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INTERFACE COMPRISING A ROLLING NASAL BRIDGE PORTION

CROSS-REFERENCE TO RELATED APPLICATIONS
(6001} This application claims prionity to U.S. Provisional Patent Application No.
61/476,188, filed April 15, 2011, U.S. Provisional Patent Application No, 61/504,293, filed
July 4, 2011 and U.S. Provisional Patent Application No. 61/553,067, filed October 28, 201 1,
cach of which is hereby incorporated by reference i its entirety.
BACKGROUND OF THE INVENTION

Field of the Invention

(66021 The present imvention gencrally relates to face masks that cover at least
one of a nose and a mouth of a user to supply respiratory gas pnder positive pressure. More
particularly, certain aspects of the present invention relate to such masks that have a nasal

bridge scal portion that moves relative to another scal portion of the mask,

Description of the Related Art

{6803 Face masks can be used to provide respiratory gases to a user under
positive pressure. In configurations in which both a mouth and a nose of a user are covered,
the full face mask typically will overlie a bridge of the nose. Generally, a single scal will
circumseribe the nose and the mouth of the user.

004] Such full face masks commonly are secured to a head of the user with
headgear. In order to sufficiently reduce leakage, the headgear typically is fightened, which
resulis in an elevated pressure being exerted on a bridge of a user’s nose.  In other words, as
the headgear is tightened, the silicone scal typically applies a progressively increasing load
on the bridge of the nose. The pressure can be a source of discomfort and, in some

circumstances, can lead to pressure sores gver fime.

SUMMARY OF THE INVENTION
[B485] It is an object of the present disclosure to provide one or wmore
constructions and/or methods that will at least go some way towards improving on the above

or that wil at least provide the public or the medical profession with a useful choice.
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(6006} Accordingly, an interface is provided for use in providing positive
pressure respiratory therapy. The mterface comprises a mask assermnbly., The mask assembly
comprises a mask scal and a mask base that 1s removably connected to the mask seal. The
mask scal comprises a mask seal clip that is more rigid than at least a portion of the mask
seal. The mask seal clip is generally cup-shaped in configuration with an open proximal end
and a generally closed distal end. A generally pentagonal lip extends around the proximal
end. The mask scal clip comprises an arcuate upper portion with an outer surface. A mask
scal clip arc length is defined along the outer surface adjacent an upper extremity of the
upper portion between a pair of hinge points. A hinge axis extends laterally across the mask
assembly between the hinge points and at least a portion of the upper portion of the mask
scal clip is positioned vertically higher than the hinge axis. The mask seal clip upper portion
comprises a support sarface. A gencrally central passage extends through the mask clip into
a chamber defined by the mask seal. The mask seal comprises a tlexible upper portion that is
configured to be positioned over a nasal region of a user. The mask scal upper portion is
positioned vertically higher than the hinge axis. The mask scal upper portion comprises a
region of reduced stiffness located between two regions of increased stiffness. The region of
reduced stiffness is capable of rolling to allow pivoting of the mask seal upper portion
relative to the mask seal clip. One of the two regions of increased stiffness is positioned
adjacent to a small radius bend and the other of the two regions of increased stiffness is
position adjacent to a reinforcing component. The small radius bend and the reinforcing
component define boundanies between which the upper portion of the mask exhibits rolling
during pivoting of the upper portion about the pivot axis. The mask scal upper portion has a
first curve length adjacent to the small radius bend and a second curve length adjacent to the
reinforcing band. The first curve length can be smaller than the second curve length. The
curve length increases as a measured location moves away from the mask seal clip. The
mask basc overlies at least a portion of the mask seal clip. The mask base comprises a first
pocket and a second pocket. The first and second pockets are positioned symmetrically
relative to a center plane that sobstantially bisects the mask base. Fach of the first pocket
and the second pocket comprises a vertical dimension that is larger than a transverse
dimension. The mask base also compriscs a wall that defines a central opening. The wall

extends mto the generally central passage of the mask seal clip. A connection port assembly

R
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comprises an elbow terminating in a ball shaped member. The ball shaped member is sized
and configured to be held by the wall that defines the central opening. The connection port
assermbly also comprises a remowvable swivel member. The removable swivel member is
secured by a lever. The lever overlies a port. The port is sclectively coverable with a flap.
The flap also is capable of closing a central passage within the elbow. The port opening is in
a general divection of the mask when the elbow is connected to the mask. A headgear
assembly comprises a pair of upper siraps and a pair of lower straps. One of the pair of
upper straps and one of the pair of lower straps is connected to a first clip. Another of the
pair of upper straps and another of the pair of lower straps is connected to a second clip. The
first clip and the second ¢lip are securable within the pockets of the mask base such that the
clips are brought into engagement within the pockets by moving in a direction substantially

normal to a strap tensile force direction.

{38871 In some configurations, the mask seal is a full face mask.
{6008] In some configurations, the mask scal clip is integrated into the mask seal

such that the mask seal clip is non-separable from the mask seal.

{50091 In soroe configurations, the mask base 18 removably connected to the mask
seal.
(6018} In some configurations, an outer surface of the upper portion rolls onto the

support surface of the mask seal clip and the support surface defines an outer surface of the
upper portion of the mask scal clip.

{HIR Y In some configurations, the region of reduced stiffness comprises a region
of reduced thickness compared to the regions of increased stiffness.

(012} In some configurations, the upper portion of the mask seal comprises an
apex defined by a first wall and a second wall and the reinforcing component extends along
at least a portion of the fivst wall and along at least a portion of the second wall, Preferably,
the reinforcing component extends over the apex of the upper portion of the mask seal,

(6013} In some configurations, the reinforcing compounent ends at both ends in a
location generally vertically higher than the hinge points.

LHIEY A mask assemibly can comprise a mask scal. The mask secal comprises an
upper portion and a lower portion. The upper portion 18 pivotable relative to the lower

portion. The upper portion cormnprises a region of reduced stiffness that is positioned between

3.
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a first boundary and a second boundary. The first boundary is defined by a stiffness greater
than that in the region of reduced stiffness. The second boundary is defined by a stiffness
greater than that in the region of reduced stiffness. When the first boundary is moved toward
the sccond boundary, the region of reduced stiffness buckies in a single direction to define a
roll of material that changes in size as the first boundary continues to move toward the
second boundary.

[8015] In some configurations, the region of reduced stiffness facilitates
movement of the upper portion of the scal member relative to the lower portion of the scal
member. Preferably, the upper portion comprises a nasal bridge portion of the mask and
movement of the first boundary toward the second boundary facilitates movement of the
nasal bridge portion of the mask relative to the lower portion of the mask.

(6016} In some configurations, the second boundary is positioned between the
upper porfion and the lower portion.  Preferably, the mask firther comprises a mask seal clip
that has an increased rigidity relative to the mask scal and the second boundary is positioned
along an ond of the mask seal clip. More preferably, the roll of material overlies at least a
portion of the mask seal clip.

(6017} In some configurations, the first boundary 15 defined along a reinforcing
component, Preferably, the reinforcing component comprises a plastic band.

[3018] In some configurations, the region of reduced stiffness 1s defined with a
reduced thickness relative to the first boundary.

[8019] In some configurations, the second boundary is defined by a corner having
a sroall radius,

15028 In some configurations, the roll extends over at least a portion of the mask
seal.

{60211 In some configurations, the roll overlics at least a portion of the mask scal
clip when the first boundary is moved fully toward the second boundary.

(6022} A mask assembly can comprise a mask scal. The mask seal comprises a
nasal region and an oral region. The nasal region and the oral region are integrally formed.
The nasal region i1s movable relative to the oral region such that forces exerted by the nasal
region in multiple positions remain substantially constant while forces exerted by the oral

region nerease.
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(6023} A wmask assembly comprises a mask secal connected to a headgear
assembly. The mask seal is configured to encirele a nasal bridge region and an oral region of
a uscr. The mask seal comprises nonpleated means for applying a substantially constant
force to the nasal bridge region while applying increasing forces to an oral region when the
headgear assembly is tightened.

(6024 A mask assembly comprises a seal. The scal comprises a flange that
engages a face of a user. The seal is removably connected to a mask base. The mask base
comprises a first opening and a second opening. The first opening and the second opening
receive a first clip and a second chip from an associated headgear assembly. The mask base
forther comprises a passageway positioned generally between the first opening and the
second opening. The passageway is adapted to reccive a breathing tube connector.

[6025] In some configurations, the mask assembly further comprises a mask seal
clip that is connected to the mask scal and that is removably connected to the mask base.
Preferably, the mask base overlies a substantial portion of the mask seal clip. More
preferably, the mask base comprises a peripheral edge and at least one recess is defined along
the peripheral edge of the mask base at a location that overlies the mask seal clip.

[3826] A mask assembly comprises a mask scal. The mask seal comprises a
proximal flange adapted to contact a face of a user. The mask seal comprises a distal facing
surface. A mask base comprises a peripheral edge and a cover surface exiends from the
peripheral edge. The mask base cover surface overlies at least a portion of the distal facing
surface of the mask seal such that the mask base cover surface is spaced apart in a distal
direction from the mask scal distal facing surface whereby the mask base cover surface and
the mask secal distal facing surface provide an insulating effect to the mask assembly that
reduces humidity rainout.

(80271 A headgear assembly is configured to secnre a mask assembly to a user’s
head. The headgear asserably comprises a strap assembly. The strap assembly comprises a
rear, upper and lower arms, and at least one crown arm. The upper and lower arms define
arcuate regions shaped to at least partially encircle a user’s cars. A soft edging is attached to
at least a portion of a periphery of the strap assembly.

(60281 In somc configurations, the strap assembly comprises a semi-rigid strap

and the soft edging is butt-joined to the semi-rigid strap without overlapping the semi-rigid
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strap. In some configurations, the semi-rigid strap comprises a first thickness and the soft
edging comprising a second thickness with the first thickness and the second thickness being
substantially the same. In some configurations, the semi-rigid strap comprising a thickness
and the soft cdging is thinner than the thickness in at least onc region. In some
configurations, the semi-rigid strap compriscs a thickness and the soft edging is thicker than
the thickness in at least one region. In some configurations, the soft edging forms a bulbous
end to the semi-rigid strap.

{329} A clip assembly is configured to secure headgear to a mask assembly.
The clip assembly comprises an outer cover and an inmer catch.  The mner cateh s
configured to attach to the outer cover thereby holding onto one or more siraps from a
headgear assembly. The inner catch comprises an elongated slot and a circular opening. The
clongated slot can extend along an eclongate axis and can have a width transverse to the
elongate axis. The circular opening can have a diameter larger than the width. The elongate
axis cxtends along a direction transverse to the straps when attached to the outer cover and
the inner catch.

30381 An elbow assembly is configured to connect a mask assembly to an air
conduit. The clbow assembly comprises an clbow. The elbow comprises inner and outer
walls and defines an air flow channel therebetween. The inner wall comprises a port on a
side of the elbow. A sleeve is coupled with the eibow. The sleeve comprises a flap. When
the flap is at a first position, the flap at least partially blocks the port and allows gas from the
air conduit to pass to a user via the elbow and, when the flap is at a sccond position, the flap
at least partially blocks the air conduit thereby allowing gas to flow from the user to a
location outside of the sleeve via the port and awr flow channel. The air flow channel can
direct air away from the side of the elfbow,

(0311 In some configurations, the air flow channel comprises two air flow
channels. In some configurations, the sleeve further comprises a bump extending aronnd an
outer surface of the sleeve and a recess adjacent to the bomp. In some arrangements, the
bump and the recess are adapted to receive a swiveling component incorporating a ridge to
engage with the bump.

BRIEF DESCRIPTION OF THE DRAWINGS
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[8632] These and other features, aspects and advantages of embodiments of the
present invention will be described with reference to the following drawings.

[0033] Figure 1 is front view of a user wearing an interface that is arranged and
configured in accordance with certain features, aspects and advantages of the present
mvention,

[68034] Figure 2 is a side view of a user wearing the interface of Figure 1.

6035} Figure 3 is a perspective view of a mask seal and mask seal clip of the
miterface of Figure 1.

{836] Figure 4 is a side view of the mask seal and mask scal clip of Figure 3.

(6037} Figure S is a rear perspective view of the mask seal clip of Figure 3.

»2

(60381 Figure 6 is a rear ¢levation view of the mask seal clip of Figure 3.

[B439] Figure 7 is a side elevation view of the mask seal chip of Figure 3.

L

16048] Figure & is a top plan view of the mask scal clip of Figure 3.

16041} Figure 9 15 a front elevation view of the mask secal and mask seal chip of
Figure 3.

[842] Figure 10 is a rear clevation view of the mask seal and mask secal clip of
Figare 3.

(60431 Figure 11 is a side clevation view of the mask scal and mask seal clip of
Figure 3.

[6044] Figure 12 is an enlarged section view of a portion of the mask seal and
mask scal clip of Figure 3.

[B845] Figoare 13 1s a front perspective view of the mask seal, mask seal clip and
mask base of the mterface of Figure 1.

(6046 Figure 14 is a section view of the mask scal, mask secal clip and mask base
of Figore 13,

[6047] Figure 15 18 a side clevation view of the mask seal, mask seal clip and
mask basc of Figure 13.

{3481 Figore 16 15 a top plan view of the mask seal, mask seal clip and mask
base of Figure 13.

