 or other paddle supports, such
as any of the paddle supports disclosed herein.

[0149] Figures 32 and 33 illustrate another adjustable support structure 2202 for
the paddles 2126 that is similar in some respects to the adjustable support structures 2202 of
Figures 27-29. Features or components not specifically described with respect to Figures 32
and 33 can be the same as or similar to the same or corresponding features or components of
the supports structures 2202 of Figures 27-29. In the illustrated arrangement, the adjustable
support structure 2202 is a single structure that defines a pair of paddle cover portions 2182
(hereinafter, “paddle covers”). In other configurations, the paddle covers 2182 can be
defined by separate structures. As described above, the support structure 2202 can adjust in
any desired direction relative to the paddles 2126 and/or the remaining portion of the mask
assembly 2100, such as a vertical direction, horizontal or fore-aft direction or a combination
of vertical and horizontal direction.

[0150] The support structure 2202 can be moved relative to the paddles 2126
and/or a remainder of the mask assembly 2100 by an adjustment mechanism 2210
comprising a rack and pinion arrangement. The adjustment mechanism 2210 can comprise a
rack and pinion arrangement associated with each paddle cover 2182 or can include a single
rack and pinion that adjusts both paddle covers 2182 of the support structure 2202. The
illustrated adjustment mechanism 2210 comprises an elongate arm 2212 that extends
downwardly from the paddle covers 2182 of the support structure 2202. The elongate arm
2212 comprises a plurality of teeth that define a rack 2240. The rack 2240 extends in a
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length direction of the elongate arm 2212. The mask shell 2102 (or another portion of the
mask assembly 2100, such as the mask seal 2104) comprises a gear or pinion 2242 having
teeth that engage the teeth of the rack 2240.

[0151] In the illustrated arrangement, the pinion 2242 comprises a mounting shaft
2244 that passes through an opening in the mask shell 2102. The mounting shaft 2244 can
couple the pinion 2242 to the mask shell 2102 via a snap-fit coupling comprising an enlarged
end portion of the shaft 2244 that is able to pass through the opening in the mask shell 2102
in response to deliberate assembly force, but resists passing back through the opening to
retain the shaft 2244 and pinion 2242 on the mask shell 2102. The pinion 2242 is rotatable
relative to the shaft 2244 and/or the mask shell 2102. A rotational adjuster, such as an
adjustment knob 2246, is coupled to the pinion 2242 and includes a gripping surface that
permits a user to manually rotate the knob 2246 to adjust a position or height of the support
structure 2202. In other configurations, the rotational adjuster 2246 can allow or require a
tool for adjustment. In some configurations, the rotational adjuster 2246 may not be
manually adjustable. In some configurations, however, the illustrated arrangement can be
reversed and the elongate arm 2212 can be provided on the mask assembly 2100 (e.g., the
mask shell 2102 or mask seal 2104) and the pinion 2242 can be coupled to the support
structure 2202. The adjustment mechanism 2210 can comprise a guide 2248, such as a rib,
that guides movement of the support structure 2202 and/or inhibits or prevents rotation of the
support structure 2202 relative to the mask shell 2102 or mask seal 2104.

[0152] In an alternative arrangement, the support structure 2202 and/or paddle
covers 2182 are configured to pivot inwardly in a direction toward the paddles 2126 and
outwardly in a direction away from the paddles 2126 in addition or in the alternative of
movement in other directions. In such an arrangement, the adjustment mechanism 2210 can
be configured to pivot the support structure 2202 and/or paddle covers 2182 about a pivot
axis, which can be a generally horizontal axis located at or near a lower end of the paddles
2126. Such an arrangement can allow the level of support provided to the paddles 2126 to be
adjusted. In addition, such an arrangement can permit inward displacement of the paddles
2126 if necessary or desired to address a particular user’s facial geometry. Furthermore, the
support structure 2202 and/or paddle covers 2182 can be moved away from the paddles 2126

to allow outward expansion of the paddles 2126 when appropriate or desired.
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[0153] Figures 34-36 illustrate various embodiments of removable support
structures 2202 for the paddles 2126 that are similar in some respects to the support
structures 2202 of Figures 27-29, 32 and 33. Features or components not specifically
described with respect to Figures 34-36 can be the same as or similar to the same or
corresponding features or components of the supports structures 2202 of Figures 27-29, 32
and 33. In the illustrated arrangement, each of the removable support structures 2202 is a
single structure that defines a pair of paddle cover portions 2182 (hereinafter, “paddle
covers”). In other configurations, the paddle covers 2182 can be defined by separate
structures.

