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SWIVEL ELBOW AND CONNECTOR ASSEMBLY FOR PATIENT INTERFACE |
SYSTEMS | '

CROSS-REFERENCE TO APPLICATIONS

[0001] This application claims the benefit of U.S. Application No. 61/505,711, filed
July 8, 2011, U.S. Application No. 61/521,139, ﬁied August 8, 2011, and U.S. Application |
No. 61/648,807 filed May 18, 2012, each incorporated herein by reference in their entirety.
[0002] Further the entire contents of International Application PCT/AU2010/000684,
filed June 2, 2010, and published as WO 2010/139014 Al, are incorporated by referen;:e.

FIELD OF THE TECHNOLOGY .
[0003] The technology relates to an elbow for a patient interface system, for example
a nasal respiratory mask, for an air delivery system for treatment of, for example, Sleep
Disordered Breathing (SDB) with Continuous Positive Airway Pressure (CPAP) or Non-

Invasive Positive Pressure Ventilation (NIPPV).

BACKGROUND OF THE TECHNOLOGY

[0004] Apparatus to deliver breathable gas to a patient typically includes a positive.
airway pressure (PAP) device, an air delivery condtiit or tube, and a patient interface. The
patient interface contacts the patient’s face in use to deliver pressurized breathable gas to the

patient from the PAP device.

SUMMARY OF THE TECHNOLOGY

[0005] An aspect of the present technology relates to an elbow and a connector
assembly adapted to receive gases from a flow generator and deliver the gases to a patient
interface. '

[0006] * An aspect of the present technology relates to an elbow and a connector

adapted to vent gases from a patient interface.
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[0007] As aspect of the present technology is to have multiple functions io one part or
component and/or manufactured together, e.g., quick release button(s)/member(s)/actuator(s),
baffle and swivel all formed together, so patient is not required to disassemble; this may
increase potential for reduced overall part costs.
[0008] An aspect of the present technology relates to a multi-axis elbow assembly that
allows movement of a connected tube in two separate planes while substantially isolating
- drag forces from the tube. » |
[0009] Another aspect of the present technology relates to a method for
manufacturing an elbow for a patient interface assembly,‘comprising providing a skeleton,
e.g., of rigid or semi-rigid material and adépted to communicate air flow under pressure -
 between an air delivery conduit and a mask; separately molding an anti-asphyxia valve
(AAV) with a pull tab; and assembling the skeleton and the AAV by pulling the pull tab from
inside the skeleton and through an openiné in the skeleton to position, retain and/or seal the
AAV relative to the skeleton. The method may include removing at least a portion of the pull
tab once pulled through such that an outer flange of the AAV sits flush with an exterior elbow
surface. The method may further comprise providing a flexible component to secure the AAV
in position. The flexible eomponent may form one or more release buttons or actuators on the
 elbow.
[0010] Another aspect of the present technology relates to an elbow for a patient
interface assembly, comprising a skeleton or frame, e.g., of rigid or semi-rigid material, and
adapted to communicate air flow under pressure between an air delivery conduit and a mesk;
an anti-asphyxia valve (AAV) with a pull tab, whereby to assembly the AAV to the skeleton,
‘the pull tab is inserted or guided inside the skeleton and pulled through an opening in the
skeleton to position, retaio and/or seal the AAYV relative to the skeleton. At least a portion of
an outer flange of the AAV, once the pull tab is pulled through, sits flush with an exterior
elbow surface. The elbow may include a flexible component to secure the AAV in position
and/or to form one or more release buttons or actuators on the elbow, the release buttons |
* adapted to remove the elbow from a frame.
--[0011] Another aspect of the technology relates to a swivel elbow and connector
assembly for a patient interface for delivering pressurized breathable gas to a patient from a

PAP device. According to one aspect, the swivel elbow and connector assefnbly is connected
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to a flexible patient interface structure, e.g. a cushion, through an aperture in the patient
interface structure. According to another aspect, the swivel elbow and connector assemny
includes a connector, for example a ring, which is attachable to and detachable from the
patient interface structure at the aperture.. The connector includes a plurality of slots for
venting gases from the interior of the patient interface structure to the exterior of the patient
‘ interfacé structure.
[0012]) = Yet another aspect of the technology relates to a swivel elbow connected fo the
connector and slots to permit venting of gases between the ring and the swivel elbow.
According to another aspect, the swivel elbow is connected to the connector and the slots
permit venting of gases between the connector and the patient interface structure, e.g. -
- cushion, and no venting occurs between the connector and the swivel elbow. |
[0013] A further aspect of the technology relates to a swivel elbow and anti-asphyxia
- valve assembly having a diffuse vent. A still further aspect of the technology relates to a
swivel élbow and anti-asphyxia valve assembly having a diffuse vent that may be molded in
one piece. An even further aspect of the technology relateS to a swivel elbow and anti-
asphyxia valve assembly having a diffuse vent that may have engagement portions that, when
pressed, permit engagement and disengagement of the swivel elbow and anti-asj)hyxia valve
assembly from a patient interface, e.g. a mask. '
[0014] ‘According to an example of the technology, a swivel elbow and connector
assembly for a patient interface system comprises a ring configured to be sealingly secured in
_an aperture of ﬂle patient interface system, the ring including a first side in an interior of the
patient interface system and a second side at an exterior of the patient interface system when
the ring is secured in the aperture, the ring vcomprisingv a plurality of vents configured to
permit flow of gases from the interior to thé exterior of the patient interface system; and an
elbow swivelably secured in the ring. The ring comprises a first flange on the first side and a
second flange on the second side, the first and second flanges defining a channel that
sealingly engages the aperture of the patient interface system and the second flange comprises
an angled sufface that directs the flow of gases from the plurality of vents at an angle to the
longitudinal axis of the ring. ' ’ -
[0015] According to another example of the technology, a patient interface system for

| delivering a flow of breathable gas to a user comprises a patient interface structure configured |
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to sealingly engage fhe face of the user, the patient interface structure comprising an aperture;
and a swivel elbow and connector assembly as disclosed herein. |