80491 Figure 17 is a perspective view of the connection port assembly of Figure
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[8050] Figure I8 is a side clevation view of the connection port assembly of
Figure 17,

(0051} Figure 19 is a rear clevation view of the connection port assembly of
Figure 17.

(603521 Figure 20 1s a sectioned side elevation view of the connection port

assembly of Figure 17,

LHIRXY Figure 21 1s a sectioned perspective view of the connection port assembly
of Figure 17
LIRS Y Figure 22 is a perspective view of the clip assembly of Figure 1.

[BOS5] Figure 23 1s a sectioned view of the clip assembly of Figure 22,

180561 Figure 24 is a sectioned view similar to the sectioned view of Figure 12
showing a mask seal configured to roll under a portion of a mask seal clip 112,

(6087 Figure 25 is a sectioned view similar to the sectioned view of Figure 14,
wherein the mask seal clip has a reduced dimension.

{38581 Figure 26 is a sectioned view similar to the sectioned view of Figure 14,
wherein the mask scal clip is omitted.

160591 Figure 27 is a further scectioned view similar to the sectioned view of
Figure 14, wherein the mask seal clip is omitted.

[3068] Figure 28 is a graphical depiction illustrating a relationship between load
{or force} on a user’s body as a function of mask extension.

061} Figure 29 1s a perspective view a backbone compatible with the headgear

assembly of Figures 1 and 2.

(6062} Figure 30 is an enlarged view of the end region of a lower arm of Figure
29.

{363} Figure 31 is an enlarged cross-sectional view of the end region of Figure
30.

(80641 Figure 32 15 a perspective view of a mask assembly comywising a mask,

clips, and straps.
[6065] Figure 33 1s a side view of one of the two clips of Figure 32.
(3066 Figure 34 is an exploded view of the chip of Figure 33.

(38671 Figure 35 is a top view of the inner catch of the clip of Figore 33,

8-
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6068} Figure 36 is a front view of a mask base having two mounting posts, and
one mmer catch of a clip mounied to the left mounting post.

[8069] Figure 37 is a front view of another configuration of a mask base having
two mounting posts, and another configuration of a chip mounted to the mask base’s left
mounting post.

(6078 Figures 38-47 are additional configurations of clips and associated masks
and mounting posts.

(60711 Figure 48 is a side view of another configuration of a swivel assembly.

(88721 Figure 49 is an exploded view of the swivel assembly of Figure 48,

[6073] Figure 50 1s a cross-sectional view taken along line 50-50 of Figure 48,

(66741 Figure 51 is a cross-sectional view taken along line 51-51 of Figure 4&.

[3875] Figure 52 is a side view of the backbone of Figure 29 attached to a user’s
head.

[6876] Figure 53 is a rear perspective view of the backbone of Figure 29 attached
to a user’s head.

168771 Figure 54 is a perspective view of a flexible headgear with a pancl for use
with a mask assembly in the ficld of respiratory therapy.

{8078} Figure 55 is a view of an eolarged end enlarged region of arms of Figure
54 with an embedded hook-fabric tab attached thereto.

[6679] Figured 56 is a perspective view of the end region of Figure 55.

{8088 Figure 57A is a rear view of a headgear without a pancl attached to a
testing model before a force is applied to lower arms of the headgear.

(6081} Figure 57B 1s a rear view of the headgear of Figure 57A illustrating the
displacement of a back strap portion of the headgear when a force is applied to the lower
arms of the headgear,

[BOR2] Figures 38A-58D are alternate configorations of panels compatible for use
with the headgear of Figure 54.

0831 Figore 39 is an assembly incorporating headgear with a winged buckle
connection,

(6084 Figure 60 13 a portion of the headgear having the winged buckie

connection.,
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[BO8S] Figure 61 is a top view of a winged buckle used in the winged buckie
connection of Figure 59,

[8086] Figure 62 is a side view of the winged buckle used in the winged buckle
connection of Figure 59,

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

16087] With reference initially to Figures 1 oand 2, an interface 100 is shown in
position on a user U, The interface 100 comprises an interface that can be used in the field of
respiratory therapy. The interface 100 has particular utility with forms of positive pressure
respiratory therapy. For example, the mterface 100 can be used for administering continuous
positive airway pressure (“CPAP”) treatments. In addition, the interface 100 can be used
with variable positive airway pressure ("VPAP”) treatments and bi-level positive airway
pressure (“BiPAPY) treatments. The interface can be used with any suitable CPAP system.

[GO8E The interface 100 can comprise any suitable mask configuration. For
example, certain featores, aspects and advantages of the present invention can find utility
with nasal masks, full face masks, oronasal masks or any other positive pressure mask., The
illustrated mask 1s a full face mask. The illustrated miterface 100 gencrally comprises a mask
assembly 102, a connection port assembly 104 and a headgear assembly 106.

[60R9] With reference to Figure 13, the mask assembly 102 generally comprises a
mask scal 110, which can include a mask scal chip 112, and a mask base 114, As will be
described, the mask seal clip 112 preferably connects the mask secal 110 to the mask base
114, While the illustrated mask scal 110 and mask seal clip 112 are formed separately and
secared together, in some configurations, the mask scal 110 and the mask seal clip 112 can
be integrated into a single component. In some configurations, the mask seal 110 is
overmolded onto the mask seal clip 112,

[B094] With reference to Figure 3, the mask seal chip 112 is relatively more rigid,
stiffer or more inflexible than the mask seal 110, In some configurations, the mask seal clip
112 is tormed of a polycarbonate material. In some configurations, at least a portion of the
mask seal clip 112 is formed of a polycarbonate or other rigid or semi-rigid material. In
some configurations, the mask seal clip 112 is formed at least partially of silicone or another
suitable material.  In such configurations, at least the silicone portion of the mask scal clip

112 may be formed to be relatively thicker compared to the more flexible portions of the

-10-
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mask scal 110. The mask seal clip 112 provides structural support to the mask seal 110 in
the illustrated configuration.

(6091} As shown in Figure 14, the mask seal clip 112 can define a large portion
of the mask assembly 102, As shown, the Hllustrated mask base 114 overlies a significant
portion of the mask seal chip 112, With reference to Figares 25-27, the mask assembly 102
can be configured with differing constroctions, as desired. For example, with reference to
Figure 25, the mask seal clip 112 extends a limited amount from the interface with the mask
scal 110. In the configuration iilustrated in Figure 25, the mask base 114 overlics at least a
portion of the mask seal clip 112 while the mask seal clip 112 defines a very himited rim-
shaped configuration about a portion of the mask seal 110, With reference to Figure 26, the
mask secal clip is omitted in its entirety and the mask seal 116 is overmolded directly onto the
mask base 114. In some configurations, however, the mask seal 110 and the mask base 114
can be configured such that the two components can be separated. For example, as shown in
Figure 27, the mask scal 110 can comprise a peripheral flange 111 while the mask base 114
can comprise a peripheral channel 115 that receives the peripheral flange 111 such that the
mask seal 110 can be removably secured to the mask base 114, In some configurations,
other suitable manners can be used fo secure the mask seal 110 to the mask base 114,
Morcover, while the illustrated configuration of Figure 27 shows an embodiment without a
mask seal clip 112, the mask seal clip 112 and the mask base 114 have been combined into
the mask base 114,

(60921 With reference to Figure 5, the ilhustrated mask scal clip 112 comprises a
substantially cup-shaped configuration. A proximal end 120 defines an open end of the
ithastrated mask seal clip 112 while a distal end 122 defines a generally closed end of the
tustrated mask seal clip 112, In the illustrated configoration, the proximal end 120 is
generally circumscribed by a lip 124, The lip 124 is generally pentagonal when viewed from
the back {see Figure 5). As shown in Figure 7, a wall 126 generally sweeps forward in an
arcuate manner. The arcuate shape to the wall 126 provides a three dimensional
configuration to the Ulustrated mask seal chip 112,

(66931 With continued reference to Figwre 7. an upper portion 130 of the
ithustrated mask seal clip 112 is generally arcunate in configuration. In addition, the generally

arcuate configuration of the illustrated mask seal clip 112 is configured to accomunodate

-1~
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larger noses while not extending upward over the nose to as great an extend as the mask seal
110, as shown in Figures | and 2.

(3094} With initial reference to Figure 3, the upper portion 130 of the illustrated
mask seal clip 112 preferably comprises two arcuate dimensions. First, an arc length 132 can
be defined along an upper extremity of the upper portion 130 of the tllustrated mask seal clip
112, The arc length 132 can be defined between inflection points 134 found along a
perimeter of the iHlustrated mask seal clip 112,

30951 As shown in Figure 7, the upper portion 130 of the lustrated mask seal
clip 112 also comprises a side profile radius 136, As shown, the upper portion 130 can have
a slightly increasing side profile radius 136 such that the radius increases slightly as a
distance from the upper end increases. In some configurations, the upper portion 130 can
comprise a substantially constant side profile radius 136 or a decreasing side profile radius.
Advantageously, the slightly increasing side profile radius 136 provides an increased vohume
in the mask 100 proximate the user’s nose.

(6096} With reference to Figore 3 and Figure 6, the mask seal clip 112 preferably
comprises at least two recesses 140, In the illustrated configuration, the mask seal clip 112
comprises two recesses 140 that are disposed on two lateral sides of a generally vertical
center plane CP (see Figwre 6}, The gencrally vertical center plane CP preferably
corresponds to a mid-sagittal plane of the user and splits the llustrated mask seal clip 112
into substantially mirror image halves, The two recesses 140 define two generally enclosed
pockets in the illustrated mask seal clip 112, The tllustrated recesses 140 comprise further
recesses 142 that are used to provide adequate clearance for reasons that will be discussed
below while Lirmiting an amount of encroachment mto a nasal region of a chamber defined by
the mask assembly 102,

(3971 The tllustrated mask seal also comprises a generally central passage 144
that 1s defined by a wall 146, In the dlustrated configuration, the wall 146 generally encloses
the passage 144, Preferably, the wall 146 15 generally cylindrical in configuration and
extends through the wall 126. Other configurations are possible.

[6G98] With reference to Figure 14, the mask scal 110 comprises a flexible
portion that extends away from the proximal end 120 of the mask secal clip 112, In the

ithustrated configuration, the mask seal 110 is overmolded onto the mask secal clip 112 such
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that the mask secal 110 and the mask seal clip 112 combine to form an integrated and
preferably non-separable assembly. In some configurations, attempts to scparate the mask
seal 110 and the mask seal chip 112 result in the destroction of the interface between the
components and/or destruction of one or both of the mask seal 110 and the mask scal clip
112, As described above, other assemblics also can be used to connect the mask seal clip
112 to the mask seal 110. The ilfustrated configuration, however, advantageously results in a
construction that is casy to clean and maintain.

{3699] With reference to Figure 4, the mask scal clip 112 preferably is arranged
such that it is generally fhush with an inner rim 150 of the mask seal 110, In the lustrated
configuration, the mask seal 110 comprises a relatively small radins portion 152 that joins an
upper portion 154, The upper portion 154 of the mask seal 110 is configured to extend over
a nasal region of the user. In some configurations, the upper portion 154 is configured to
extend over a nasal bridge region of the user Ul

[0106] The upper portion 154 is connected with a lower portion 156 of the seal
member 110, The lower portion 156 extends laterally cutward from the mask seal clip 112
as shown in Figure 9. In addition, the lower portion 156 wraps rearward and inward, as
shown in Figures 4 and 10 respectively. Together, on a proximal side of the full face mask
assembly 102, the upper portion 154 and the lower portion 156 combine to define a face
contacting flange 160, which is shown in Figure 10, The face contacting flange 160 is
configured to underlic a lower lip of the user, exiend along the outside of the mouth, exiend
upward along the checkbones and extend across the bridge of the nose of the user, Thus, the
ithustrated face contacting flange 160 defines a generally tear-drop shaped opening 162,
When the mask assembly 102 15 seated on the face of the user, the flange 160 will lie flat
over the bridge of the nose, the cheekbones, the outside of the mouth and below the lower lip
of the user. With a supply of positive pressure air, the mask scal 110 will balloon and seal
against the face of the user to reduce or climinate the likehihood of leakage between the
flange 160 and the face of the user.

(0101} As shown by the dashed lines in Figure 11, the upper portion 154 of the
mask secal 110 is designed to roll over onto an outer surface 170 of the mask assembly 102.
In the iHustrated configuration, the outer surface of the mask seal 110 smoothly rolls into

abutment with the outer surface of the mask seal clip 112 such that the outer surface of the
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mask scal clip 112 forms a support surface. In some configurations, the outer surface 170
onto which the upper portion 154 rolls comprises at least a portion of the ounter surface of the
mask seal clip 112, o some configurations, the outer surface 170 onto which the upper
portion 154 rolls comprises almost exclusively the outer surface of the mask seal clip 112, In
some configurations, the upper portion 154 rolls onto another portion of the mask seal 110,
In some configurations, the upper portion 154 rolls onto the mask seal base 114,

(61021 With reference to Figure 12, to assist with the rolling of the upper portion
154, the upper portion 154 can have a varying thickness or a varying stiffness. In the
configuration shown in Figure 12, the uwpper portion 154 comprises a thick/thin/thick
configuration. Tn other words, to mmduce the upper portion 154 to roll in a region between the
face contacting flange 160 and the small radius 152 proximate the mask scal clip 112, a
reduced stiffness region 172 can be incorporated. In the dlustrated configuration, the
reduced stiffness region 172 is incorporated into the mask seal 110, The reduced stitfness
region 172 reduces or eliminates the likelihood of the mask seal 110 buckiing or adversely
deforming in a region other than the desired region for rolling.