[0154] The support structure 2202 of Figure 34 comprises a protrusion 2250 that
extends inwardly from a lower end portion of each downwardly-extending side arm portion
2212 of the support structure 2202. The protrusion 2250 is received within an inwardly-
extending pocket or recess 2252 of the mask seal 2104 when the support structure 2202 is
coupled to the remainder of the mask assembly 2100. In other configurations, the pocket
2252 can be defined by another portion of the mask assembly 2100, such as the mask shell
2102, for example and without limitation. The protrusion 2250 can be retained within the
pocket 2252 by frictional engagement, by a snap-fit, by another interlocking arrangement
and/or by the resiliency of the support structure 2202, among other possibilities. In some
configurations, multiple sizes and/or shapes of support structures 2202 can be available for a
particular mask assembly 2100 to, for example, provide for greater or less support or
deflection of the paddles 2126. As with other support structures 2202 disclosed herein, the
rigidity of the support structure 2202 can be configured to provide a desired level of support
to the paddles 2126.

[0155] The support structure 2202 of Figure 35 can be substantially similar in
many respects to the support structure 2202 of Figure 34. Features or components not
specifically described with respect to Figure 35 can be the same as or similar to the same or
corresponding features or components of the supports structure 2202 of Figure 34, to other
support structures disclosed herein or can be of any other suitable arrangement. The support
structure 2202 of Figure 35 has end portions 2254 of the side arms 2212 that are configured

to be received within vertically-oriented pockets 2252 in the mask seal 2104. However, in
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other configurations, the pockets 2252 can be defined by another portion of the mask
assembly 2100, such as the mask shell 2102, for example and without limitation.

[0156] The support structure 2202 of Figure 36 can be substantially similar in
many respects to the support structures 2202 of Figures 34 or 35. Features or components
not specifically described with respect to Figure 36 can be the same as or similar to the same
or corresponding features or components of the supports structure 2202 of Figures 34 or 35,
to other support structures disclosed herein or can be of any other suitable arrangement. End
portions 2254 of the side arms 2212 of the support structure 2202 of Figure 36 can comprise
protruding portions or engagement portions 2250 that are configured to be received within a
respective slot or opening 2252 of the mask seal 2104 or other portion of the mask assembly
2100 (e.g., the mask shell 2102). The engagement portions 2250 can be aligned with the
remainder of the side arms 2212, The mask seal 2104 or other portion of the mask assembly
2100 can comprise a strap 2256, wall or other suitable structure that at least partially defines
the slot 2252. With such an arrangement, the support structure 2202 can be clipped onto the
mask assembly 2100 in such instances that additional support of the paddles 2126 is desired.
As illustrated in Figure 36, the support structure 2202 can be configured to clip onto the
mask assembly 2100 from multiple directions, such as by movement in a forward direction or
movement in a rearward direction.

[0157] In some configurations, portions of the interface assembly the primarily
serve another function can also be utilized to provide support to the paddles 2126. For
example, as illustrated in Figure 37, the interface assembly can be configured such that a
portion of the headgear 2180 is positioned to overlap at least a portion of the paddles 2126.
The portion of the headgear 2180 can provide the same or similar function as the paddle
covers 2182 described herein. In such an arrangement, adjustment of the headgear 2180,
such as headgear position and/or tension, can adjust the amount of support provided to the
paddles 2126. In general, greater tension in the headgear 2180 results in greater support or
greater deflection of the paddles 2126. The headgear 2180 tension can be increased to move
the paddles 2126 inwardly toward one another or decreased to allow the paddles 2126 to
move outwardly away from one another.

[0158] In the illustrated arrangement, the headgear 2180 comprises an upper strap

2260 and a lower strap 2262 on each side of the interface assembly. In some configurations,
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the upper strap 2260 is positioned to overlap at least a portion of the paddles 2126; however,
in other configurations, other portions of the headgear 2180 can be utilized to function as
support for the paddles 2126. In the illustrated arrangement, the upper strap 2260 and lower
strap 2262 are connected to a frame 2178, which is connected to the mask assembly 2100.
The upper strap 2260 or other portion of the headgear 2180 can be positioned to overlap the
paddle 2126 as a result of the headgear 2180 shape and/or mounting location on the frame
2178 or can be guided or deflected into a position to overlap the paddle 2126 by a guiding
structure, such as a slot or passage, which in some cases could be an integral portion of the
mask seal 2104. As described above and illustrated in Figures 1-3, a portion of the frame
2178 can include or carry a support for the paddles 2126. Accordingly, in some
configurations, both a portion of the headgear 2180 and the frame 2178 can provide support
for the paddles 2126.

[0159] With reference to Figure 38, the headgear 2180 can carry one or more
paddle supports or paddle covers 2182 configured to provide support to the paddles 2126.
For example, each of the upper straps 2260 can carry a paddle cover 2182 that can be
positioned on the strap 2260 to provide support to the corresponding paddle 2126. In some
configurations, the paddle cover 2182 comprises an opening 2264 through which the
headgear strap 2260 can pass and the paddle cover 2182 can be slid along the strap 2260 into
a desired position relative to the paddle 2126. The paddle cover 2182 can be held in position
on the strap 2260 by frictional engagement between the paddle cover 2182 and the strap
2260. Similar to the arrangement of Figure 37, adjustments to the headgear 2180 can adjust
the level of support or deflection provided to the paddles 2126 by the paddle covers 2182.
Different sizes and/or shapes of paddle covers 2182 can be provided to tune the amount of
support or deflection provided to the paddles 2126.