[0016] According to another example of the technology, an elbow for delivering gases
to a patient interface comprises a first connecting portion, a second connecting portion and a
venting portion. The first connecting portion is adapted to receive a tube connection, the
second connecting portion is adapted to receive a patient interface assembly, and the venting
portion is proximal to the second connecting portion. The venting pqrtion may be diffused
about the perimeter of the second connecting portion. The elbow may further jcomprise a
baffle to separate the venting portion from an incoming air stream from the first connecting
portion. | ‘ _

[0017] According to still another example of the technology, a swivel elbow and anti-
as'phyxia‘valve aSsembly for a patient interface assembly comprises a first component
including a first connection portion configured to be sealingly secured in an aperture of the

| patient interface system, a second connection portion configured to be connected to a swivel
or a delivery conduit, one or more first supports between the first connection portion and the
second connection porﬁon, and ‘a first aperture and a second aperture are provided between
the one or more first supports; and a second component including a valve member,
engagement members, and a flexible member, the valve member being between the one or
more first supports of the first component and movable between a first position in which the
valve member occludes the first aperture and a second position in which the valve member
does not occlude the first apérture, the engagement members being configured to engage the
one or more first supports when pressed by a user of the patient interface system, and the
flexible member being connected to the engagement members and sealing the second
aperture.

[0018] Other aspects, features, and advantages of the present technology will become
apparent from the following detailed description when taken in conjunction with the
accompanying drawings, which are a part of this disclosure and which illustrate, by way of
example, principles of the technology.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0019] The accompanying drawings facilitate an understanding of the various
examples of this technology. In such drawings: ‘

[0020] Fig. 1 is an isometric cross sectional view of a swivel elbow and connector
assembly according to an example of the technology; - |

[0021] Fig. 2 is a cross sectional side view of the swivel elbow and connector
assembly of Fig. 1; _ |

[0022] Figs. 3 and 4 are exploded isometric views of the swivel elbow and connector
assembly of Fig. 1;

[0023] Figs. 5 and 6 are isometric views of a double swivel elbow and connector

assembly according to another example of the technology in a first position or configuration;

[0024] 'Fig. 7 is a side view of the double swivel elbow and connector assembly of
Figs. 5 and 6;
[0025] Fig. 8 is a side view of the double swiJ\fel elbow and connector assembly of

Fig. 7 in a second position or configuration; _

[0026] Fig. 9 is a side view of the transition of the double swivel elbow and connector

assembly from the ﬁrst position to the second position;

[0027] Fig..10 is an isometric cross sectional view of the double swivel elbow and

connector assembly in the first position;

[0028] Fig. 11 is an isometric cross sectional view of the double swivel elbow and

connector assémbly in the second position;

[0029] Fig. 12 is a cross sectional side view 6f the double swivel elbow and connector

-assembly in the first position;

[0030] Fig. 13 is a cross sectional side view of the double swivel elbow and connector-
assembly in a third position or configuration; v

| [0031} Fig. 14 is a cross sectional side view of the transition of the double swivel

elbow and connector assembly from the first position to the second position;

[0032] Fig. 15 is a cross sectional side view of the double swivel elbow and connector

assembly in a fourth position or configm:ation;

[0033] Fig. 16 is a cross sectional side view of the transition of the double swivel

elbow and connector assembly from the third position to the fourth position;

5
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[0034] Figs. 17 and 18 are isometric views of a triple swivel elbow and connector
assembly including a second swivel cuff according to still another example of the technology
in a first position or configuration;

[0035] Fig. 19 is an isometric view of the triple swivel elbow and connector assembly

of Figs. 17 and 18 in a second position or configuration;

[0036] - Fig. 20 is a side view of the triple swivel elbow and connector assembly of
Figs. 17 and 18;
[0037] Fig. 21 is a side view of the transition of the triple swivel elbow and connector

assembly from the first position to the second position;

[0038] Fig. 22 is side view of the triple swivel elbow and connector assembly in the
second position; '
[0039] Fig. 23 is a cross sectional side view of the triple swivel elbow and connector

assembly in the first position;

[0040] Fig. 24 is a cross sectional side view of the triple swivel elbow and cbnnector
- assembly in the second position;

[0041] Fig. 25 is side view of the transition of the triple swivel elbow and connector
assembly from the first position to the second position;

[0042] Fig. 26 is a cross sectional isometric view of the triple swivel elbow and
connector assembly in the first position; ‘

[0043] Fig. 27 is a cross sectional isometric view of the triple swivel elbow and
connector assembly in the second position; _ '

[0044] | Fig. 28 is a cross sectional side view of the triple swivel elbow and connector
assembly in a third position or configuration;

[0045] | Fig. 29 is a cross sectional side view of the triple swivel elbow and connector
assembly in a. fourth position or configuration;