(8183} While the illustrated configuration uses a region of reduced thickness,
other means for providing the reduced stiffness region 172 also can be used to induce rolling
of the seal member 110, For example, the material of the scal member 11 can be configured
to have a reduced stiffness throngh material selection or material properties. In addition, a
compostie of materials can be used to provide a region of reduced stiffness or rigidity.
Morcover, a combination of any suitable technigues can be used.  Nevertheless, the
ithustrated region 172, which is configured with reduced thickness, provides a simple manner
of achieving the region of reduced stiffness 172, In addition, by adjusting the stiffness of the
redoced stiffness region 172, the force required to induce rolling of the region 172 can be

controlled, which controls the force applied against the nose of the user. For example, by

varying the stiffness, movement can become mcreasingly or decreasingly resisted over the
range of movement,

[8184] When the upper portion 154 comprises the region of reduced stiffness 172,
the upper portion 154 of the mask seal 110 tends to balloon cutward under internal pressures,
such as those encountered during positive pressure therapy regimens, which ballooning is

believed to be caused by the region of reduced stittness 172 that defines a large area of
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silicone without significant structure. With reference to Figure 4 and Figure 12, to reduce
the prevalence of ballooning in the upper portion 154 and to provide enhanced structure in
the upper portion 154, a reinforcing coruponent or components, such as a band 174, can be
positioned along at least a portion of the upper portion 154, The band 174 can be a
component formed of a material that is more rigid than, or that features increased stiffness
relative to, the silicone or other maternial forming the mask seal 110, For example, a region
of significantly increased thickness relative to the region of reduced stiffness 172, where the
region is formed of the same material forming the mask scal 110, can be used to increase the
stitfness of the reinforcing component or components,

[3185] In some counfigurations, the band 174 can be a scparately formed
component that is at least partially ¢cncased by the material of the mask seal 110, In the
ithustrated configuration, the band 174 can be a comolded plastic component or the mask seal
110 can be overmolded onto the band 174, In some configurations, the band 174 can be
defined by a portion of the upper portion 154 that has enhanced stiffness relative to
surrounding regions. For example, but without limitation, the band 174 can be defined by a
portion of increased thickness, a portion of differing materials or material properties that
result in increased stiffhess or the hike,

(6106} With reference to Figure 9, the band 174 extends along at least a portion
of the upper portion 154 of the mask scal 110, The upper portion 154 of the mask comprises
an apex 180 when viewed from the front. The apex 180 can be defined as a tip, a top and an
angular surmnmit of the mask scal 110, which apex 180 is positioned in proximity to the nose
of the user when in use. A first wall 182 and a seccond wall 184 converge at the apex 180 in
the illustrated configuration.

{61871 In some configurations, at least a portion of the first wall 182 and at least a
portion of the second wall 184 are reinforced by one or more components or structures, such
as the band 174, In the dlustrated configuration, the reinforcing component or components,
such as the band 174 for example, reinforces at least a portion of the first wall 182 and at
lcast a portion of the sccond wall 184, In some configurations, the reinforcing component or
components, such as the band 174 for example, reinforces at least a portion of the first wall

182, at least a portion of the second wall 184 and the apex 180.
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[0108] With continued reference to Figure 9, the iliustrated band 174 has a first
end 186 and a second end 188 that 1s opposite to the first end 186, In some configurations,
the band 174 can be formed scparate of the mask scal clip 112 and attached to the mask scal
clip 112 by one or more flexible components. i some configurations, the band 174 can be
connected by a mechanical hinge structure to the mask seal clip 112, In the illustrated
configuration, the first end 186 and the second end 188 are positioned on the same side of the
hinge axis H as the apex 180. Preferably, the first end 186 and the sccond end 188 arc
spaced away from the hinge axis H toward the apex 180,

(6109} As shown n Figure 12, the bend 152 and the stiffer region (e.g., region of
thicker cross section) adjacent to the region of reduced stiffness 172 help to initiate rolling of
the region of reduced stiffness 172. In other words, a controlled buckling of the region of
reduced stiffness 172 ocours with the assistance of the adjacent stiffer portions. In addition,
positioning an edge of the relatively more rigid mask seal clip 112 adjacent to the bend 152
further helps to induce rolling in the reduced stiffness region 172, In some configurations,
the region of reduced stiffness 172 1s bounded by a first boundary and a second boundary,
wherein the first boundary and the second boundary have an increased stiffness relative to
the region of reduced stiffness.  In the ilustrated configuration, for example, the first
boundary is defined by or alongside the band 174 while the second boundary is defined by or
alongside the bend 152, In somwe configurations, the second boundary can be defined by or
alongside an edge of the more nigid mask seal clip 112, In some configurations, the second
boundary can be defined along a portion of the mask seal 110 positioned between the mask
scal clip 112 and the region of reduced stiffness 172,

(6118} As the upper portion 154 of the mask seal 110 is displaced about the hinge
axis H, the roll increases in size. In other words, as the first boundary initially moves toward
the sccond boundary, a roll is formed in the mask seal 110, As the first boundary continucs
to move toward the second boundary, the roll continues to increase in size. Thus, in the
tustrated configaration of Figure 11, the roll defined in the upper portion 154 starts at
nothing and progressively increases during displacement of the upper portion 154 as shown
in dashed lines. Preferably, the rolling between the first boundary and the second boundary
creates a single bend or inflection between the first boundary and the second boundary. The

single bend results in legs approaching the bend location that imcrease m size as the fivst
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boundary moves toward the second boundary., In other words, the rolling created by
movement of the first boundary toward the second boundary preferably does not result in a
fan-folding appearance such as a pleated configuration,

(6111 With reference again to Figure 3, the mask seal 110 can have a geometry
that helps facilitate coutinued rolling of the region of reduced stiffness 172 following the
mitiation of the rolling. Arc lengths can be defined in general from a fivst intersection of the
hinge axis H with the mask secal 110, up and over the upper portion 154 of the mask seal 110,
and back down to a second intersection of the hinge axis H with the mask seal 110

(6112} As shown in Figure 3, the illustrated mask seal 110 comprises at least a
first arc length A (shown in dashed line), a second arc length B (shown in dash-dot chain
ling} and a third arc length C (shown along a base of the band 174}, The first arc length A
preferably is longer than the arc length of the mask seal ¢lip 112 directly adjacent to the first
mask arc length A, The second arc length B is positioned between the fivst are length A and
the third arc length € and the sccond arc length B preferably is shorter than the third arc
length C and longer than the first arc length A, In some embodiments, the arc lengths
steadily increase from the bend 152, or another region close to the outer surface 170,
proximal toward the band 174. In other words, as an angle o (sce Figure 4) increases from
the first arc length A, the arc length generally increases. In some configurations, the arc
lengths can be substantially constant from front to rear (i.e., as the angle ¢ increases);
however, by increasing the arc lengths away from the portion that initiates the roli, further
movement of the apex 180 in a distal direction results in continued rolling of the mask seal
110 over itseif and over the outer surface 170, as shown in Figure 11.

(6113} With reference agan to Figure 4, the upper portion 154 of the illustrated
mask scal 110 also comprises a variable radius when viewed from the side profile. As
shown, RI»RZ>R3. Thus, in the illustrated mask seal 110, the radius decreases from
proximal to distal as the angle mcereases. In some configurations, the radins need not
decrease in this manuer; however, the decreasing radins is believed to aid in rolling of the
mask scal 110,

(6114} Moreover, a radius r1 of the mask seal clip 112 from the hinge point H
preferably is smaller than the radius R3 of the mask seal 110, Given the pliant nature of the

mask seal 110, however, it 18 possibie for the radius vl and the radius R3 to be substantially
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the same while still providing for the mask seal 110 to roll over the mask scal clip 112, In
the tHustrated configuration, however, the difference between the radius rl and the radins R3
results in an offset. The offset provides an ability to slightly mcrease the side profile radins
136, as described above, without significantly impacting the ability of the mask seal 110 to
roll over the mask seal clip 112, If the offsct were not provided, the ability to increase the
side profile radius 136 would be very limited.

(6115} As discussed above, the flange 160 encircles the generally tear-drop
shaped opening 162, As is known, hoop stress can be defined as circumferential stress in a
cvlindrically shaped part as a result of internal pressure. Thus, hoop stress increases as a ring
attemipts to expand. It is believed that hoop stress resulting from seating a respiratory mask
can be a source of some discomfort to the user, especially in the region of the bridge of the
nose. The lower portion 156 of the iHustrated mask assembly 102 generally is secured in
position while the nasal or upper portion 154 moves relative to the nose of the user. Because
of the rolling action described above, the tilustrated full face mask assembly 102 acts to roll
away from the nose, which decreases the incidence of increasing hoop stress, cspecially
around the bridge of nose. Thus, the rolling mask configuration provides a means for
maintaining or reducing hoop stress during seating of the mask.

[8116] As discussed above and as shown in Figure 11, the upper portion 154 of
the ihustrated mask seal 110 rolls over the outer surface 170 in the ilhustrated configuration.
The rolling over an external mask surface makes use of the positive pressure present within
the full face mask assembly because the incrcased air pressure enhances the ability of the
mask scal to roll on #tself (i.c., the air pressure decreases a surface tension between the two
surfaces of the mask seal that shide relative to each other during rolling) and the slight
ballooning effect helps to reduce the likelihood of buckling, creasing or undesired folding of
the mask seal 110, Furthermore, in some configurations, the external roll over can provide a
visnal cue of the degree or angle of displacement of the upper portion 154 of the mask seal
110 relative to the lower portion 156 of the mask seal 110,

i0117] In order to provide an enhanced indication to the user of the cxient to
which the upper portion 154 of the mask has rolled, it is possible to employ a visual
indicator, For example, in some configurations, a scale can be imprinted, embossed or

otherwise arranged on or near the reduced stiffvess region 172, In sorse configurations, a
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scale can be positioned along a portion of the mask 100 over which the reduced stiffness
region 172 will roll. For increased fidelity, the scale preferably is positioned in a central
location such that the extent to which the reduced stiffness region 172 volls can be
maximized. The scale can be a numcrical scale or a color gradient scale, for cxample but
without limitation.

(6118} In some configurations, a raichet or lock mechanism can be integrated
with the mask such that the reduced stiffness region 172 can be set at a desired roll point,
For exampie, a ratchet mechanism with a series of tecth that cngage a closure member {(e.g.,
ziptie locking ratchets) can be used. When the upper portion 154 of the mask is displaced
about the hinge pomnt, the lock mechamism enables the upper portion 154 to be retaimed in
position when the mask 100 is removed from the face of the user U, Preferably, the lock
mechanism allows that locked position to be released casily as desired such that, if the mask
is moved too far, the upper portion can be relaxed into a better fitting position. Thus, the
user can set the extent to which the upper portion 154 rolls once and cach subsequent use
would result in the same level of roll.

(51191 By rolling, the upper portion 154 {i.c., the portion of the seal member that
contacts the bridge of the nosc) moves as increasing pressure is applied by the flange 160 of
the mask against the face of the user. As a result of the movement, the force exerted by the
upper portion 154 upon the bridge of the nose is substantially constant over a wide range of
pressures exerted by the lower portion 156 against the vest of the face of the user. Similarly,
the force required to cause the upper portion 154 to move is substantially constant, As
shown in Figure 28, the illustrated configuration results in a full 25 mm change in position of
the upper portion with an increase of less than about 0.5 N of force associated with that range
of movement. Becaunse the force applied to the nose 1s generally constant over a range of
angles and associated upper portion displacement, the force applied to the bridge of the nose
does not vary significantly at various headgear tension levels. Again, such a result is shown
in Figure 28, wherein the total change in force over the range of 5 mm to 25 mm of
movement at the apex 180 results in a force change of about 0.2 N, In addition, because the
force applied to the nose is generally constant over a range of angles, the mask can be
adjusted to mmprove fitting to a variety of facial geometries while limiting the pressure

exerted against the sensitive bridge of the nose region.
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(6126} When compared to constructions featuring pleated geometries, the usc of a
rolling configuration provides marked improvement.  First, external rolling rather than
pleating reduced or climinates the likelihood of the material of the mask seal encroaching
into the chamber designed to contain the nose of the user. Thus, external rolling reduces the
likelihood of contact with the nose of the user inside the chamber during movement of the
upper portion 154 relative to the lower portion 156, Second, external rolling instead of
pleating provides a clean appearance and decreases the number of external cavities, which is
believe to improve the user’s perception of the full face mask assembly when compared to
pleated assemblies.

6121} With reference to Figure 24, while the illustrated mask scal 110 rolls over
the outer surface 170, the mask seal can be configured to roll inside the mask assembly. In
other words, an internal roll over can be used in some configurations, The internal roll over
18 less desirable relative to the external roll over because the positive pressure tends to hinder
rolling and because the rolling action tends to encroach into the chamber that receives the
nose. Un the other hand, the internal roll over provides a cleaner appearance relative to the
external roll over because any ballooning of the seal member is contained within the mask
seal clip.