[0160] Figure 39 illustrates a support arrangement for the paddles 2126 in the
form of a tether or strap 2182. The strap 2182 can be coupled to each side of the mask
assembly 2100 and can pass over the paddle 2126 on each side of the mask assembly 2100 to
provide support to and/or deflection of the paddles 2126. In the illustrated arrangement, the
strap 2182 passes over the top of the mask seal 2104 such that a portion of the strap 2182 is
located above the upper surface 2130 (Figure 8) of the mask seal 2104. The strap 2182 can

be rigid or semi-rigid such that it can hold a curved or other shape in the absence of external
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forces acting on the strap 2182. In other configurations, the strap 2182 can be non-rigid or
flexible and can rely on the resistance provided by the paddles 2126, other portion of the
mask seal 2104, mask shell 2102 or another portion of the mask assembly 2100 to shape the
strap 2182 in use. For example, the paddles 2126 can support a central portion of the strap
2182 and maintain the strap 2182 away from the nose of the user.

[0161] The strap 2182 can be coupled to the mask assembly 2100 by any suitable
arrangement. In some configurations, the mask seal 2104, mask shell 2102 or another
portion of the mask assembly 2100 can include a mounting element that engages a
corresponding mounting element of the strap 2182. The strap 2182 can be coupled to each
side of the mask assembly 2100. In the illustrated arrangement, the mask seal 2104 or mask
shell 2102 comprises a mounting post 2270 and the strap 2182 comprises an opening 2272
through which the mounting post 2270 can pass. An enlarged retaining portion or head of
the mounting post 2270 can retain the strap 2182 in place once the strap 2182 is assembled
onto the mounting post 2270. In other configurations, this arrangement could be reversed.
Other suitable arrangements can also be used, such as a tab/slot arrangement, snap-fit or
hook-and-bar arrangement. In still other configurations, the strap 2182 can be attached to the
headgear 2180, such as to the upper straps 2260 on each side of the interface assembly. The
strap 2182 can be adjustable relative to the mask assembly 2100 to adjust an effective length
of the strap 2182 and thereby adjust the amount of support or deflection provided to the
paddles 2126. For example, the strap 2182 could be provided with multiple openings 2272
or other mounting elements on each side.

[0162] Although illustrated in connection with a nasal-oral mask assembly 2100,
the features and advantages of the paddles 2126, support structures 2163 and paddle covers
2182 can be utilized with other types of masks, as well. Figures 40-43 illustrate a nasal mask
assembly 3100 comprising features similar to the paddles 2126, support structures 2163 and
paddle covers 2182 described above. The nasal mask assembly 3100 is described in the
context of the differences relative to the previously-described nasal-oral masks. Therefore,
features, components or other structures not explicitly described can be the same as or similar
to the same or corresponding features, component or structures of the mask assemblies 2100

disclosed herein, or can be of any other suitable arrangement.

-43-



19 Nov 2019

2015275705

10

15

20

25

30

[0163] The illustrated mask assembly 3100 comprises a mask support, which can
be a base, housing or shell 2102, for example. A mask seal 2104 can be attached to the mask
shell 2102 such that the mask shell 2102 provides some amount of support for the mask seal
2104. The mask assembly 3100 can be engaged with or otherwise supported by a frame
2178 that allows for connection to a headgear of any suitable arrangement (such as headgear
2180). In the illustrated arrangement, the mask shell 2102 is in the form of a connector that
permits the mask assembly 3100 to be connected to the frame 2178. The illustrated mask
shell 2102 is generally annular in shape and, in at least some configurations, does not cover a
substantial portion of a forward-facing surface of the mask seal 2104. In some
configurations, the headgear could be coupled directly to the mask assembly 3100 and the
frame 2178 can be utilized for other purposes or omitted. A conduit connector, such as an
elbow 2106, can also be attached to the mask shell 2102, frame 2178 or otherwise supported
relative to and adapted to communicate with an interior space of the mask assembly 3100.
Together, the frame 2178 and the headgear 2180 can support the mask assembly 3100 in
place on the user’s face. Collectively, the mask assembly 3100, frame 2178 and headgear
2180 can be referred to as an interface assembly. The mask assembly 3100 or the mask
assembly 3100 in combination with the frame 2178 can be referred to as an interface.