[0046] F ig. 30 is a cross sectional side view of the transition of the swivel elbow and
connector assembly from the third position to the fourth position; '

[0047] Fig. 31 is a cross sectional view of a patient interface strucnire, or cushion,
usable with examples of the technology;

[0048] Fig. 32 isan isometﬁc view of a swivel elbow and connector assembly

according to an example of the technology;
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[0049] - Fig.33 isa partial side cross sectional view of the swivel elbow and connector
assembly of Fig. 32;

[0050] Fig. 34 is a top cross sectional view of the swivel elbow and connector
assembly of Fig. 32; |

[0051) Fig. 35 is an isometric view of a variation of the swivel elbow and connector
assembly of Fig. 32; | | , |

[0052] Fig. 36 is a front view of the swivel elbow and connectof assembly of Fig. 35;

- [0053] Fig. 37 is a cross sectional view of thé swivel elbow and connector assembly
of Fig. 35;
[0054]) Fig. 38 is an isometric view of a first component of a swivel elbow and anti-

asphyxia valve assembly according to an example of the technology;

[0055] Fig. 39 is a side view of the first component of Fig. 38;

‘[0056] Fig. 40 is a rear view of the first component 6f Figs. 38 and 39, .

[0057] - Fig. 41 is a cross sectional side view of the first component of Figs. 38-40;
[0058] Fig. 42 is an isometric view of the first component and a second component of

the swivel elbow and anti-asphyxia valve assembly;

[0059] Fig. 43 is a side view of the swivel elbow and anti-asphyxia valve assembly of
Fig. 42; ' ' -
[0b60] Fig. 44 is a rear view of the swivel elbow and anti-asphyxia 'va‘lve assembly of
Figs. 42 and 43; ,

[0061] Fig. 45 is a front view the swivel elbow and anti-asphyxia valve assembly of
Figs. 42-44;

[0062] Fig. 46 ‘is a cross sectional side view of the swivel elbow and anti-asphyxia

valve assembly of Figs. 42-45;

[0063] Fig. 47 is a top view of the swivel elbow and anti-asphyxia valve assembly of
Figs. 42-46; |
[0064] . Fig. 48 is an isometric view of a patient interface including a swivel elbow and

connector assembly according to another example of the technology;
[0065] Fig. 49 is an isometric view of a patient interface including a swivel elbow and
connector assembly according to another example of the technology;

[0066] Fig. 50 is an isometric view of the elbow of Fig. 49;
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[0067] Fig. 51 is a cross sectional view of the patient interface of Fig. 49;
[0068] Fig. 52 is a cross sectional view of a patient interface including a swivel elbow

and connector assembly according to another example of the technology;

[0069] Fig. 53 is an isometric view of an elbow according to an example of the
technology; | _ -
[0070] - Fig. 54 is a cross sectional view of the elbow of Fig. 53;

[0071] Fig. 55 is a cross sectional view of an elbow and tube connector assembly

according to the technology;

[6072] Fig. 56 is an enlarged view of a portion of Fig. 55;

[0073] Fig. 57 is an exploded assembly view of the elbow and tube connector
assembly of Fig. 55; |

[0074] Fig. 58 is an explodeci assembly view of an elbow and tube connector

assembly according to another example of the technology;

[0075] - Fig. 59 is an assembly view of the elbow and tube connector assembly of Fig.
58; |

[0076] Fig. 60 is a cross sectional view of the elbow and tube connector assembly of
Fig. 59; |

[0077] Fig. 61 is an exploded assembly view of an elbow and tube connector

assembly according to another example of the technology;

[0078] Fig. 62 is an assembly view of the elbow and tube connector éSSembly of Fig.
61; v ,

[0079] Fig. 63 is a cross sectional view of the elbow and tube connector asseinbly of
Fig. 62; | |

[0080] " Fig. 64 is an isometric view of the connector of the elbow and tube connector

assembly of Fig. 63; ‘
[0081] Fig. 65 is a cross sectional view of the connector of Fig. 64;

[0082] Fig. 66 is a cross sectional view of a tube connector assembly according to an
example of the technology; |
[0083] Fig. 67 is an isometric view of the tube connéctor assembly of Fig. ‘66;

[0084] Figs. 68A‘-Dv show a multi-step process for manufacturing an elbow with anti-
asphyxia valve;
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[0085] Fig. 69A shows a perspective view of the a variant of the elbow;
[0086] Fig. 69B shows a cross section of the variant shown in Fig. 69A; and
[0087] Fig. 70 shows the AAV (a variant) in isolation.

DETAILED DESCRIPTION OF ILLUSTRATED EXAMPLES

[0088] The following description is provided in relation to several examples which
may share common characteristics and features. It is fo be understood that one or more
features of any one example may be combinable with one or more features of the other
examples. In addition, any single feature or combination of features in any df the examples
may constitute additional examples. _
[0089] In this spcciﬁcation, the word “comprising” is to be understood in its “open”
sense, that is, in the sense of “including”, and thus ndt limited to its “closed” sense, that is the
sense of “consisting only 6f”. A corresponding meaning is to be attributed to the
corresponding words “comprise”, "comprised" and "comprises" where they appear.
[0090] The term "air" will be taken to include breathable gases, for example air with
supplemental oxygen. It is also acknowledged that the PAP devices or blowers described
herein may be designed to pump fluids other than air. |
[0091] The present technology is adapted to provide an arrangement or assembly
between a patient intérface and a tube that may be adapted to decouple tube drag forces,
provide a freedom of movement for the tube to enable a patient to position the tube in a
desired position without disrupting the seal, vent exhausted gases and provide a compact,
| uhobtrusive design that is aesthetically acceptable to patients. |
[0092] . The venting arrahgement may diffuse the exhausted air to prevent air jetting on
patients or their bed partners, and to reduce noise. ’
- [0093] The venting arrangement may cooperate with the elbow or connector assembly
to further diffuse exhaled air, for example the elbow may be provided with a ridge‘ to deflect
air in a diffused manner. '
[0094] The elbow may be provided with one or more swivel connectors adapted to
provide more degrees of movement and aid in decoupling tube drag forces.
[0095] ~ The elbow may be referred to as an adaptor, connector or may be described as