[0122] With reference now to Figures 1 and 2, the mask assembly 102 inchudes
the mask base 114, which is more rigid than the mask seal 110, The mask base 114 can be
formed of any suitabie material. In some configurations, the mask basc 114 15 formed of a
polycarbonate material such that it is capable of flexing for connection with the mask seal
110 and/or the mask seal clip 112,

(6123} With reference now to Figore 14, the mask assembly 102 1s shown with
the mask basc 114 sccured to the mask seal 110, More particularly, i the illustrated
configuration, the mask base 114 is secured to the mask scal chip 112 that is attached to the
mask scal 110 n any suitable manner, In some configurations, the mask base 114 and the
mask scal 110 or mask scal clip 112 arc removably connected. In some configurations, the
mask basc 114 snaps together with one or both of the mask seal 110 and the mask scal clip
112, Preferably, the mask seal 110 and the mask seal clip 112 can be removed from the mask

base 114 and a snap connection secures the mask seal clip 112 to the mask base 114,
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[0124] With reference to Figure 14 and 15, the illustrated mask base 114 overlies
at least a portion of the mask seal chp 112, In some configurations, the mask base 114
almost entirely covers the mask seal clip 112, In some configurations, the mask basc 114
extends over more than half of the mask scal clip 112, When the mask base 114 overlics a
substantial portion of the mask seal clip 112 or the mask seal 11{, a double laver effect is
created {e.g., the mask seal clip 112 and the mask base 114). The double laver etfect
provides increased insulation when a significant portion of the mask base 114 overlaps a
significant portion of the mask seal clip 112 or the mask seal 110, The increased insulation
provides a3 warmer inmer portion {e.g., mask seal 110 and/or mask seal clip 112), which
resulis in less rain out of hwrnidity during use. Preferably, at least a portion of the mask seal
clip 112 is cxposed from under the mask base 114 such that the mask base 114 can be more
casily separated from the mask seal clip 112, As shown in Figure 15, to aid in the separation
of the mask base 114 from the underlving mask seal 110 and/or mask seal clip 112, the
ithustrated mask base 114 comprises a peripheral surface 200 on the proximal end. The mask
base 114 is concave on the inside to accommodate the underlying components, In other
words, the mask base 114 is bowl shaped in a distal direction relative to the proximal
peripheral surface 200,

(6125} The peripheral surface 200 comprises one or more recessed portions 202,
Preferably, the recessed portions 202 comprise at least two recessed portions 202 that are
positioned on opposite sides of the mask base 114 from each other. The recessed portions
202 are configured to receive a thumb and a finger such that the mask base 114 can be more
castly removed from the front of the underiving mask seal clip 112, While the recessed
portions 202 can define means for grasping the assembly underlying the mask base 114 for
removal of the mask base, other configurations can be used, such as outwardly extending
tabs, protruding portions and the like, for example but without limitation. In addition, while
the tllustrated recessed portions 202 are disposed on opposing lateral sides of the mask base
114, the recessed portions 202 can be positioned on the top and bottom or on other regions as
desired.

[0126] As shown in Figure 13, the mask base 114 preferably comprises an
opening 210 that is defined by a wall 212. With reference to Figure 14 (which is a section

through the mask seal 110, the mask seal ¢lip 112, and the mask base 114}, the wall 212 that
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defines the opening 210 through the mask base 114 preferably fits within the wall 146 that
defines the passage 144 through the mask scal clip 112, As shown in Figure 14, the wall 212
can be axially coextensive with the wall 146, In addition, the diraensions and shapes of the
walls 146, 212 can be such that the walls interact with each other to reduce relative slippage
between the walls 146, 212 and to reduce the likelihood of the mask seal base 114
inadvertently separating from the mask scal clip 112, In some configurations, the walls 146,
212 fit together and reduce the hikelibood of leakage through the interface between the walls,
Preferably, a taper lock sceures the walls 146, 212 together,

(81271 With reference still to Figure 14, the wall 212 comprises a contoured inner
surface 214, The contoured surface 214 can be radinsed to receive a ball end 220 of a
swiveling elbow 222, such as that shown in Figure 17. As better shown in Figure 18, the ball
end 220 has a contoured surface 224 that can be snap fit into the contoured surface 214
formed tn the mask base 114, The comection between the two contoured surfaces 214, 22
allows the surfaces to shide relatively freely with cach other such that the position of the
swiveling elbow 222 can be casily changed. In some configurations, the elbow 222 could be
configured for rotation or swiveling without having a ball-joint configuration,

(8128} With reference again to Figure 13, the mask base 114 also comprises at
least two pockets 230, The illustrated mask base 114 comprises two pockets 230, The
pockets 230 recede into the mask base 114 and protrude rearward from the mask base 114,
The pockets 230 are recetved within the recesses 140 of the mask seal chip 112, Overlying
the further recesses 142 formed in the mask scal clip 112 arc openings 232 that are defined
by a swrrounding wall 234,

(6129} The llustrated pockets 230 are formed such that one pocket 230 1s formed
on c¢ach lateral side of the mask base 114, The pockets 230 can be positioned to be
syminetrical relative to the central plane CP, which plane substantially bisects the mask base
114, In some configurations, as shown in Figure 15, the pockets 230 have an enlarged
vertical dimension 240 relative to a transverse dimmension 242, Similarly, as shown in Figure
15, the openings 232 have an enlarged vertical dimension 244 relative to a transverse
dimension 246,

(61341 In the idlustrated mask base 114, the laterally nward portion of cach

pocket 230 comprises a support wall 250, The support wall 250 is positioned toward the
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center plane CP relative to normal to a base surface 248 of the pocket 230, Each of the
pockets 230 is configured to receive a clip 252 (see Figure 22). Once the clip 252 is installed
within the pocket 230, the support wall 250 helps to limit rotation of the clip 252 relative to
the pocket 230. Moreover, the large vertical dimension helps users to locate the pocket 230
with the clip 252 during installation.

(6131} With reference to Figure 22, the clip 252 can have a two part construction;
an outer cover 254 and an inner catch 256, Straps 260 can be secured to cach clip 252 in any
suitable manner.  One suitable configuration is illustrated in Figure 2. In some
configurations, the straps 260 can be sandwiched between the outer cover 254 and the inner
catch 256. In some configurations, loops or openings or holes could be provided on the clips
252 through which the straps 260 are threaded. Preferably, one clip 252 can be connected to
both an upper strap and a lower strap of the headgear assembly 166, Such a configuration
facilitates casy connection of the headgear assembly 106 to the full face mask assembly 102
and casy disconnection of the headgear asserably 106 from the full face mask assembly 102,

(61321 As shown in Figure 23, the clip 252 comprises a sloping surface 262, The
sioping surface 262 can be positioned on the outer cover 254, The sloping surface 262
cooperates with the support wall 250 to help orient the chip 252 relative to the pocket 203 of
the mask base 114,

{1331 The clip 232 includes an interlock feature 264, The interlock feature 264
is configured for insertion into the opening 232 defined in the pocket 230 of the mask base
114, The interlock feature 264 can engage in a snap-fit manner with a tab 236 defined along
the wall 234 that defines the opening 232 in the mask base 114, as shown in Figure 13.
Other manners of interlocking the clip 252 with the pocket 230 also can be used.

(61341 Referring to Figure 23, the mnteriock feature 264 of the illustrated clip 252
comprises a U-shaped component 268 that terimuinates in a release lever 266, The U-shaped
end 268 protrades a sufficient distance to allow the connection with the tab 236 but does not
protrade so far as to allow the bottom of the further recess 142 in the mask scal clip 112 to
stop proper insertion of the interlock feature 264 into the opening 232. The U-shaped end
268 wnitially makes contact with a wall of the opening 232 during connection of the clip 252
to the mask base 114, In the idlustrated configuration, the U-shaped end 268 contacts the

wall 234 of the opening 232 during inscrtion and the wall 234 guides the clip 252 mnto
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position within the pocket 230, The opening 232, or one or more surfaces that define the
opening 232, generally align the clip 252 relative to the mask base 114 during connection of
the clip 252 to the mask base 114,

(6135} The end of the release lever 266 protrudes through an opening 270 defined
by a wall 272, Preferably, the end of the release lever 266 protrudes through the opemng 270
a sufficient distance to allow casy manipulation of the release lever 266. Moving the release
lever 266 in manner that closes the U-shape of the interlock feature 264 allows the interlock
feature 264 to be removed from engagement with the tab 236 in the wall 234 that defines the
opeming 232 i the mask base 112,

(61361 Figures 32-39 illustrate additional configurations of clip asscmblics 252
that arc configured to secure a mask assembly 102 to a user’s head. The clip 252 of Figures
32 and 33, for example has a raised edge 400 (sometimes referved to as a finger tab 400) that
enables the user to easily detach the headgear 106 from the mask assembly 102, The raised
cdges 400 arc oriented such that the user may merely pull them rearwardly to pop the clips
252 off the mask base 114, Removing one or more clips 252 from the mask base 114 allows
the mask assembly 102 to be easily removed from the user’s head. The raised edge 400
provides a grasping point during attachment and removal of the headgear 106 with respect to
the mask assembly 102, For example, the user’s thumb and index finger may be placed on
opposite sides of the raised edge 400 during removal of the clip 252 from the mask assembly
102, In addition, the user may grip the clip 252 and maintain the grip throughout the mask
fitting process. This climinates the need to grasp blindly for straps 260 during assembly. It
also allows the user to attach the clip 252, remove it, and re-attach it while maintaining a grip
on the raised edge 4040,

(8137} Figure 34 shows an exploded view of the clip 252 of Figures 32 and 33,
The clip 252 includes an outer cover 254 and an inner catch 256. The inner catch 256
inclndes one or more slots 402 to receive the distal end of the headgear straps 26{0. The imner
catch 256 can also include several pressure bumps, such as those shown in connection with
the configuration of Figures 38 and 39. The pressure bumps provide additional pressure
against the outer cover 254 and inner catch 256, so that they are secured to one another. In

one configuration, the headgear straps 26{ are removable from the assembled chip 252.
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[0138] The inner catch 256 includes an elongated slot 404, as shown in Figure 38,
The slot 404 mchudes a circular opening 406 having a diameter larger than the width of the
siot 404, The slot 404 and circular opening 406 can include chamfered recesses to help align
the clip 252 to the mask assembly 102. The circular opening 406 facilitates attachment and
removal of the chp 252 to the mask assembly 102, as will be discussed in greater detail
below. Two chamnels 408 extend parallel to the sides of the slot 404, thereby defining slot
walls 410 {sometimes referred to as clip levers) on cither side of the slot 404, The channcls
408 are sized to permit adeguate flexing of the slot walls 410 during attachment and removal
of the clip 252 from the mask assembly 102, In addition, the slot walls 410 extend along the
longest dimension of the inner caich 256, towards top and bottom, which allows longer slot
walls 410 to be employed. Longer slot walls 410 reduce the level of stress on the slot walls
when fitting the clip over the mounting post.

(61391 One configuration of a mask base 114 suitable for use with the clip 252 of
Figures 32-35 is illustrated in Figure 36. The mask base 114 includes two recesses 140
symmetrically positioned on opposite sides of the mask base 114, A mounting post 412
extends from the body of the mask base 114 within ¢ach recess 140. The mounting post 412
may be integrally formed with the mask basc 114, or scparately formed and secured to the
mask base 114. The mounting post 412 can have a mushroom-shaped configuration o
secure the chip 256 to the mask base 114 once the user snaps the clip 256 w place. The
rounded top of the bulbous mushrooms-shaped post 412 helps locate and orient the central
hole 400. As the clip 252 1s pressed onto the post 412, the slot walls 410 deflect outwardly,
away from the post 412, Once the head of the post 412 clears the edge of the slot wall 410,
the slot walls 410 snap back to their oniginal position, thereby providing tactile and
sometimes audible feedback that the clip 252 1s properly attached to the mask assembly 102,

{148 The mounting post 412 can also comprise an clongated, elliptical, elevated
portion 414 {sometimes referred to as a lug or wing) that is sized to mate with the clongated
siot 404 of the jnner catch 256, The elongated, elevated portion 414 comprises a chamfered
edge to help properly align the head gear 106 with respect to the mask assembly 102, The
portion 414 also prevents the clip 252 from rotating with respect to the mask assembly 102,

This helps assure constant tension on the headgear straps 260 while the user sleeps.



WO 2012/140514 PCT/IB2012/000858

(6141} Figure 37 illustrates a partial assembly of yet another configuration to
secure a clip 252 to a mask base 114 of a mask assembly. The clip 252 sits within a recess
140 of the mask base 114, A cyhindrical, button-head post 412 cxtends from the surface of
the mask base 114 within the recess 140. The post 412 allows shight rotation of the clip 252
when attached thereto due to its cylindrical configuration. However, as shown in Figures 38
and 39, the slot 404, channels 408 and slot walls 410 exiend along the shorter planar
direction of the inner catch 256, towards its front and back ends.