[0164] The frame 2178 can be removably connected to the mask assembly 3100
by any suitable arrangement. For example, the frame 2178 can be coupled at or around the
aperture 2114 of the mask shell 2102, such as by a snap fit, friction fit or clip connection,
among other possibilities. The mask assembly 3100 can be keyed to the frame 2178 to
permit assembly in only the correct orientation. The conduit connector 2106 can also be
attached to the mask shell 2102, frame 2178 or otherwise supported relative to and adapted to
communicate with an interior space of the mask assembly 3100. For example, but without
limitation, the connector 2106 can be connected to the shell 2102 such that the connector
2106 can swivel, pivot or rotate relative to the shell 2102 about a single axis or about
multiple axes. In some configurations, the connector 2106 can define a portion of a ball joint
with the frame 2178 and/or mask shell 2102, for example but without limitation, defining the
other portion. The ball joint can have any suitable configuration. The connector 2106
facilitates connection to a gases conduit, such as a supply conduit or the like for the supply of

pressurized breathing gases to an interior of the mask assembly 3100. Any suitable
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connector 2106 can be used, which in some cases can include a swivel or rotational coupling
that permits relative rotation between the connector 2106 and the gases conduit.

[0165] In the illustrated configuration, the connector 2106 comprises an elbow,
such as a polycarbonate elbow for example but without limitation, that contains a vent. In
the illustrated arrangement, the vent comprises bias flow holes 2110. However, the vent
could comprise other geometries or arrangements, such as slots or a controlled leak between
components, for example. The vent could also comprise diffuser materials to reduce noise
and/or draft. The bias flow holes 2110 are a collection of orifices that are configured to
exhaust air and flush CO2 to reduce the likelihood of rebreathing expired carbon dioxide by
the user. While the bias flow holes 2110 are shown exclusively on the connector 2106, in
some configurations, the bias flow holes 2110 can be provided on the mask shell 2102, on the
mask seal 2104 or on any combination of the connector 2106, the shell 2102 and the seal
2104 or on any other component of the interface assembly or associated breathing circuit.
The bias flow holes 2110 can have any suitable cross-section and can be cylindrical, hour-
glass shaped, tapered in either direction, fully or partially tapered, fully or partially
cylindrical, contoured to vary in cross-section or the like.

[0166] The illustrated seal 2104 is configured to seal under the nose of the user,
along a portion of the face extending lateral to the nose, as well as along the upper lip of the
user. The mask assembly 3100 advantageously does not require contact with the bridge of
the nose of the user. In the illustrated configuration, the mask assembly 3100 does not
extend over the bridge of the nose of the user. More particularly, the illustrated mask
assembly 3100 does not contact the bridge of the nose of the user.

[0167] The mask assembly 3100 may or may not extend over the tip of the nose
of the user. Thus, in some configurations, the mask assembly 3100 covers the tip of the nose.
In some configurations, the seal of the mask assembly 3100 covers the tip of the nose. In
some configurations, the illustrated mask assembly 3100 preferably does not enshroud the tip
of the nose of the user. In some configurations or with some facial geometries, the tip of the
nose of the user extends over the adjoining portion of the mask assembly 3100. In some
configurations, the frame 2178 and other portions of the mask assembly 3100 can
accommodate deflection of the mask seal 2104 by portions (e.g., the tip) of the user’s nose

such that the interface can accommodate a variety of nasal lengths.
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[0168] As illustrated, the mask assembly 3100 preferably is adapted to extend
around and seal over the wing or alar of the nose, which flares out to form a rounded
eminence around the nostril. The illustrated mask assembly 3100 is adapted to seal around
the surfaces that define the opening to the nostril, which may include a portion or entirety of
the fleshy external end of the nasal septum, sometimes called the columella. In some
configurations, the mask assembly 3100 is adapted to extend upwardly to seal along at least a
portion of the left and right dorsal side walls of the nose of the user. In some configurations,
the mask assembly 3100 is adapted to extend upwardly along at least a portion of the left and
right dorsal side walls without extending upwardly to the region of the bridge of the nose of
the user. In some configurations, a primary sealing surface of the mask assembly 3100
contacts the underside of the nose of the user, the upper lip and/or a transition region between
the underside of the nose and the upper lip. A secondary sealing surface of the mask can
contact the side surfaces of the nose of the user, possibly along with the cheeks at a location
near the nose. Such primary and secondary sealing surfaces may not make contact with the
face of all users; however, such an arrangement can provide a suitable seal with a relatively
large range of facial geometries.

[0169] The mask seal 2104 comprises at least one nasal opening 2124. In some
configurations, the mask seal 2104 can comprise more than one nasal opening 2124. In some
configurations, the mask seal 2104 can comprise nasal openings 2124 defined within
superstructures, such as pillows, prongs or the like. In some configurations, the nasal
opening 2124 can be defined by a nasal cushion or insert, which can be overmolded or
otherwise secured to a base structure of the mask seal 2104. Examples of suitable
arrangements of the mask seal 2104 are disclosed in Applicant’s publication no.
WO 2014/077708, the entirety of which is incorporated by reference herein.