any element attach an air delivery tube to a patient interface.
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[0096] = Swivel Elbow and Connector Assembly — Vented Connector or Ring

[0097] Referring to Figs. 1-4, a swivel elbow and connector assembly 10 according to
an example of the technology comprises a vented elbow connector, or ring, 20 and a swivel
elbow 40. A sleeve 30 is provided between the vented elbow ring 20 and the swivel elbow
40. The sleeve 30 is provided between a first end of the swivel elbow 40 and the vented
elbow ring 20. A swivel cuff 50 is provided to a second end of the swivel elbow 40 opposite
the first end. The swivel cuff 50 comprises a swivel cuff annular engaging ring 51 that is
received in an annular groove 43 of the swivel elbow 40 so that the swivel cuff 50 is
retatable, or swivelable, with respect to the swivel elbow 40.
[0098] The second end portion of the swivel elbow 40 also includes a tapered flange
44 that is received in an annular groove 52 of the swivel elbow 50 to secure the swivel elbovy |
50 to the swivel elbow 40. The swivel elbow 40 also includes an end portion 53 that is
configured to be connected to an air delivery hose or conduit that is configured to deliver a
flow of breathable gas generated by a flow generator, or blower. |
[0099] Referring to Fig. 2, the vented elbow ring 20 comprises an inner flange 22 and
"an outer flange 23. A patient interface structure, e.g. cushion, 5 of a patient interface system
may be fitted into a channel 24 of the vented elbow ring 20 defined by the flanges 22, 23.
The cushion 5 may be a nasal cushion, a full face cushion, or a nasal pillows or prongs
cushion. The petient interface system may also include, for example, a support structure, or
frame, that supports the cushion 5; a tube, conduit, or hose conﬁgmed to deliver a flow of
breathable gas to the cushion; and/or a patient interface positioning and stabilizing system |
(e.g. headgear). It should a.ls_ovbe appreciated that the vented elbov? ring 20 may be provided
in, for example, the support structure or frame.
[00100] Referring to Fig. 31, a cushion 5 usable with the swivel elbow and connector
assembly 10 may include a sealing portion 950 having an upper lip engagement portion 962
that is supported by a supporting portion 953. The sealing portion 950 is separated from the
supporting portion 953 by a front gap in an aree of a nose tip engagement portion 952. The
nose tip engagement portion 952 is flexible and can extend downward when contacted by a
patient’s nose, but will be limited in how far it can extend if it reaches the supporting portion
953. The nose tip ehgagement poi'tion 952 is extended in length from the aperture 955 to fit

nose tips of different size, so that the nose tip of different patients may engage the nose tip

10
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“engagement portion at different locations. A stem 954 supports the supporting portion 953
and the sealing portion 950. The cushion 5 may be as disclosed in, for example, International
Application PCT/AU2010/00684 (WO 2010/139014 A1), the entire contents of which are
incorporated herein by reference. However, it should be appreciated that the swivel elbow
and connector assemblies disclosed herein may be used with other patierit interface structures
or systems, e.g. cushions, such as those disclosed in, for exémple, U.S. Application
61/443,623 or U.S. 2009/0044808 A1, the entire contents of each being inco_rporated herein
by reference. o ' ’
[00101] The stem 954 may receive the vented elbow ring 20. 'l'he vented elbow ring
20 may be inserted into the aperture of the cushion 5 such that the stem 954 is sealingly |
located in the channel 24 between the flanges 22, 23. The sealing portion 950, the stem 954, |
and the supporting portion 953 may be a flexible material such as liquid silicone rubber
material or another elastomeric material, e.g., TPE, gel or foam. The stem 954 and the
supporting'portion 953 may be formed together such as in a mold, and the sealing portion 950
may be formed separately and then joined together, e.g. such as by gluing. Alternatively, the
stem 954 and the supporting portion 953 may be formed together such as in a mold, and then

 the sealing portion 950 may be bonded to the supporting portion 953 and the stem 954 in the
mold. |
[00102] The cushion 5 may comprise a flexible gusset 965, which may include the
supporting portion 953 and the stem 954. The supporting portion 953 and the stem 954 may
be formed as a single unitary element. The flexible gusset 965 may be constructed of a
silicone with a hardness of about 20 to 90 Shore A, preferably about 40 Shore A. The
flexible gusset 965 could also be made from polycarbonate polypropylene nylon,
thermoplastic elastomer (TPE), HytrelTM, etc.