51421 The inner catch 256 also inclhudes several pressure bumps 414, As
discussed above, the pressure bumps provide additional pressure against the outer cover 254
and inner catch 256, so that they are secured to one another,

1431 Additional configurations of a clip 252 are illustrated m Figures 4(-47.
The clip 252 of Figure 40 mcludes three elongated, elliptical slots 404 and a finger tab 400,
The finger tab 400 15 used to create a lever to release the clip 252 from a mask assembly 102,
The central slot 404 is sized o receive a mounting post 412 that cxtends from the outside
surface of the mask body. Une such suitable mounting post 412 is illustrated in Figure 43.
The mwounting post 412 inchudes a ridge 414 and two slots 416, As the clip 252 is pressed
onto the mounting post 412, the outer portions of the post 412 flex towards cach other duc to
the spacing provided by the slots 416, Once the ridge 414 clears the upper surface of the clip
252, the mounting post 412 snaps back to its original position, and the ridge 414 locks the
clip 252 in place,

(61441 A similar configuration is shown in Figures 44-47. The clip 252 of Figure
45 does not include a finger tab and its central opening 404 has a rounder, more elliptical
shape than the elongated slots of Figures 40-44,

6145} All of the foregoing configurations simplify the procedure for securing the
mask assembly 102 to the user’s head. For example, the clips 252 allow the headgear 106 to
open up so that it is not a closed loop. By opening up, the headgear 106 may be swung
around the head rather than forcing the user to pull his head through it

1146} With reference to Figure 2, in addition to the straps 260, the headgear
assermbly 106 also comprises a back strap 280 and a top strap 282, Other head gear
asscmblics also can be used. The back strap 280 extends around the back of the head of the

user U at a location gencrally above a nape of the neck but generally below the occipital
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protuberance. At a location rearward of the car of the uscr, the back strap 280 forks into an
upper arm 284 and a lower arm 286. The vpper arm 284 arcs upward to a location above the
car of the user and then arcs downward to a location generally forward of the car of the user,
The lower arm 286 arcs downward to a location generally below the ear of the user and
extends slightly forward of the ear.

(6147} The straps 260 can be connected to the back strap 280 in any suitable
manner, In the illustrated configuration, the straps 260 connect to the upper arm 284 and the
lower arm 286 respectively, Preferably, the upper arm 284 and the lower arm 286 are more
rigid than the straps 260 such that the arms 284, 286 gencrally maintain shape as the
headgear assembly 106 is being dovned. In some configurations, each of the upper arm 284
and the lower arm 286 supports its own weight. In some configurations, cach of the upper
arm 284 and the lower arm 286 is structured to be tangle-free during donning. For example,
the arms 284, 286 have sufficient torsion stiffness o reduce the likelithood of twisting when
being put on.

(61481 Preferably, the straps 260 connect to at least one of the upper arm 284 and
the lower arm 286 at a location forward of the ear. Such a configuration helps the vser to
locate the straps 260 without much difficulty. In addition, becausc the straps 260 in the
ithustrated configuration arc embedded into the clips 252, the ends of the upper arms 284 and
the lower arms 286 can comprise slots 290, 292 such that the straps 260 can be threaded
through the slots 290, 292, In addition, the straps 260 can comprise an adjustment
mechanism 294, such as a Velero or buckie configuration. The adjustment mechanism 294
aliows a force between the mask seal 110 and the face of the user U to be adjusted. Any
suitable adjustment mechanism 294 can be used.

(61491 As shown in Figure 2, the top strap 282 preferably is flexible and has an
adjustable length. The top strap 282 connects to the upper arms 284 through a slot 296 and
reduces the likelihood of the upper arms 284 shding down the head of the user and
contacting the ears of the user. Preferably, the top strap 282 connects to the upper arms 284
at a location generally above the cars of the user.

(6156} Advantageously, as shown in Figures 1 and 2, the straps 260 exert a force
n the direction of the arrow F while they connect to the mask base 114 by movement in the

direction C, which direction is generally normal to the direction of the force ¥, In other
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words, the straps 360 are tensioned by pulling forward and the clips 252 are connected to the
mask base 114 by movement in a direction normal to the forward pull. Such a configuration
cases securement of the jnterface 100 on the face of the user,

(61511 In another configuration, the headgear assembly 106 includes a semi-rigid
headgear 380 (as shown in Figure 29) to secure the mask assembly 102 to the user’s head.
The serni-rigid headgear 380 1s formed as a composite structure comprising 4 semi-rigid strap
382 that is joined to a soft edging 384, For cxample, the soft edging 384 can be bonded to
the scmi-rigid strap 382 by plastic overmolding or by usc of an adhesive. As shown in Fig,
29, the soft edging 384 can be butt-joined to the semu~rigid strap 382, without the soft edging
384 overlapping the semi-rigid strap 382, to maintain the continuous profile of the semi-rigid
headgear 380, The semi-rigid strap 382 defines and mamtains the semi-rigid headgear shape
as tension is applied from the straps 260 to pull the mask assembly 102 towards the user’s
head. In other words, the semu-rigid strap 382 is sufficiently rigid along its planar axis to
prevent its upper and lower arms 284, 286 from overly deforming under tension. The semu-
rigid strap 382 can be made from a varicty of rigid or semi-rigid materials, including plastic
or metal. In some configurations, the semi-rigid strap 382 is made from PVC.

(8152} Especially in connection with a semi-rigid headgear assembly, it has been
found that the shape holding, or sclf-supporting nature, can result in an overall assembly that
is jntuitive to fit.  In particular, where the comnection and/or headgear members are self-
sapporting such that they maintain a three-dirensional form, the headgear can be fitted
the correct orientation with very little if any instruction, In a sclf-supporting arrangement,
the tendency of the straps to not tangle also reduces the time taken to fit the overall assembly.

(6153} As used herein, the term "semi-rigid” 1s used to denote that the headgear
asscmbly is sufficicntly stiff such that the headgear assembly 380 can assumc a three-
dimensional shape with dimensions approximating the head of the patient for which the
headgear s designed to fit while also being sufficiently flexible to generally conform to the
anatomy of the patient. For example, some of the other components (e.g., arms or straps) of
the headgear assembly 380 may also be partially or wholly “semi-rigid" such that the
components are capable of holding a three-dimensional form that is substantially sclf-
supporting. A "semi-rigid” headgear assembly is not intended to mean that each and every
component of the headgear assembly is necessarily semi-rigid.  For example, the

5
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substantially three-dimensional form that the self-supporting headgear assembly 380 may
assume may relate primarily to the rear and top portions of the headgear assembly 380, In
addition, the semi-tigid headgear assembly 380 may mclude semi~rigid regions that exiend
torward of the cars and above the cars when placed on the head of the patient.

HHREY The left and right upper and lower arms 284, 286 may be formed of a
sermi~rigid material, as well,  Where osed berein, the semi-rigid matenials may inchude
molded plastic or shect materials that include but arc not limited to homogencous plastic
materials and bonded non-woven fiber materials,

[B155] In some configurations, one or more of arms or straps are formed of a
substantially inclastic material. The arms or straps can be formed of a senu-rigid, scif-
supporting material such that the semi-rigid headgear assemibly 380 can assume a
substantially three-dimensional shape and generally does not tangle. In some configurations,
the matenial can comprise a lamunate structure of both conformable and semi-rigid portions,
for example but without linutation. The semu-rigid strap 382 may be of a sclf-supporting,
resiliont, substantially inelastic material, such as Santoprene, polyolefin, polypropylene,
polyethylene, foamed polyolefin, nyvlon or non-woven polymer material for example but
without Hmitation. In some configurations, the semi-rigid strap 382 is formed from the
polyethylene or polypropviene families. The material can be a low density polyethylene
such as Dowlex 2517, which s a lincar low density polyethylene that has a vyield tensile
strength of 9.65 MPa, a break icusile strength of 8.96 MPa, and a flexural modulus — 2%
sccant of 234 MPa. The semi-rigid strap 382 preferably is formed of s material such that the
semi-rigid headgear 380 is substantially shape-sustaining under its own weight regardless of
its orientation. In some configurations, the semi-rigid strap 382 does not stretch more than
approximately 6 mm under a 30 N tensile load, Tn some configurations, the semi-rigid strap
382 does not stretch more than approximately 3 num under a 30 N tensile load.

(6156} In some configurations, the semi-rigid strap 382 s formed from non
woven polyolefin (NWP), which is bonded (e.g., overmolded or laminated) with a polyolefin,
In such configurations, the overmolded polyolefin material provides the principle shape
sustaining properties. In addition, the softer NWP material is adapted to contact the skin and
provide a desired comfort level, Furthermore, the NWP material may assist in providing the

desired load bearing properties, such as the desired tensile load bearing properties.
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(61587} The semi-rigid headgear 380 is generally formed of a semi-rigid material.
Where used herein, the seroi-rigid materials may include molded plastic or sheet materials
that include but are not limited to homogencous plastic materials and bonded non-woven
fiber materials. The upper and lower arms 284, 286 also include such semi-rigid materials,
as the arms 284, 286 are formed integraily with and are portions of the semi-rigid headgear
380, Preferably, the night and left lower arms 286 are formed as an integrated component
that, in use, will extend around the back of the head and above the neck of the patient.

(61581 A soft edging 384 covers or attaches to at least a portion of the periphery
of the semi-tigid strap 382. In one configuration, the soft edging 384 does not cover the
tront or rear faces of the senmui-rigid strap 382, For example, the thicknesses of the soft
edging 384 and semi-rigid strap 382 can be the same at the location where they are joined
together.

(61559 The soft edging 384 provides a soft, comfortable interface between the
periphery of the semi-rigid strap 382 and the user’s skin, The soft edging 384 can be made
from a variety of soft materials, including but not Hinuted to a plastic, an elastomer, silicone
or thermoplastic polyvurethane (TPU) plastic. The soft edging 384 can have a Shore hardness
in the range of 10-80 Shore A,

[8160] As used herein with respect to headgear and straps, “soft” is used to
describe a hand of the material, which means the quality of the material assessed by the
reaction obtaimed from the sense touch, In addition, as used herein with respect to headgear
and straps, “conformable” is used to describe the ability of the material to conform to the
anatomical features of the patient {e.g., around a facial feature). In particular, a strap
meluding at least an clement of “soft” and/or “conformable” material also may be “semu-
rigid” and/or axially inclastic,

161} The soft edging 384 can have a uniform thickness, or in some
configurations, an uneven thickness. For example, n some configurations the soft edging
384 is the same thickness as the semi-rigid strap 382, In other configurations, the soft edging
384 is thinner than the semi-rigid strap 382, forms a bulbous end to the semi-rigid strap 382,
or 18 sitaply thicker than the seri-rigid strap 382, A variety of cross-sectional views of the
semi-rigid headgear 380 are shown in Figure 29, Each cross-sectional view (A-A” through

g 384
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F-F") shows one possible configuration of semi-rigid strap 382 and soft edgin

-30-



WO 2012/140514 PCT/IB2012/000858

thicknesses, which may be combined as desired. For example, any one particular soft edging
384 thickness and shape could apply 1o a portion or the entire semi-~rigid strap 382, or may be
combined with any other particular covering thickness and shape shown in Figure 29,

(61621 Many other thickness configurations may be provided, as welll In
addition, material thickness may be symmetrically or asymmetrically applied to the semi-
rigid strap 382, For exarmple, cross-sectional views C-C” and F-F’ are shown as asymmetric;
however, m other configurations the thickness of cither end the soft cdging 384 is
symimetrically applied to the semi-rigid strap 382.1n some configurations the semi-rigid strap
382 1s selectively thickened to provide extra rigidity and support. For example, the second of
the two configurations ilhustrated as cross-sectional view F-F’ has such a thickening. Finally,
in some configurations, venting through-holes 396 are provided throughout the semi-rigid
headgear 380 (such as on the semi-rigid strap 382, as shown in Figure 29, or on soft edging
384} to provide ventilation and sweat management.,

(8163} When laid flat, as shown in Figure 29, the semi-rigid headgear 380 defines
three (C-shaped, arcuate regions 386, 388, 390, Two car-surrounding regions 386, 388 are
defined by upper and lower arms 284, 286, and a rear region 390 is defined by lower arms
286 and the back strap portion 280, The semi-rigid headgear 380 is flexible enough to bend
to adapt to the shape of the user’s head, such that the car-surrounding regions 386, 388 at
least partially surround or encircle the user’s ears, and the rear region 390 at least partially
surrounds or encircles the back of the user’s head, above the neck,

131641 The curvature of cach arm 280, 284, 286 can be sclected to provide a
comtortable fit and to facilitate application and removal of the semi-rigid headgear 380 from
the user’s head. For example, in the illustrated configuration, the upper arms 284 have a
concave curvature and the lower arms 286 have a convex curvature with respect to the
opening in the upper car surrounding arcuate regions 386, 388, The back strap portion 280
and the lower arms 286 all have a concave curvature with respect to opening in the neck
surrounding arcuate region 390, These curvatures facilitate application and removal of the
seri-rigid headgear 380 from the wvser's head by, for example, providing openings to the
arcuate regions sized and oriented to casily fit over a user’s neck and cars.

(5165} The configuration of Figore 29 utilizes integrated crown straps comprising

first and sccond crown arms 392, 394 to secure the semi-rigid headgear 380 to the user’s
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head. Once the semi-rigid headgear 380 is positioned to partially surround the user’s head,
the first and second crown arms 392, 394 are brought into contact with one another to secure
the semi-tigid headgear380 in place. Any of a variety of mechanisms can be provided with
the first and second crown armis 392, 394 {0 cnable them to attach to one another. For
example, in some configurations, a hook-and-lfoop fabric {c.g., Velcro), or one or more snaps
or clips can be used to attach the first and second crown arms 392, 394 to one another.