[0170] The mask seal 2104 comprises an inward or rearward-facing central
portion 3102 that faces or contacts the user during use of the mask assembly 3100. The mask
seal 2104 also comprises a pair of opposing inner lateral portions 3104 and a pair of opposing
outer lateral portions 3106. The inner lateral portions 3104 are configured to contact the
sides of the nose and/or the portion of the user’s face on either side of the nose. The inner
lateral portions 3104 can comprise both inward-facing surfaces and rearward-facing surfaces.

That is, each of the inner lateral portions 3104 can wrap from an inward-facing surface of the
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mask seal 2104 toward or to a rearward-facing surface of the mask seal 2104. The outer
lateral portions 3106 can comprise both rearward-facing surfaces and outward-facing
surfaces. The rearward-facing surfaces of the outer lateral portions 3106 can contact the face
of the user during use of the mask assembly 3100. The mask seal 2104 can also comprise a
nasal opening support 3108 that partially or completely surrounds and provides support to the
nasal opening 2124.

[0171] Similar to the mask seals 2104 described above with respect to Figures 1-
39, the mask seal 2104 of Figures 40-43 can comprise regions of varying thickness to provide
the mask seal 2104 with different properties or characteristics within the different regions.
For example, the central portion 3102 can have a relatively low thickness to allow the central
portion 3102 to conform to the particular facial geometry of the user. In some
configurations, the relatively low thickness can allow the central portion 3102 to stretch. In
some configurations, the central portion 3102 can have a thickness between 0.3 mm and 0.5
mm or 0.6 mm. In some configurations, the thickness of the central portion 3102 is 0.3 mm.
If desired, the central portion 3102 could have a thickness as low as 0.15 mm. However, it
has been determined that lower thicknesses can result in or increase the likelihood of creasing
for some facial geometries and/or under some operational gas pressures. Keeping the
thickness at or above 0.3 mm in a substantial portion or an entirety of the central portion
3102 can reduce the incidence of creasing over a substantial range of operational pressures,
which may comprise an entire range of normal operating pressures.

[0172] The inner lateral portions 3104 can have a thickness that is greater than the
thickness of the central portion 3102. In some configurations, the thickness of the inner
lateral portions 3104 can be between 0.4 mm and 0.6 mm. In some configurations, the
thickness of the inner lateral portions 3104 is 0.5 mm. The nasal opening support 3108 can
have a thickness that is greater than one or both of the central portion 3102 and the inner
lateral portions 3104. The relatively greater thickness can protect the mask seal 2104 from
tearing at the nasal opening 2124 and can help the nasal opening 2124 maintain an opened
shape. In some configurations, the thickness of the nasal opening support 3108 is between 1
mm and 2.5 mm. In some configurations, the thickness of the nasal opening support 3108 is
1.2 mm. The thicknesses can be constant or varied within any of the central portion 3102,

inner lateral portions 3104 or nasal opening support 3108.
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[0173] The lateral portions 2126 of the mask assembly 3100, including portions
or entireties of the inner lateral portions 3104 and the outer lateral portions 3106, can
function in the same or similar manner as the paddles 2126 of the mask assembly 2100.
Accordingly, the lateral portions 2126 of the mask assembly 3100 can be referred to herein as
paddles. Paddles 2126 can refer to any portion of an interface seal that is positioned
alongside the nose of the user during use of the interface. Paddles 2126 are disclosed in the
context of under-nose interfaces herein, but can be utilized in other types of interfaces,
including those that contact, cover or seal against the bridge of the user’s nose, unless
otherwise indicated.

[0174] The outer lateral portions 3106 can comprise features that assist in
maintaining a shape of the mask seal 2104. In some configurations, the outer lateral portions
3106 comprise regions of increased thickness, rigidity or stiffness that assist in maintaining a
shape of the mask seal 2104. Such features can be similar in structure and/or function to the
support structures 2163 described herein with respect to the paddles 2126 of the mask
assemblies 2100. Accordingly, the same reference number is used to refer to both the
support structures 2163 of the mask assembly 3100 and the support structures 2163 of the
mask assemblies 2100. The support structures 2163 of the mask assembly 3100 can inhibit
or prevent overexpansion or undesired expansion of the lateral end portions of the mask seal
2104, which could result in leaks and/or undesirable pressure being applied to the user’s nose
by the central portion 3102 of the mask seal 2104, in a manner similar to that described
above with respect to the paddles 2126. Similarly, the support structures 2163 can inhibit or
prevent collapse of at least portions of the mask seal 3100 when engaged with a nose in use.
For example, the support structures 2163 can inhibit or prevent collapse of the nasal region or
central portion 3102 of the mask seal 3100.