[00103] Referring again to Figs. 1-4, the vented elbow ring 20 comprises a plurality of
vent slots 25 that extend through the inner flange 22 across the channel 24 and through the
outer flange 23. As shown in Fig. 2, the sleeve 30 includes a sleeve flange 31 provided

| between a flange 41 of the swivel elbow 40 and the flange 23 of the vented elbow ring 20. As

shown in Fig. 1, the connection of the sleeve 30 between the swivel elbow 40 and the vented

elbow ring 20 provicles a plurality of vents 21 for the venting of exhalation gases from the

interior of the cushion 5 to the exterior of the cushion 5 through the vent slots 25.

11
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[00104] The shape of the vent hole in one example of the present technology may be
such that the cross section (e.g., round) is larger on or towards the inside (entry of air)
compared to the smaller outside cross sections (e.g., diameter) where the air exits to
atmosphere. Also, the exit point or region may be angled to diffuse air away from bed
| partner/bed clothes, e.g., not perpendicular.
[00105] A smooth traﬁsition may be provided at the vent passage to help reduce/ensure
low noise providing vents a]c;ng the swivel effectively increase overall length of vents, which
may allow for laminar flow development, and result in less noise. , .
. [00106] The first end portion of the swivel elbow 40 includes a tapered flange 42 that
engages an annular surface 32 of the sleeve 30. A cylindrical portion 33 of the sleeve 30
extends between the sleeve flange 31 and the tapered flange 42 of the svﬁvel elbow 40. The
sleeve 30 in the swivel elbow 40 may be permanently assembled by the tapered flange 42 as
shown in Fig. 2, although it should be appreciated that the sleeve 30 may be under molded, co
molded or otherwise formed with the swivgl elbow 40 to reduce assembly costs.
[00107] Referring to Figi 1, the swivel elbow and connector assembly 10 may be
provided with a plurality of vents 21, for example, 20-60 vents, for example 30-50 vents, for
example 38 vents, 40 vents or 42 vents. The cross sectional area of the vents may vary from,
for example, 0.5 mm x 0.5 mm, for example, 1.0 mm x 1.0 mm, or 0.7 mm x 0.7 mm.
[00108] The sleeve flange 31; and the flange 41 of the swivel elbow 40 may be
provided at an angle that provides for venting of the exhalation gasesb from the interior of the
cushion 5, 360° around the swivel elb&w 40 and in direction away from the face of the
patient. The sleeve 30 provides good diffusivity, and the vent path is contained and easily
adjustable. The formation of the vents 21 by the sleeve 30 also reduces the noise 'of the
* venting from the interior of the cushion 5. | , }
[00109] Although the vented elbow ring 20 is shown in Figs. 1-4 as circular, it should
be appreciated that the vénted elbow ring may be, for example, élliptical in cross section, as
show in Figs. 35 and 36. - ’
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[00110] Swivel Elbow and Connector Assembly — Vented Elbow
[00111] Referrihg to Figs. 32-37, a swivel elbow and connector assembly 120

according to another example comprises a swivel elbow 140 and a connector, or ring, 150. A
cushion 130 comprises a flexible base 133 comprising an aperture for sealingly receiving the
ring 150. The flexible base may comprise a flange, or stem, 138 that is configured to be
received in a channel 154 of the ring 150 that is defined between an inner flange 152 and an
outer flange 153. The cushion 130 may comprise nasal pillows 131 for sealingly engagirlg the
nares of a patient or usér and connectors 132 for connecting the cushion 130 to a patient
interface structure positioning andvstabilizing system (e.g. headgear). The cushion 130 may
be as disclosed in, for examgle, International Application PCT/AU2008/001-5_57 (WO
2009/052560 Al), the entire contents of which are incorporated herein by reference. It should
be appreciated that other cushions or patient interface structures may also be used with the
assembly 120, including rigid or serﬁi-ﬁgid patient interface support structures (e.g. frames).
[00112] The elbow 140 includes a first end 143 configured for connection to, for
example, a delivery hose or conduit. The elbow includes a tapered flange 142 at a second end
for securing the elbow 140 to the xing 150. Intermediate the first and second ends, the elbow .
140 includes an angled flange 141 having a plurality of vents 145 spaced around the»ﬂange
141. .The flange 141 is angled with respect to the longitudinal axis of the elbov\;' 140. The
number and size of the vents may be as described above. It should also be appreciated that
the vents 145 may be distributed around the angled flange 141 evenly or randomly. It should
further be appreciated that the vents 145 may not extend around the entire circumference of
the angled flange 141 of the elbow 140, for examplé as shown in Fig. 35.

[00113] A radial flange 146 may surround the angled flange 141 that engages the outer
flange 153 of the ring 150. The ring 150 is secured between the tapered flange 142 and the

- radial flange 146. The elbow 140 may further comprise a baffle 144 to separate the venting
portion 147 from an incoming flow of breathable gas from the first end 143, although it may -
be circular or have other shapes as well.

[00114] Referring to Figs. 35-37, the ring 150 may have Aan elliptical configuration (e.g.
elliptical cross section). A circular radial flange 155 may be provided on the ring 150 to form
~ a sealing interface with the radial flange 146 of the elbow 140. As also shown in Fig. 35, the

vents 145 may not be provided around the entire circumference of the elbow, for example the
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lower portion 159 of the angled flange 141 may not include vents 145, and/or the angled

" flange 141 may have a reinforced portion 157 between vents 145. As shown in Fig. 37, the
baffle 144 of the elbow 140 also has an elliptical configuration that provides venting portions
147 and non-venting portion 149 to the elbow 140.