[8166] The crown straps extend laterally over the top of the skull in line with the
cars. When the crown straps extend in this manner and the arcuate rogions 386, 38% are
positioned to partially encircle the user’s ears, the back strap 280 of the semu-rigid headgear
380 should locate on or below the mion. The user’s nion 1s the most prominent projection of
the occipital bone at the posterioinferior portion of the skull. In other words, the inion is the
highest point of the external occipital protuberance. The semi-rigid headgear 380 can be
positioned on the user’s head according to any of the configurations described in the attached
Appendix, which forms an integral part of the present disclosure and is bodily incorporated,
herein,

(81671 For example, the back strap portion 280 1s adapted to engage with the rear
of head of the user. Preferably, the back strap portion 280 1s adapted to engage with the head
at a location on or below the external occipital protuberance. The back strap portion 280
spans the distance around the back of the head and extends to each side of the head. In some
configurations, the back strap portion 280 comprises a longitudinal center that is adapted to
be located about 25 degrees below a horizontal plane that extends through the car canal of
the patient.

[6168] On either side of the head, the semi-rigid headgear 380 extends upward
and downward into left and right side regiouns that form arcuate regions 386, 388, The side
regions are adapted to extend behind the cars of the patient. Preferably, the side regions also
are adapted to extend behind the mastoid processes of the patient. Each of the left and right
side regions of the senu-rigid headgear 380 extends into or comprises an arched portion 386,
388. The arched portions 386, 388 hend forward, The arched portions 386, 388 are adapted
to extend around the respective cars of the patient. Preferably, cach of the arched portions
386, 38R termuinates at a respective fermination portion. The termination portions preferably

are adapted to be located forward of the cars of the patient. In some configurations, the side
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regions and the arched portions 386, 388 of the semi-rigid headgear 380G do not include a soft
inner padding portion but may comprise a self-supporting, resilient material that is w direct
contact with the head/hair of the patient,

(61691 The top portion of the semi-rigid headgear 380 connects the arched
portions 386, 388 together. The top portion can be positioned forward of the ears in some
configurations. Preferably, the top portion is positioned generally vertical from the ears,
More preferably, a longitudinal center of the top portion is adapted to be spaced more than
13 mm, preferably between 13-160 mm, rearward of a vertical plane that intersects the ear
canals. In some configurations, the top portion comprises a first segment 392 and a second
segment 394 with the first segment 392 and the second segment 394 combining to form the
top portion. The first segment 394 extends upward from an apex of the left arched portion
386 while the second segment 392 extends upward trom an apex of the right arched portion
388, Preferably, the top portion is formed of a seif-supporting and semi-rigid material. In
some configurations, the top portion doces not include any backing, including a soft padded
backing layer.

(651781 Each of the upper and lower arms 284, 286 comprises a slot 292, 290 uear
cach arm end, Each slot is configured to receive straps 260 from the mask assembly 102, as
shown in Figure 2. In addition, the portion 398 of the semi-rigid headgear 380 covered by
straps 260 is thinner than the corresponding arm 284, 286 in order to accommodate the
thickness of the strap 260. For example, as shown n Figures 30 and 31, the semi-rigid
headgear portion 398 is thinner than the arm 286. The portion 398 is dimensioned such that
when the strap 260 is inserted into the slot 290 and tensioned, its thickness will not extend
beyond the arm 286, By mamtaining the thickness of the strap 260 and the portion 398 less
than the thickuess of the arm 286, the strap 260 does not irnitate the user when worn,

(81711 In addition, the upper arms 284 are configured to extend downward from a
location above the user’s ear such that the adjustable top straps 260 extend no closer than
about 10 mm to the user’s eye when worn, The lower arm 286 is configured to be located off
of the user’s neck when the head 15 tilted up and down, and the termination point of the lower
arm 286 is located generally below the user’s cars so that the lower strap as attached to the
lower arm 286 angles upwards from the termination point 290 to the mask assembly 120, In

such a configuration, as Hlustrated in Figures 52 and 53, the lower straps and the upper straps
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form a triangle, and the space between the lower straps and the upper straps on the mask is
smaller than the space between the lower straps and the upper straps on the headgear, thereby
stabilizing the mask assembly 120 against upward and downward movements,

(61721 With reference again to Figure 17, the elbow 222 connects to a conduit
300 throngh a disconnectable swivel assembly 302, As shown in the section view of Figure
20, the eltbow 222 comprises a stern 304 that comprises an inner wall 306 at the base. The
inner wall 306 comprises a recess 308,

(51731 A sleeve 310 comprises a flange 312 that is received within the recess
308, The sleeve 310 can be secured into position within the elbow 222 using any suitable
technigue. The slecve 310 comprises a generally cylindrical outer wall 314, The flange 312
comprises a section that extends cutward to connect to a lever 316, Preferably, the tlange
312 and the lever 316 are integrally formed. With reference to Figure 21, the lever 316
meludes a lower inwardly extending catch 320 and 1s capable of pivoting about the section
that connects the lever 316 to the flange 312, Thus, pressing inward on an upper portion 322
of the fever 316 results in the catch 320 moving away from the generally cvlindrical outer
wall 314 of the sleeve 310.

(8174} A swivel 330 coraprises a gencrally cvlindrical inner wall 332, The inner
wall 332 slides over the outer wall 314 of the sleeve 310 such that a sliding fit results
between the swivel 330 and the sleeve 310, An upper portion 334 comprises a shoulder 336,
The catch 320 of the lever 316 can secure the swivel 330 in axial position on the sleeve 310
by engaging with the shoulder 336, When the upper portion 322 of the lever 316 is
depressed, the catch 320 moves away from the shoulder 336, which aliows the swivel 330 to
be removed from the sleeve 310,

[6175] A flap 350 can be mounted between the stem 304 and the sleeve 310, In

the ilinstrated configuration, the flap 350 extends into a flow channel 352 from a base 354

{as shown in Figure 20, sce arrow P) about an axis X (sec Figure 21} away from the slecve
310 such that flow from a positive pressure generator can continue generally unobstructed to
the user through the interface 100, The flap 350 pivots downward into contact with the
sieeve 310 to scal the flow channel 352 i the event that the positive pressure source stops

providing a pressurized flow of air.  In some configurations, the flap 350 will not fully
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contact the sleeve 310, In some configurations, the flap 350 will not seal the channel 352
when in the down position.

(8176} With reference to Figure 21, a port 360 is defined through the clbow 222
at a location above the flap 350. The port 360 preferably is positioned along a portion of the
eltbow 222 that is in the vicinity of the axis X, In some configurations, the port 360 is
positioned to be substantially shielded by the flap 350 from an mspivatory flow of air, In
other words, as the air pivots the flap 350 away from the sleeve 310, the flap 350 s moved
into a position that at least partially or completely covers the port 360,

(6177} In some configurations, the port 360 extends through a wall of the elbow
222 that comprises a generally planar inner wall 362, The gencrally planar inner wall 362
helps the flap 350 to gencrally seal the port 360 when the flap 1s moved upward away from
the flange 312 of the sleeve 314,

(6178} In some configurations, the lever 316 overlies a majority of the port 360
such that the port 360 is generally obscured from view. As shown in Figure 20, however, a
gap 364 preferably surronnds at least a portion of the lever 316 such that a relatively free
flow of air can pass through the port 360 when the flap 350 does not overly the port 360, In
addition, in some configurations, the port 360 and the lever 316 are positioned on a samge side
of the elbow 222 as an opening 370 defined within the ball end 220, which opening is
positioned within the mask assembly 102 when the counection port assembly 104 is
assembled to the mask assembly 102, Advantageously, such a positioning places the port
360 in a position on the elbow 222 that faces the user. Such a location further obscures the
port 360 from view during use, which results in a more acsthetically pieasing configuration.
Moreover, because flow through the port 360 will be very infrequent, having the port 360
disposed toward the user will not cause any significant discomfort for the user,

[#179] While not shown, the elbow 222 also can comprise one or more bias flow
vent holes. The bias flow vent holes preferably are positioned in a forwardly divected
oricntation such that any bias tlow does not directly impinge upon the user.

[184] Another configuration of an elbow assembly 302 15 illustrated m Figores
48-51. The elbow assembly 302 comprises an elbow 222, a sleeve, 310, and/or a swivel 330,
as shown in Figure 49, In some configurations, the clbow assembly 302 only includes the

~5

clbow 222 and slecve and omits the swivel 330, The swivel may be permanently or
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removably attached to the sleeve 310 and elbow 222; in some configuration, the swivel 330
is integrally formed with the end of the delivery conduit. A flap 350 is positioned over the
siceve 310 such that it at least partially obsiructs the sleeve’s flow channel 352, The elbow
asscmbly 302 functions similarly to the clbow assembly 302 of Figures 17-21; however, the
clbow assembly 302 of Figures 48-31 provides the additional benefit of directing gases away
from the patient when the flap 350 drops to its closed position {(as shown in Figures 50 and
1)

(181} With reference to Figure 49, the sleeve 310 preferably comprises two or
more cut out regions or recesses 356, The recesses 356 can have any suitable shape and, in
the lustrated configuration, the recesses 356 comprise a semicircular configuration that
extends upward mto the sleeve 310, The sleeve 310 also comprises at least one bump 357,
and preferably two or more bumps 357, Preferably, each of the bumps 357 extends around
an arc of about 70 degrees. More preferably, cach of the bumps 357 1s generally centered
between two recesses 356 and cach of the bumps 357 extends about 70 degrees around an
outer surface of the sleeve 310.

(51821 The swivel 330 preferably is generally cylindrical in configuration. As
shown in Figore 49, the swivel 330 has an inwardly extending ridge 358, The nidge 358
preferably encircles the entire inner surface. In some configurations, the ridge 35% can be
mterrupted. Preferably, however, the ridge 358 does not have any interruptions large enough
0 acconumodate the entire burmp 357 soch that the ridge 358 and the bump 357 can cooperaie
to keep the swivel 330 mounted over the sleeve 310, When assembling the swivel 330 to the
siceve 314, the recesses 216 allow the bumps 220 to deflect inward such that the bumps 357

can slide over the ridee 358 and then snap back outward to secure the bumps 357 under the
ford

(183} The elbow 222 comprises openings 420 at its sides that are in fhud
comumunication with an air venting channel 422, The air venting chaunel 422 15 formed by
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the spacing between the elbow’s inner and outer walls 362, 424, as shown in Figures 50 and
St
(6184} When the flap 350 drops to its closed position, as shown in Figures 50 and

51, air exhaled from the user enters opening 370 of the elbow 222, The exhalation flows

a3
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through the port 360 in the elbow’s inner wall 362, and through the venting channel 422 until
it exits the elbow 222 via the opening 420.

[8185] The configuration of Figures 48-51 provides a reduced overall length and
improves product acsthetic by climinating an unsightly hole positioned at the front of the
eltbow 222, In addition, the configuration of Figures 48-51 and improves patient comfort by
preventing air from being directed towards the user. Instead, openings 420 direct air flow
out of the sides of the elbow 222 and away from the patient.

{6186} With reference to Figure 54, a flexible headgear assembly 500 can be used
to secure a mask assembly to a user’s head for respiratory therapy, for example but without
limitation. The illustrated flexible headgear assembly 500 can be used with any suitable
mask assembly, including but not limited to any of the mask configurations disclosed herein.

(6187} The llustrated flexible headgear assembly 500 comprises a back strap
portion 502, At lcast a portion of the back strap portion 502 1s joined with a panel 504, In
the illustrated configuration, the back strap portion 502 is configured to span a distance
around the back of the user’s head and s configured to extend toward each lateral side of the
user’s head.

{188} With contimied reference to Figure 54, a pair of upper arms 506 and a pair
of middle arms 510 can extend generally transversely from a top edge 512 of the back strap
portion 502, A pair of lower armis 514 can extend generally transversely from a lower edge
516 of the back strap portion 502, In some configurations, the pair of lower arms 514 extend
down and away from the back strap portion 502 such that a lower edge of the lower arms 514
will be positioned lower than the bottom edge of the back strap portion 302, In some
configurations, the pair of middle arms extend upward and away from the back strap portion
502 such that the middle arms 510 have an upper edge that is positioned higher than the
upper edge of the back strap portion.

[0189] The fower arms 314 and the middle arms 510 terminate with ends 520 in
the illustrated configuration. The ends 520 can comprise scouring portions 522, which can
be formed of hook or loop components for a hook-and-loop style fastening arrangement.
Preferably, and as will be described i more detail below, the securing portions 522 comprise

at least hook portions that can engage with the material of another portion of the headgear
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assembly S00. Each of the upper arms 500 alse can terminate with regions comprising a
securing portion 524,

[6198] When positioned on the head of & uscr, the back strap portion 502 is
located on or below the external occipital protuberance and above the nape of the neck of the
user. The upper straps 506 can be connected fogether in any suitable manner. In some
configurations, a clip secures the upper straps 506 together with the securing portion 524
doubled back and secured to another portion of the upper straps 506, Thus, the upper straps

506 can extend generally over a top of the head of the user to limit downward movement of

the balance of the headgear assembly 500.
(6191} The middle arms 510 and the lower arms 514 can be connected to a clip

{not shown} or another portion of the mask assembly such that the middie arms 510 and the
lower arms S14 secure the headgear assembly 5300 to the mask either directly or indirectly
{e.g., with a clip, such as that shown in Figure 40, for exarople but without limitation). The
ends 520 of the middle arms 510 and the lower armas 514 can be passed through loops or
other structures on the mask assembly and doubled back with a fold. The overlapping
portions can be secured i any suitable mamner. For example but withont hmitation, the
overlapping portions can be sccured with a hook-and-loop fastening arrangement {e.g.,
Veloro® fasteners).