[0175] The support structures 2163 can also transfer forces from one portion of
the mask seal 2104 to another portion of the mask seal 2104. For example, the support
structures 2163 can transfer force applied to a rear portion of the mask seal 2104 to a front
portion of the mask seal 2104. In some configurations, the support structures 2163 can
transfer force applied to a rearward-facing surface of the mask seal 2104 by the user’s face to
another portion of the mask seal 2104 that can resist some or all of the transferred force. In

some configurations, the support structures 2163 transfer force from a rearward-facing or
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user-contacting surface of the mask seal 2104 to the frame 2178 or other structure that
supports the mask seal 2104 (e.g., the mask shell 2102). Thus, in some configurations, the
support structures 2163 extend between a rearward-facing surface of the mask seal 2104 and
a surface of the mask seal 2104 that contacts or is overlapped by the frame 2178 or other
support structure for the mask seal 2104. Preferably, the support structures extend from the
rearward-facing surface to the surface that is overlapped by the frame 2178 or other support
structure. However, as noted above, the support structures 2163 can provide structure to the
mask seal 2104 and can be utilized to provide such support without necessarily transferring
forces.

[0176] In some configurations, the frame 2178 includes a central portion and
lateral portions on each side of the central portion. The lateral portions can function in a
manner similar to or the same as the paddle covers 2182 described with respect to the
interfaces of Figures 1-39. Accordingly, the same reference number used to indicate the
paddle covers 2182 is used to indicate the lateral portions 2182 of the frame 2178.
Moreover, references to paddle covers 2182 can also refer to the lateral portions 2182 of the
frame 2178 of Figure 40 unless otherwise indicated. The lateral portions or paddle covers
2182 can be aligned with or overlap the portions of the mask seal 2104 comprising the
support structures 2163 such that the support structures 2163 can transfer loads to the lateral
portions 2182 of the frame 2178 in a manner similar to or the same as described above with
reference to Figures 1-39.

[0177] The supports 2163 can extend in a direction generally from the rearward
or user-contacting surface of the mask seal 2104 toward its respective lateral portion of cover
2182 of the frame 2178. In some configurations, each of the supports 2163 extends generally
or substantially in a longitudinal direction of the mask seal 2104. The supports 2163 can
extend generally parallel to one another or can be closer at a forward end in comparison to a
rearward end. In other words, the supports 2163 can converge in a direction moving from the
rearward or user-contacting surface of the mask seal 2104 toward a front portion of the mask
seal 2104. However, in other configurations, the supports 2163 can diverge from rear to
front.

[0178] In the illustrated arrangement, each support structure 2163 is shaped or

otherwise configured to follow a portion or an entirety of a peripheral edge of the associated
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outer lateral portion 3106. Each support structure 2163 can comprise a general C-shape (or
reversed C-shape) when the mask seal 2104 is viewed from the side, which comprises a
rearward portion 3110 and an upper extension or leg 3112 and a lower extension or leg 3114
that extend forward from the rearward portion 3110. In the illustrated arrangement, the
support structures 2163 are thickened regions of the mask seal 2104, each of which projects
inwardly into the interior space of the mask seal 2104. Either one or both of the extensions
3112, 3114 can extend to and/or contact the mask shell 2102. In the illustrated configuration,
only the lower extension 3112 extends to the mask shell 2102 and the upper extension 3112
is spaced rearward from the mask shell 2102. However, in other configurations, this
arrangement could be reversed.

[0179] Each of the illustrated support structures 2163 comprises a cut-out or relief
3120 that provides a region of less thickness, stiffness or rigidity within the support structure
2163. In the illustrated arrangement, the relief 3120 is a region of less thickness relative to
other portions of the support structure 2163. The illustrated relief 3120 also comprises a
general C-shape (or reverse C-shape) when the mask seal 2104 is viewed from the side. In
some configurations, the relief 3120 also follows a portion or an entirety of a peripheral edge
of the associated outer lateral portion 3106. However, preferably, the relief 3120 is spaced
inwardly from the peripheral edge of the outer lateral portion 3106. In at least some
configurations, the relief 3120 is fully contained within the support structure 2163. The relief
3120 can allow portions of the support structure 2163 to move relative to one another.
Accordingly, the relief 3120 can allow corresponding portions of the mask seal 2104 to move
relative to one another. Thus, a portion of the support structure 2163 and mask seal 2104
rearward of the relief 3120 can move toward a portion of the support structure 2163 and
mask seal 2104 forward of the relief 3120.