[00115) Double Swivel Elbow and Connector Assembly — Vented Connector or
Ring
- [00116] = Referring to Figs. 5-16, a double swivel elbow and connector assembly 60

according to a example comprises a ball and socket connection i.e. a ball joint vented elbow
ring 70, a ball joint swivel elbow 80 swivelably connected to the ball joint vented elbow ring
70,and a swivél cuff 90 swivelably connected to the ball joint swivel elbowv80. The ball
joint vented elbow ring 70 includes a plurality of vent slots 71 extending around the periphery
of the elbow ring 70.. As shown in Fig. 7, the slots 71 extend through an inner flange 73 of
the elbow ring 70 and throﬁgh an outer flange 74 of the elbow ring 70. A cushion 5 having an
aperture mﬁy be received in a channel 75 between the inner flange 73 and the outer flange 74.
When the elbow ring 70 is pbsitioned in the aperture of the cushion 5, vent holes are created
between the vent slots 71 in the elbow ring 70 and the cushion 5. The cushion 5 is secured to
the double swivel elbow and connector assembly 60 when the stem 454 of the cushion is
received in the channel 75 of the vented elbow ring 70. As used herein, the term “sealingly
secured” means that tpe flow of breathable gas delivered to the patient interface system, e.g.
cushion, through the swivel elbow will not pass from the interior to the exterior of the patient
interface system through the vents in the absence of exhalation by the patient or wearer of the
patient interface system.

[001 17] Referring to Fig. 6, the vented elbow ring 70 includes an annular surface 72
that may be flush or in line with an annulai,surface 81 of the ball joint swivel elbow 80 when
- the double swivel elbow and connector asSembly 60 is in the position or configuration shown
in Figs. 5-7, i.e., with the‘elbow pointing generally downward. As shown in Fig. 10, the ball
joint swivel elbow 80 includes an arcuate annular, or partialiy spherical, outer surface 82 that
is swivelably cbntained by an arcuate émnular, or partially spherical, inner surface 76 of the
vented elbow ring 70. The vented elbow ring 70 and the ball joint swivel elbow 80 thus act
as a ball joint connection between the vented elbow ring 70 and the swivel elbow 80. The
inner surface 76 and the outer surface 82 havé radii of curvature that are approximately equal.
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The substantiallyvequal radii of curvature may be achig:ved by molding the vented elbow ring
70 and the swivel elbow 80 together, without the vented elbow ring 70 and the swivel elbow
80 chemically bonding or mechanically bonding in the mold, e.g., by shrinkage. The inner
surface 76 and the 6uter surface 82 are engaged essentially over the area of contact between
the surfaces so that no or little gas flows between the ring 70 and the elbow 80.

[00118] The swivel elbow 80 may swivel from the position shown in Fig. 12, in which
the annular surface 81 is flush with the annular surface 72 of the vented elbow ring 70 and the
longitudinal axes of the ring 70 and the elbow 80 are co-linear, to the position shown in Figs.
13, 15 and 16, in which the ‘anhular surfaces 72, 81 are not flush and the longitudinal axes are
at an angle to each other. An annular junction 85 between the arcuate annular outer surface
82 of the swivel elbow 80 and the end portion of the swivel elbow 80 limits the swiveling of
the elbow 80 within the vented elbow ring 70, as shown in Figs. 13, 15 and 16.

[00119] Referring to Figs. 10-16, the end portion of the sﬁvel elbow 80 includes an

- annular groove 83 that receives a tapered annular engaging ring 91 of the swivel cuff 90. A
tapered flange 84 of the swivel elbow 80 engages the tapered annular engaging ring 91 of the
swivel cuff 90 to retain the swivel cuff 90 to the swivel elbow 80. As shown in Figs. 12 and
13, the swivel cuff 90 includes an angled gi'_oove 92 that allows the swivel cuff 90 to rotate
from the position shown in Fig. 12 to the position shown in Fig, 13.

[00120] Referring to Figs. 9 and 14, the pivoting of the swivel cuff 90 allows a
longitudinal axis of the double swivel elbow and connector assembly 60 to rotate through an
angle o of, for example 40-60°, for example 50°,

[00121] The double swivel elbow and connector assembly 60 allows for swiveling of
the connection of an air delivery tube or conduit to the swivel cuff end portion 93 in two
directions. For example, as shown in Figs. 7 and 8, the swivel cuff 90 may swivel from the
position shown in Fig. 7 to the position shown in Fig. 8 while the swivel elbow 80 remains in
a position such that the annular surface 81 of the swivel elbow is flush with the annular
surface 72 of the vented elbow ring 70. The transition from the alignment shown in Fig. 7 to
'the alignment ‘shown in Fig. 8 is shown in Fig. 9 as a central axis of the swivel cuff 90 rotates
through the angle a of, for example, 50°. The swiveling of the cuff 90 from the position
shown in Flg 7 to the position shown in Fig. 8 allows a short air delivery tube or conduit to

straighten out thereby reducing torque forces applied to the vented elbow ring 70 and cushion
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5. In other masks without this swivel, if the tube is pulled in a direction that is pérpendicular
to the central axis of the elbow, because the elbow has an L shaped configuration and no
‘swivel, it cannot rotate to be in line with the tube; therefore this pulling force is directly
applied to the mask and can disrupt the seal. The ball joint (or ball and socket corinection)
design allows the elbow and the swivel to re-align depending on the forces being exerted by
the tube. ‘
- [00122] The double vaivel elbow and connector assembly 60 also permits the swivel
elbow 80 to swivel with respect to the vented elbow ring 70, for example, from the position
shown in Fig. 13 to the position shoWn in Fig. 15. The pivoting or swiveling of the swivel
elbow 80 is limited by the annular junction 85 between the arcuate annular outer surface 82 of
the swivel elbow 80 and the end portion of the swivel elbow 80. The swivel elbow 80 may
also swivel from the position shown in Fig. 13 to the position shown in Fig. 16 while the

swivel cuff 90 may also pivot or swivel with respect to the swivel elbow 80.