(51921 With reference now to Figure S5, at least one of the end portions of the
upper arms 506, the middie arms 510 and the lower arms 514 can comprise enlarged ends
520. Preferably, the enlarged ends 520 are formed on at least the middie arms 510 and the
lower arms 514 of the flexible headgear 500, In some configurations, the enlarged ends 520
can be found on one or more arm that connects to the mask assembly. The enlarged ends 520
can be integrally formed with the main portion of the arms 510, 514,

(193] As described above, the arm 526 can be formed integrally with the
colarged cnd 520. The illustrated enlarged end 520 has a width J while the arm 526 has a
width e, The width e of the armm 526 can be between about 12 nmun and about 20 num,
between about 14 mm and about 1€ mm, or preferably about 16 mm. The width  of the
enlarged end 520 can be between about 18 mum and about 26 mm, between about 20 mm and
about 24 nwy, or preferably about 22 mun. In some embodiments, the difference between the

largest width  of the enlarged end 520 and the arm width ¢ is between about 3 mun and
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about 10 mm, or between about 5 mm and about § mm. In some configurations, the
difference between the largest width o of the enlarged end S20 and the arm width ¢ s about 6
mm. Because the width J of the enlarged end 520 is greater than the width ¢ of the arm 526,
an edge of the enlarged end 520 can more castly be located such that the portion used to
secure the end 520 to the arm can be more casily located in order to refit the arm 526 (e.g., in
order to tighten, loosen, remove, or otherwise reposition the flexible headgear S00).

(61941 Moreover, when the width ¢ of the enlarged end 520 is greater than the
width e of the arm 526, a neck portion 536 can be formed at a location between the enlarged
end S20 and the arm 526. The neck portion 536 can provide reduce the hikelihood of the
enlarged end 520 sliding out of the attachment portion on the mask assembly when secured
to the user’s head. For example, an opening in the attachment portion on the mask assembly
may be about 16 mm to about 8 mm wide while the enlarged end 520 may be about 22 mm
and the arm 526 may be about 16 mm. Accordingly, the hkelihood of the enlarged end 520
madvertently pulling through the opening 1s greatly reduced.

(6195} The geometry of the neck portion 536 can further reduce the hikelthood of
the enlarged end 520 madvertently pulling through the opening. Any suitable transition can
be used. As illustrated in Figure 56, the neck portion 536 can be curved to facilitate removal
of the arm from the mask assembly, when desired. The neck portion can extend at an angle
between about § degrees and abont 90 degrees relative to the arm.  Preferably, the neck
portion 536 extends at an angle of between about 20 degrees and about 60 degrees. In some
configurations, the neck portion 536 can be a more abrupt transition or a less abrupt
transition. The more abrupt the transition, the less likely the arm will inadvertently separate
from the mask assembly.

(61961 The neck portion 536 forms a portion of the geometry of the enlarged end
52¢. In some configurations, the enlarged end 520 can be substantially oval-shaped. In
some configurations, the enlarged end 520 can be configured to resemble various shapes,
meluding, for example, a paralielogram, an ellipse, a circle, a triangle, or any other suitable
shape,

(81971 With continued reference to Figure 55, each of the enlarged ends 520 can
comprise an crabedded panel 522 having hook fasteners or the fike. The panels 522 can be

located on the enlarged ends 520 such that the enlarged ends 520 can be secured to another
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portion of the corresponding arm when the arm has been folded back over itseif. The
embedded pancls 522 can be comprised of a hook-fabric (e.g., Velero®). Thus, the enlarged
ends 520, and the hook materials of the panels 522 in particular, can be {astened onto another
portion of the corresponding arm to secure the headgear assembly 500 to the mask assembly.

[1198] The panels 522 can be attached to the ends of the arms in any suitable
manner. In some configurations, the panel 522 is aftached to the enlarged end 520 by
ultrasonic welding, For example, the pancl 522 can be located in a desired location along the
arm and then the ultrasonic welding process can effectively melt the two materials together.
With reference to Figure 56, when ultrasonic welding is used to attach the enlarged hook-
fabric panel 522 to the endarged end 520, a weld edge 530 having width ¢ is formed around a
perimeter of the enlarged hook-fabric panel 522, As a result of the unitrasonic welding
procedures in the illustrated configuration, a width o of the weld edge 530 is approximately 3
mm. An area of the hook-fabric panel 522 that comprises the weld edge 530 generally 1s not
functional to cngage hook-receptive materials as a result of the ultrasonic welding procedure
melting or otherwise deforming the hooks of the hook-fabric. Thus, a functional surface arca
of the hook-fabric panel 522 is decreased by a surface arca equal to that of the weld edge.

[6199] The weld edge 530 can be bound by a soft edge 332 having width &
comprised of the hook-receptive breathable composite materials of the cnlarged end 520.
Preferably, the weld edge 530 is recessed below the surface of the soft edge 532, A
projection of the width e of the arm 526 can extend through the weld edge 530 such that the
soft edge 532 would be positioned slightly outward of the projection of the width ¢ of the
arm 526.

[0206] The width 6 of the soft edge can be from about 8.5 mym o about 4 mm,
trom about 1 mm to about 3 mm, or preferably about Zmm. An active hook portion 534 can
adjoin the weld edge 530 and have a width ¢. The width ¢ of the active hook portion can be
slightly narrower than the width e of the arm 526, By increasing the width ¢, the functional
surface area of hook-fabric matenial can be mcreased, thus wmproving a sheer foree resistance
and durability. By having the width ¢ smaller than the width ¢ of the arm 526, the arm 526
reduces the likelthood of the active hook portion 534 contacting the skin of the user. The
width ¢ of the active hook-fabric portion 534 can be from about 8 mm to 16 mum, from about

10 mm to about 14 mm, or preferably about 12 vam. The enlarged end width ¢ enables the
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width ¢ of the functional surface area to be increased. In other words, the end of the arm has
been enlarged such that the width of the active hook portion 534 can be increased, which can
provide a more secure attachiment of the enlarged end to the surface of the arm

(0201 The flexible headgear assembly 500 can be formed of any suitable
material. In some configurations, the flexible headgear assembly 500 can be covered with or
have at least some porhion formed of a hook-fastener receptive breathable composite
material. In some configurations, the flexible headgear assembly 500 can be at lcast partially
formed of Nylon/Lycra Breath-O-Prene® material. In some embodiments, when a 150 mm
long by 20 mm wide sample of the material is subjected to a 10 N axial load, the sample
clongates to about 207 wm, which 1s an elongation of about 38% cansed by the 10 N axijal
load. Thus, the material preferably is fairly clastic. In some embodiments, the headgear
assembly 500 can comprise onc or more rounded edges. The rounded edges can be formed
in any suitable manner. In some configurations, the rounded edges are formed by applying
heat and pressure to the edges of the headgear assembly 500, In some configurations, the
rounded edges are formed in a manner similar to the technigues described in U.S. Patent No.
3,295,529, which is hereby incorporated by reference in its entirety.

[62682] As introduced above, the back strap portion 502 of the illustrated flexible
headgear assembly 500 preferably comprises at least one relatively inelastic panel 504, The
panel can be formed of a relatively low-stretch material, sach as a polvester Breath-O-
Prene® matenial, for example but withoot limitation. In some embodiments, when a 150 mun
long by 20 mun wide sample of the material 1s subjected to a 10 N axial load, the sample
clongates to about 160 mm, which is an elongation of about 7% caused by the 14 N axial
load. Thus, the material preferably is fairly melastic or non-stretch when compared to the
more elastic material of the fexible portion.

[3283] Because the pancl 504 is formed of a less clastic material than the
surrounding portions of the headgear assembly S0{, the panel 504 resists stretching in at least
a portion of the headgear asserably 500, By resisting elongation of at least a portion of the
otherwise clastic headgear assembly, the pancl helps maintain the headgear 500 in a desired
shape and helps maintain the headgear 500 at a desired location relative to a back of the

user’s head.
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(6204} Testing has shown that, without the use of the panel 504, elongation in the
back of headgear assembly 500 can cause the headgear assembly to clongate and move
downward toward the user’s neck when increasing loads are applied to the lower straps.
Figures S7A and 578 illustrate the effect of applying increasing foree to the lower arms 514
of the flexible headgear 540 with a back strap portion 544 completely comprised of an elastic
material.  The illustrated configuration in Figures 57A and 578B do not feature the panel
504.

(52051 As described above, the back strap portion 544 1s positioned in a desired
location when it i3 located on or below the external occipital protuberance and above the
nape of the neck of the user. In Figure 57A, the back strap portion 544 is shown in a more
preferred position. To aid in visualizing movement, position markers 546 are shown on the
testing model 542, When increasing loads are applied to the lower arms 514, as shown in
Figure 578, the clastic nature of the back strap portion 544 allows it to elongate and deform,
which allows the back strap portion 544 to move downward along the neck of the user.
Reference to the position markers 524 illustrates the movement. With downward movement,
more foree from the back strap portion 544 is applied to the neck rather than the head, which
is less desired. Because the flexible headgear 540 can be worn for a period of minutes to
hours, or for a period of hours to days when used for respiratory therapy, the lowered
positioning of the back strap portion 544 can create discomfort for the user.

[68286] In order to reduce the degree of elongation of the back strap portion 502
when increasing force is applied to the lower arms 514, the less-clastic panel 504 can be
attached to the back strap portion 502, In some configurations, the panel 504 can comprise
of a substantially non-stretch msert 560. The insert 560 can be attached to the back strap
portion 502, for example, by over-lock stitching, by ultrasonic welding, by use of glue or
other adhesives, or by any other method known to those of skill in the art. When the insert
560 is attached to the back strap portion 502, it can provide a greater tension resistance,
which allows a greater force to be applied to the lower arms 514 when attaching and using
the flexible headgear 300, Thus, the nsert 560 can advantageously reduce deformation of
the back strap portion 502 and aid in keeping it located in a desired position relative to the

head and neck of the user.
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162871 As llustrated in Figures S8A-38D, the non-stretch insert 560, 562, 564,
366 can be configured in a varnety of shapes, including but not limuted to those shown in
Figures S8A-38D. Preferably, the non-stretch insert 560, 562, 564, 566 adjoins or covers at
least the backstrap portion 502. In some configurations, the non-stretch insert 562, 564
adjoins or covers at least a portion of the lower arms 514, In some configurations, the non-
stretch insert 562, 564 adjoins or covers at least a portion of a junction between the lower
arms 514 and the backstrap portion 502, In some configurations, the non-stretch insert 564
adjoins or covers at least a portion of the middle arms 5180, In some configurations, the non-
streteh insert 564 adjoins or covers at least a portion of a junction between the middie arms
510 and the backstrap portion 502, In some configurations, a height of the non-stretch msert
564 is at least about half of a height h of the back strap portion 502, In some configurations,
the height of the non-stretch insert 560 is preferably more than about half of the height h of
the back strap portion S02. By leaving a portion of the back strap portion 502 formed of the
more elastic material, the back strap portion 502 is able to stretch and conform m a limited
degree but more than would be possible with a back strap portion fully formed from a less
elastic material.

[6268] The non-stretch insert 560 can be configured to have any suitable surface
arca. The non-stretch insert 560 can be configured to extend along varying lengths of the
lower edge 516 of the back strap portion 502, In somwe configurations, the non-stretch nsert
560 extends along more than half of the lower edge 516 of the back strap portion 502,
Preferably, the non-stretch insert 560 oxtends along substantially all of the lower edge 516 of
the back strop portion 502, Other configurations are possible.

[6289] With reference now o Figore 59, an assembly is illustrated comprising
headgear 600 having two or more siraps that can be connected with a winged buckle 602, As
with the other headgear described herein, the headgear 600 can be used with any suitabie
mask assembly, including but not himited to any of the mask configurations disclosed herein.
Moreover, the ilustrated configuration comprises straps that are connected by a winged
buckle 602 and such a configuration can be used with any of the headgear disclosed herein,
for example but without himitation.

(6214 In the iltostrated covfiguration of Figure 59, the headgear assembly 600

comprises at least a pair of upper arms 606, Each of the upper arms 606 can terminate with
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ends 608. In some configurations, at least one of the pair of upper arms 606 comprises a
securing portion, such as any of the securing portions described elsewhere. In the illustrated
configuration, cach of the upper arms 606 comprises a securing portion.  Preferably, the
securing portions arc positioned at least partially on the ends 608, In somce configurations,
the sccuring portions can be formed of hook or loop components for a hook-and-loop style
fastening arrangement. Preferably, the securing portions comprise at least hook portions that
can engage with the material of another portion of the headgear assembly 600,

(8211} With refercnce to Figure 59, the upper arms 606 can be joined by the
winged buckle 602, for example but without Hmitation.  As illustrated in Figure 61, the
winged buckle 602 can comprise a body 610 that defines at least one slot 612, and preferably
at lcast two slots 612. The at least one slot 612 accommodates the onds 608 of the straps 606
such that the cnds 608 of the straps 606 can be passed through the at [cast one slot 612 and
then folded over and secured in position with the securing portions as described above.