[0180] The support structure 2163 can be of variable thickness to provide
different levels of support to the mask seal 2104. For example, the upper extension 3112
and/or lower extension 3114 can have a thickness that is less than a thickness of at least a
portion of the rearward portion 3110. In some configurations, a portion of the rearward
portion 3110 rearward of the relief 3120 and/or located on or adjacent a rearward surface of
the mask seal 2104 has a thickness that is greater than a portion of the rearward portion 3110

forward of the relief 3120. The relief 3120 can have a thickness that is less than both the

-50-



19 Nov 2019

2015275705

10

15

20

25

30

portion of the rearward portion 3110 forward of the relief 3120 and the portion of the
rearward portion 3110 rearward of the relief 3120. Furthermore, a portion of the outer lateral
portions 3106 outside (e.g., forward) of the support structure 2163 can have a thickness that
is less than a thickness of any portion of the support structure 2163. In some configurations,
the thickness of the portion of the outer lateral portions 3106 outside of the support structure
2163 is equal to or substantially equal to the thickness of the relief 3120.

[0181] In some configurations, the portion of the rearward portion 3110 rearward
of the relief 3120 and/or located on or adjacent a rearward surface of the mask seal 2104 has
a thickness of between 2 mm and 5 mm. In some configurations, the thickness is 4 mm. In
some configurations, the portion of the rearward portion 3110 forward of the relief 3120 has
a thickness of between 1.5 mm and 3 mm. In some configurations, the thickness is 2 mm. In
some configurations, the relief 3120 has a thickness between 0.3 mm and 0.6 mm. In some
configurations, the thickness is 0.5 mm. In some configurations, the portion of the outer
lateral portions 3106 outside of the support structure 2163 can have a thickness of between
0.3 mm and 0.6 mm. In some configurations, the thickness is 0.5 mm. The mask seal 2104
can also have thicknesses proportional to those disclosed herein, without having any or all of
the particular thicknesses disclosed.

[0182] Unless the context clearly requires otherwise, throughout the description
and the claims, the words “comprise”, “comprising”, and the like, are to be construed in an
inclusive sense as opposed to an exclusive or exhaustive sense, that is to say, in the sense of

“including, but not limited to”. Conditional language used herein, such as, among others,

13 LA AT EE AT

can,” “could,” “might,” “may,” “e.g.,” and the like, unless specifically stated otherwise, or
otherwise understood within the context as used, is generally intended to convey that certain
embodiments include, while other embodiments do not include, certain features, clements
and/or states. Thus, such conditional language is not generally intended to imply that
features, elements and/or states are in any way required for one or more embodiments or that
one or more embodiments necessarily include logic for deciding, with or without author input
or prompting, whether these features, elements and/or states are included or are to be
performed in any particular embodiment.

[0183] The term “plurality” refers to two or more of an item. Recitations of

quantities, dimensions, sizes, formulations, parameters, shapes and other characteristics
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should be construed as if the term “about” or “approximately” precedes the quantity,
dimension, size, formulation, parameter, shape or other characteristic. The terms “about” or
“approximately” mean that quantities, dimensions, sizes, formulations, parameters, shapes
and other characteristics need not be exact, but may be approximated and/or larger or
smaller, as desired, reflecting acceptable tolerances, conversion factors, rounding off,
measurement error and the like and other factors known to those of skill in the art.
Recitations of quantities, dimensions, sizes, formulations, parameters, shapes and other
characteristics should also be construed as if the term “substantially” precedes the quantity,
dimension, size, formulation, parameter, shape or other characteristicc.  The term
“substantially” means that the recited characteristic, parameter, or value need not be achieved
exactly, but that deviations or variations, including for example, tolerances, measurement
error, measurement accuracy limitations and other factors known to those of skill in the art,
may occur in amounts that do not preclude the effect the characteristic was intended to
provide.

[0184] Numerical data may be expressed or presented herein in a range format. It
is to be understood that such a range format is used merely for convenience and brevity and
thus should be interpreted flexibly to include not only the numerical values explicitly recited
as the limits of the range, but also interpreted to include all of the individual numerical values
or sub-ranges encompassed within that range as if each numerical value and sub-range is
explicitly recited. As an illustration, a numerical range of “1 to 5” should be interpreted to
include not only the explicitly recited values of about 1 to about 5, but should also be
interpreted to also include individual values and sub-ranges within the indicated range. Thus,
included in this numerical range are individual values such as 2, 3 and 4 and sub-ranges such
as “1to 3,” “2to4” and “3 to 5,” etc. This same principle applies to ranges reciting only one
numerical value (e.g., “greater than 1) and should apply regardless of the breadth of the
range or the characteristics being described.

[0185] A plurality of items may be presented in a common list for convenience.
However, these lists should be construed as though each member of the list is individually
identified as a separate and unique member. Thus, no individual member of such list should
be construed as a de facto equivalent of any other member of the same list solely based on

their presentation in a common group without indications to the contrary. Furthermore,
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where the terms “and” and “or” are used in conjunction with a list of items, they are to be
interpreted broadly, in that any one or more of the listed items may be used alone or in
combination with other listed items. The term “alternatively” refers to selection of one of two
or more alternatives, and is not intended to limit the selection to only those listed alternatives
or to only one of the listed alternatives at a time, unless the context clearly indicates
otherwise.