[00123] Triple Swivel Elbow and Connector Assembly — Vented Connector or
Ring _

[00124] Referring to Figs. 17-30, a triple swivel elbow and connector assembly 60
according to another example comprises a second swivel cuff 100 swivelably connected to
the end portion of the swivel cuff 90. The second swivel cuff 100 comprises a tapered
annular engaging ring 101 that is received in an annular groove 95 in the end portion of the
swivel cuff 90. A tapered flange 94 is provided at the end of the swivel cuff 90 to engage and
retain the annular engaging ring 101 of the éecond swivel cuff 100. The second swivel cuff
100 includes an annular groove 102 that receives the tapered flange 94 of the swivel cuff 90.
The second swivel cuff 100 includes an end portion 103 that is configured to re_(‘;eive an air
delivery tube or conduit for receiving a flow of breathable gas provided by a flow genemtor,
or blower, for delivery into a patient interfaée including the cushion 5. _

[00125]) The swivel cuff 90 aﬁd the swivel elbow 80 of the examples shown in Figs.
17-30 are swivelable in the same manner as> described with respect to the example disclosed
in Figs. 5-16. As shown in Figs. 21 and 25, the pivoting of the swivél_ cuff 90 allows a
longitudinal axis of the triple swivel elbow and connector assembly 60 to lrotate through an |
‘angle B of, for example, 40-60°, for example 50°. Although the second swivel cuff 100 is

shown as inéluding an annular groove 102 that receives the tapered flange 94 of the swivel
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cuff 90, it should be appreciated that the second swivel cuff 100 may be provided with an
angled groove similar to the angled groove 92 of the first swivel cuff 90 to permit the second
swivel cuff 100 to swivel through an angle similar to the manner in which the swivel cuff 90

swivels with respect to the swivel elbow 80.

[00126] Swivel Elbow and Anti-Asphyxia Valve Assembly
[00127] Referring to Figs. 38-47, a swivel elbow and anti-asphyxia valve assembly 300

according to an example of the technology may be provided having a diffuse vent. The
assembly may also include engagement portions, €.g. buttons or actuators, for engaging and
disengaging the assembly 300 to a patient interface, e.g. a mask. The assembly 300 may be
molded in one piece. This arrangement is advantageous as the patient is not required to -
dismantle the component (thereby preventing potential loss of components or misalignment
when reassembling), the cost of the component may be lower, and the anti-ésphyxi_a valve
may be positioned such that it cannot be tampered with or accidentally removed.

[00128) The assembly 300 may comprise a first elbow component, base moulding,
_collar or skeleton portion 200, as shown 1n Figs. 38-41. The skeleton portion 200 may
provide the underlying structure of the assembly 300 to support the assembly in an open or
patent position. As shownvin Fig. 38, the skeleton portion 200 may include vent holes 230
adapted to permit the exit of exhausted gases from a patient interface as per previously
described examples. As shown in Fig. 41, the skeleton portion 200 may further compﬁSe a
baffle 260 adapted to separate the incoming gases from the outgoing gases in the assembly
300 as per previously described examples. v

[00129] The skeleton portion 200 may also include a first connection region 245
‘comprising engagement tabs 240 for interfacing or connecting with a patient interface, for
exarhple. The first connection region 245 may be substantially arcuate or define a first
arcuate region when viewed from the front. The skeleton portion 200 may also include a
second connection region 250 fdr interfacing or connecting with a tube or swivel, for »
example. The skeleton portion 200 may further include a stop 255 to position the assembly
300 with respect to a mask, for example, and prevent the assembly 300 from trzivelling
through the connection with the mask or insertion of the assembly 300 into the mask.
[00130] The skeleton portion 200 may be formed of a relatively rigid, or stiff, material

so that the structure may rémain open to permit the flow of gases. Stiffer materials may
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/

minimize the noise of the air exiting the vent holes. The skeleton portion 200 may be formed
of, for example, polycarbonate, polypropylene, or nylon. A rigid material may aléo assiSt in
maintaining the assembly 300 in an open position under certain loads, e.g. the patient lying on
the assembly. A rigid material may also be easier for the user to connect and disconnect from
the mask, tube and/or swivel.