(6212} The body 610 of the illusirated buckie 602 comprises a tri-glide slide
connector portion 614 and a pair of wings 616. Accordingly, the at least one slot 612 can be
defined by the tri-glide shde connector portion 614, In some configurations, however, the at
least one slot 612 can be formed by onc or more of the following (including multiples of one
or more of the following components): a loop, a square ring, a D-ring, an oval ring, a sliplock
buckle, a ladder tock or the Hke.

(6213} The wings 616 advantageously provide support to the straps 6006 such that,
as shown in Figure 59, the headgear assembly 600, including the straps 606 can substantially
maintain a three dimensional shape. In some configurations, a buckle without wings will
allow folding and flopping of the headgear assembly and more particularly the straps 606
about the buckle, which can cause the headgear assembly to not substantially maintain a
three dimensional shape. Accordingly, the wings 616 have been found to enbance usability
of the headgear assembly 600,

(62141 With reference to Figure 62, laterally outward extents 618 of the wings
616 extend downward bevond a lower surface 620 of the conncctor portion 614, By
extending the lateral extents 618 below the lower surface 620, the buckle 602 can better
conform to and/or follow a crown of a head of a user relative to a flat buckle. In some

configurations, however, the laterally outward extents 618 may not extend downward below
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the lower surface 620 and/or the bottom of the buckle, including the wings, may be
substantially flat or rounded.

[0215] The buckle 602 can be formed of any suttable materiall  In some
configurations, the buckle 602 can comprise two or more different materials such that the
connector portion 614 can be formed of a more rigid material while at least the wings 616
can be formed of a softer material. The softer wings 616 can improve comfort while the
more rigid connector 614 cnables the buckle 602 to carry the loads that are expected to be
experienced in the headgear assembly 602,

[0216] In some configurations, the two or more different materials can be
overmolded or comelded to form the buckle 60Z. In some configurations, the two or more
different materials can be mechanically connected (e.g., snapfit, keved or the like) or can be
joimned by cobering, adhering, or the hike. In some configurations, at least the wings 616 can
be formed of a thermoplastic elastomer or an impact-modified polyethylene, for example but
without limitation. In some configurations, the connector portion 614 can be formed from a
nylon or the hike, for example but without limitation. In some configurations, the connector
portion and the wings can be formed from materials having the same base material (e.g.,
materials that have suitable chemical relationships to allow joining of the materials).

(62171 With reference still to Figure 62, the wings 616 preferably generally taper
in thickness from the region proximate the connector portion 614 toward the lateral extents
616. While any suitable tapering profile can be used, the reduction in thickness facilitates
flexure of the wings 616 to enable better conformity to the anatomy of the user. In other
words, the reduced thickness of the wings 616 at locations laterally cutward from the portion
adjoining the conmnector portion 614 results in a weaker flesural strength, which helps
conformity to the anatomy of the user.

(5218} With reference agamn to Figure 61, the wings 616 have side walls 622 that
taper mward, The inwardly tapering side walls 622 join to end walls 624 with rounded
corners 626 in the illustrated configuration. The rounded corners 626 improve user comfort
whilc the tapering side walls 622 reduce the width of the wings 616. The reduced width of at
least the ends of the wings 616 facilitate capturing the wings 616 within the folded regions of
the straps 606 underneath the ends 608, which is best shown in Figore 59 and Figure 60, In

some configurations, the folded ends 608 and/or the adjoining portion of the straps 606
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define a pocket that receives the tapering ends of the wings 616. 1n some configurations, the
straps 606 can widen in a region as discussed above. In the illustrated configuration, the
conuector portion 614 of the buckle 602 is wider than at least a portion of the strap 606 such
that the strap 606 can extend through the opening 612 defined in the connector portion 614
while the wings 616 taper such that the strap 606 can overlic and/or envelope the wings 616.

(6219} In some configurations, the wings 616 extend away from the connector
portion 604 a length L2 that is greater than twice the thickness L1 of the wall of the
connector portion 604 defining the slot 612, Other configurations also are possible. As
discussed above, the extended length L2 of the wings 616 reduces flop over of the straps 606
when connected with the winged buckle 602, The wings 616 can have a length L2 that is
less than a length of the connector portion of the ends 608 such that lateral extents 618 of the
wings 616 can be enveloped by the connector portion of the ends 608,

(62241 Although the present imvention has been described in terms of a certain
embodiment, other embodiments apparent fo those of ordinary skill in the art also arc within
the scope of this invention. Thus, various changes and modifications may be made without
departing from the spirit and scope of the imvention. For instance, various components may
be repositioned as desired.  Morcover, not all of the featurcs, aspects and advantages are
necessarily required to practice the present invention, Accordingly, the scope of the present

mvention is intended to be defined only by the claims that follow,
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WHAT IS CLAIMED IS:

I. A mask assembly comprising a mask seal, the mask scal comprising an upper
portion and a lower portion, the upper portion being pivotable relative to the lower portion,
the upper portion comprising a region of reduced stiffness that is positioned between a first
boundary and a second boundary, the first boundary being defined by a stiffness greater than
that n the region of reduced stiffness, the second boundary being defined by a stiffness
greater than that in the region of reduced stiffness, wherein wheu the {ivst boundary 1s moved

3
1
¥

toward the second boundary, the region of reduced stiffness buckles in a single direction to
define a roll of material that changes in size as the first boundary continnes to move toward
the second boundary.

2. The mask assembly of Claim 1, whercin the region of reduced stiffness
facilitates movement of the upper portion of the scal member relative to the lower portion of
the seal member.

3. The mask assembly of Claim 2, wherein the upper portion comprises a nasal
bridge portion of the mask and movement of the first boundary toward the second boundary
facilitates movement of the nasal bridge portion of the mask refative to the lower portion of

the mask.

4, The mask asserably of Claim 1, wherein the second boundary is positioned

s

ctween the upper portion and the lower portion.

5. The mask assembly of Claim 4, wherein the mask further comprises a mask
seal clip that has an increased rigidity relative to the mask seal, the second boundary being
positioned along an end of the mask seal clip.

6. The mask assembly of Claim 5, whercin the roll of material overlics at least a
portion of the mask seal clip.

7. The mask assembly of Claim 1, wherein the first boundary s defined along a
reinforcing component.

8. The mask assembly of Claim 7, wherein the reinforcing component comprises
a plastic band.
9. The mask assembly of Claim 1, wherein the region of redoced stiffness is

defined with a reduced thickness relative to the first boundary.
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16, The mask assembly of Claim 1, wherein the second boundary is defined by a
corner having a small radius.

it The mask assermbly of Claim 1, wherein the roll extends over at least a portion
of the mask scal,

12. The mask assembly of Claim 1, wherein the roll overlics at least a portion of
the mask seal clip when the first boundary is moved fully toward the second bowundary.

i3, A mask assembly comprising a mask seal, the mask seal having a nasal region
and an oral region, the nasal region and the oral region being integrally formed, the nasal
region being movable relative to the oral region such that forces exerted by the nasal region
n multiple positions remamn substantially constant while forces exerted by the oral region
increase.

i4. A mask assembly comprising a mask seal connected to a headgear assembly,
the mask scal configured to encircle a nasal bridge region and an oral region of a user, the
mask seal comprising nonpleated roeans for applying a substantially constant force to the
nasal bridge region while applying increasing forces to an oral region when the headgear
assembly is tightened.

[5. A mask assembly comprising a seal, the seal comprising a flange that engages
a face of a user, the seal being removably counnected to a mask base, the mask base
comprising a first opening and a sceond opening, the first opening and the second opening
receiving a first clip and a second clip from an associated headgear assembly, the mask base
further comprising a passageway positioned generally between the first opening and the
second opening, the passageway adapted to receive a breathing tube connector.

i6. The mask assembly of Claim 15 further comprising a mask seal clip, the mask
scal clip being connected to the mask seal and being removably connected to the mask base,

17, The mask assembly of Claim 16, wherein the mask base overlies a substantial
portion of the mask scal clip.

8. The mask assembly of Claim 17, wherein the mask base comprises a
peripheral edge and at least one recess bemng defined along the peripheral edge of the mask
base at a location that overlics the mask seal clip.

9. A mask asscmbly comprising a mask secal, the mask scal comprising a

roximal flange adapted to contact a face of a user, the mask scal comprising a distal facing
4 > 124 24
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surface, a mask basc comprising a peripheral edge and a cover surface extending from the
peripheral edge, the mask base cover surface overlying at least a portion of the distal facing
surface of the mask seal such that the mask base cover surface 1 spaced apart in a distal
direction from the mask scal distal facing surface whereby the mask base cover surface and
the mask scal distal facing surface provide an insulating effect to the mask assembly that
reduces homudity rainout.

20, A headgear assembly configured to secure a mask assembly to a user’s head,
COMPFising:

a strap assembly, comprising a rear, upper and lower arms, and at least one
crown arm, wherein the upper and lower arms define arcuate regions shaped to at
least partially encircle a user’s cars; and

a soft edging attached to at least a portion of a periphery of the strap
assembly.

21, The headgear assembly of Claim 20, wherein the strap assembly comyprises a
semi-rigid strap and the soft edging is butt-joined to the semi-rigid strap without overlapping
the semi-rigid strap.

22. The headgear assembly of Claim 20, wherein the strap assembly comprises a
seru-rigid sivap, the semi-rigid strap cowmprising a first thickness and the soft edging
comprising a sccond thickness, the first thickness and the second thickness being
substantially the same.

23. The headgear assembly of Claim 20, wherein the strap assembly comprises a
serni-rigid strap, the semi-nigid strap coroprising a thickness and the soft edging being thinmer
than the thickness in at least one region.

24. The headgear assembly of Claim 20, wherein the strap assembly comprises a
serni-rigid strap, the semi-rigid strap coruprising a thickoess and the soft edging being thicker
than the thickness in at least one region.

25, The headgear assembly of Claim 20, wherein the strap assembly comprises a
semi-rigid strap, the soft edging forming a bulbous end to the semi-rigid strap.

26. An elibow assernbly configured to connect a mask assermnbly to an air conduit,

the clbow assembly comprising:

-4Q.
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an clbow and a sleeve, the clbow comprising inner and outer walls and
defining an air flow channel therebetween, the tnner wall comprising a port on a side
of the elbow, the sleeve being coupled with the elbow;
the sleeve comprising a flap, whercin when the flap is at a first position, the
flap at least partially blocks the port and allows gas from the air conduit to pass to a
nser via the elbow, and when the flap is at a second position, the flap at least partially
blocks the air conduit thereby allowing gas to flow from the user to a location outside
of the elbow assembly via the port and the air flow channel, wherein the air flow
channel directs air away from the side of the elbow,
27. The elbow assembly of Claim 26, wherein the air flow channel comprises two
air flow channels,
28. The elbow assembly of Claim 26, wherein the sleove further comprises a
bump extending around an ounter surface of the sleeve and a recess adjacent to the bump.
29. The clbhow assermbly of Claim 28, wherein the bump and the recess are

adapted to receive a swiveling component incorporating a ridge to engage with the bunp.
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Supplemental Box

Continuation of: Box III

, This International Application does not comply with the requirements of unity of invention because it does
‘not relate to one mventlon or to a group of inventions so linked as to form a single general inventive concept.

Thxs Authority has found that there are different mventmns based on the following features that separate the
claims into distinct groups:

Claims 1 to 12 directed to a mask seal comprising a region of reduced stiffness between regions of
increased stiffness, wherein the region of reduced stiffness buckles in a single direction to define a roll of
material. The feature of the buckling to define a roll of material is specific to this group of claims.

o Claim 13 directed to a mask seal with a nasal region and an oral region that are movable relative to each
other, wherein in different relative positions the forces exerted by the nasal region remain constant while
forces exerted by the oral region increase. The feature of relative'movement resulting in different forces to
the nasal and oral regions is specific to this group of claims.

e Claim 14 directed to a mask seal encircling a nasal region and an oral region, wherein when a headgear is
tightened non-pleated means apply a constant force to the nasal region and an increased force to the oral
region. The feature of tightening the headgear to apply different forces to the nasal and oral regions using
non-pleated means is specific to this group of claims.

e Claims 15 to 18 directed to a mask base comprising first and second openings for clips from a headgear
' assembly, wherein a passageway for receiving a breathing tube connector is positioned between the two
openings. The feature of the arrangement of openings and passageway is specific to this group of claims.

e Claim 19 directed to a mask seal comprising a mask seal with a spaced cover surface which together
insulate the mask assembly to reduce rainout. The feature of the insulation is specific to this group of
claims.

. FClaims 20 to 25 directed to a headgear assembly for a mask comprising a strap assembly wherein a soft |
edging is attached to the strap assembly. The feature of the soft edging is specific to this group of claims.

o Clains 26 to 29 directed to an elbow and sleeve assembly for a mask, the sleeve including a flap that
closes and opens a port on the side of the elbow. The feature of the flap is specific to this group of claims.

PCT Rule 13.2, first sentence, states that unity of invention is only fulfilled when there is a technical
relationship among the claimed inventions involving one or more of the same or cotresponding special
technical features. PCT Rule 13.2, second sentence, defines a special technical feature as a feature Wthh
makes a contribution over the prior art.

When there is no special technical feature common to all the claimed inventions there is no unity of invention.
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prior art but are not common to all the claimed inventions and therefore cannot provide the required technical
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requirements for unity of invention are consequently not satisfied a priori. -
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