[0186] Reference to any prior art in this specification is not, and should not be
taken as, an acknowledgement or any form of suggestion that that prior art forms part of the
common general knowledge in the field of endeavour in any country in the world.

[0187] The invention may also be said broadly to consist in the parts, elements
and features referred to or indicated in the specification of the application, individually or
collectively, in any or all combinations of two or more of said parts, elements or features.

[0188] Where, in the foregoing description reference has been made to integers or
components having known equivalents thereof, those integers are herein incorporated as if
individually set forth.

[0189] It should be noted that various changes and modifications to the presently
preferred embodiments described herein will be apparent to those skilled in the art. Such
changes and modifications may be made without departing from the spirit and scope of the
invention and without diminishing its attendant advantages. For instance, various
components may be repositioned as desired. It is therefore intended that such changes and
modifications be included within the scope of the invention. Moreover, not all of the
features, aspects and advantages are necessarily required to practice the present invention.
Accordingly, the scope of the present invention is intended to be defined only by the claims

that follow.
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WHAT IS CLAIMED IS:

1. A mask assembly for use in providing positive pressure respiratory therapy,
comprising:

a mask seal; and

a mask shell;

wherein the mask assembly is configured to be fully positioned lower than a
bridge of a nose of a face of a user and configured to provide an exposed bridge of the
nose of the user, the mask seal being connected to the mask shell, the mask seal
comprising a nasal region comprising at least one nasal opening, the mask seal

comprising a first paddle on a first side of the nasal region and a second paddle on a

second side of the nasal region, the first paddle configured to contact one side of the

nose of the user and the second paddle configured to contact the other side of the nose
of the user;

wherein the mask seal varies in thickness and wherein each of the paddles
comprises a support in the form of a suspension member, which assists in maintaining

a desired shape of the paddles, each suspension member extending along an upper

edge or region or ridge that joins a laterally outer surface portion and a laterally inner

surface portion along an upper edge of each of the paddles.

2. The mask assembly of Claim 1, wherein the nasal region has the smallest
thickness of the mask seal

3. The mask assembly of either one of Claims lor 2, wherein the supports of the
paddles have the largest thickness of the mask seal.

4. The mask assembly of any one of Claims 1-3, wherein the suspension
members extend from a user-contacting surface of the mask seal toward the mask shell.

5. The mask assembly of any one of Claims 1-4, wherein the suspension
members are connected to one another to form a connected area of increased thickness.

6. The mask assembly of any one of Claims 1-5, wherein the mask seal further
comprises an oral opening, wherein a region surrounding the oral opening has the smallest
thickness or equals the smallest thickness of the mask seal.

7. The mask assembly of Claim 6, wherein the mask seal further comprises outer

peripheral portions on either side of the oral opening, wherein each of the outer peripheral
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portions wrap from a rear-facing side of the mask seal around to at least a portion of a
laterally-facing side of the mask seal, wherein the outer peripheral portions have a thickness
that is greater than the thickness of the nasal region.

8. The mask assembly of any one of Claims 1-7, wherein the supports comprise
a generally triangular shape with a base of the triangle positioned rearwardly of a tip of the
triangle.

9. An interface assembly comprising the mask assembly of any one of Claims 1-
8, wherein the interface assembly further comprises a removably attachable frame, wherein
the frame comprises one or more covers that extend from the frame and are configured to
prevent the mask seal from expanding outwardly and losing shape when pressurized air is
introduced into the mask seal.

10.  The interface assembly of Claim 9, wherein each of the suspension members
is aligned with a respective one of the covers and is configured to transfer load from the seal
to the covers via the suspension member.

11.  An interface assembly comprising the mask assembly of any one of Claims 1
to 8, wherein the interface assembly further comprises a removably attachable frame,
wherein the frame comprises a pair of covers supported relative to the mask assembly such
that each of the covers is positioned adjacent a portion of a respective one of the first and
second paddles, wherein the covers limit expansion of at least the portion of the first and
second paddles.

12. The interface assembly of Claim 11, wherein the covers are unitarily formed
with the frame.

13.  The interface assembly of Claims 11 or 12, wherein the covers are positioned
adjacent only a portion of the paddles leaving a portion of the paddles exposed.

14. The interface assembly of any one of Claims 11 to 13, wherein the suspension
members comprise elongate, thickened areas of the mask seal extending toward the frame
from a patient side of the mask assembly.

15. The interface assembly of any one of Claims 11 to 14, wherein the suspension

members are thicker than other portions of the mask seal in the paddles and the nasal region.
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16. The interface assembly of any one of Claims 11 to 15, wherein each of the
suspension members is aligned with a respective one of the covers and is configured to

transfer load from the seal to the covers via the suspension member.
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