[00131] As shown in Fig. 39, the skeleton portion 200 may further comprise supports,
arms or interconnecting regions 290 adapted to connect the first connection region 245 with
the second connection region 250. The supports 290 may also form the boundaries of a first
aperture 210 and a secend aperture 220. The supports 290 may be flexible and resilient, i.e.
the supports 290 may return to their original shépe after deformation. The first aperture 210
may be struciured and arranged to receive an anti asphyxia valve or other valve. The second
aperture 220 may be sfructmed and arrahged to receive a flexible member or web. The
second aperture 220 may extend to an opening, gap or relief 280 at the first connection region
245, as shown in Fig. 40. '

[00132] Referring to Fig. 39, the vent holes 230 may be positioned on a surface 235
that is generally circular or rounded to better diffuse exiting air streams. The surface 235 may
be tapered to prevent moisture build up on the elbow - this can cause vent whistle i.e. air
exiting the vent holes to create a high pitched whistle-like noise. The vent holes 230 may be
scattered around the surface 235 to diffuse the air flow. It should be appreciated that the vent
holes 230 may be uniformly spaced around the surface 235, or provided as otherwise
described herein. | '

[00133] The skeleton porvtion‘200 may further include second supports or stops 270

| adapted to receive a button or other engagement mechanism. The second supports 270 may
be adapted to.transmit a force from an engagement feature or mechanism, such as a button, to
the skeleton portion 200. The second supports 270 may also reinforce or provide a foundation
for an engagefnent feeture or mechanism, such as a button, such that when the button is
pressed it does not collapse, rather it transmits a force to the skeleton portion 200. The
second supports 270 may be an alignment feature to align the skeleton portion 200 in a tool or
‘mold. The second supports 270 may form a surface for a second component, for example an

over-mould, to abut or be formed against.
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[00134] The skeleton portion 200 may be over-moulded or otherwise formed with a
second component (afso referred to as a flexible portion or deformable region) 335, é.g. an
assembly over-mould. For exémple, the skeleton portion 200 may be moulded in a first tool
and then transferred to a second tool for ovér-moulding with the second component 335; or
could be done all in one tool. That is, second component 335 may be chemically,
mechanically or otherwise formed to the skeleton portion 200. The second component 335
may be formed of a relatively flexible material, such as thermoplastic elastomer (TPE),
silicone, gel or other material.

[00135] The second component 335 may include ehgagement portions 320, a flexible
member or web 330, alip 315 and a valve member 310. The engagement portions 320 may
be, for example, buttons, grips, tabs or other arrangements adapted to receive a pressing force
or other motion from a patient or clinician. The engagement portions 320 may be supported
and/or reinforced by the second supports 270. The engagement portions 320 may, when
pressed, squeeze tonds one another thereby displacing the first supports 290 inwards. The
first supports 290 may then deform the first connection regioh 245 from a first, resting
position (e.g. a circular shape) to a second, pressed positioﬁ (e.g. an oval or elliptical shape).
The gap or relief 280 may be adapted to permit the first connection region 245 to flex. This
change in shape may move the engagement tabs 240 from a first, engaged position, to a
second, disengaged position. The gap or relief 280 may form a second arcuate region, such
that when combined with the first arcuate region of the first connection region 245, the two
components form a circie and hence a cylinder. ‘

[00136] The flexible member or web 330 may be connected to the 'engagerhent portions
320 and also seal the second aperture 220. The flexible member 330 may be in the form ofa
membrane or other readily deformable shape, as when engagement portions 320 are pressed,
the ﬂexiblg member 330 may buckle or bend.

[00137] The lip 315 may be formed about and positioned around the perimeter of the
first aperture 210. The lip 315 may be adapted to prevent objects from entering the first
aperture 210. The lip 315 may also serve as a blank off for molding elbow Assembly 300.
[00138] The valve member 310, as shown in Fig. 46, may be positioned within the
body of the elbow assembly 300, i.e. between the first supports 290. The valve member 310

may act as an anti-asphyxia valve, i.e. when air is delivered from the second connection
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region 250 to the first connection region 245, the valve member 310 may move into a first
position (not shown) to occlude the first aperture 210; and when there is no air being
delivered from the second connection region 250 to the first connection region 245, the valve
member 310 may move to a second position (Fig. 46) that does not occlude the first aperture
210, thereby permitting the patient to receive air from atmosphere through the first aperture
210. The valve member 310 may be a flap. The valve meniber 310 may be integrally formed
-with the second component 335, e.g. through a living hinge attached to the“lip. It should be
. appreciated that the valve member 310 may be fonned separately from the second component '
335 and attached to the secoxid component 335. The valve member 310 may be larger than |
the first aperture 210, so as to occlude the first aperture 210 when air is delivered from the
second connection region 250 to the first connection region 245. _
[00139] The valve member 310, the lip 315, the engagement portions 320, and the
flexible member 330 may be formed from the same material in a single piece. Alternatively,
one or more of these components may be formed separately and/or from an alternative
material. | ( |
[00140] _ In a further example of the present technology, e.g., shown in Figs. 68A-70 an
elbow 80 may be formed or constructed in a multi-step process, €.g., three step process, to
achieve a single component with multiple functions. The elbow 800 may comprise a skeleton
or frame 805, €.g., constructed of rigid or semi-rigid material, and adapted to communicate air
flow from an air delivery tube to a mask. The skeleton 805 may be first formed or molded in
a tool. Skeleton 805 may be constructed of a polymer such as polypropylene, polycarbonate,
and nylon. o , .
[00141] The elbow 800 may further corﬁpﬁse an AAV (anti-asphyxia valve) 810
having a flap 812 adapted to provide the patient with access to atmospheric gas should a flow
generator fail to deliver air to the mask. The AAV 810 may be formed or molded within the
skeleton 805 or formed or molded and then subsequently assembled to the 'skelétdn 805. For
example, as shown in Figs. 68A-68D, the AAV 810 may be molded and then pulled through
an opening 815 in the skeleton. A pull tab 820 of the AAV may enable the AAV 810 to be
pulled through the opening 815 so as to position, retain and/or seal the AAV relative to the
skeleton. The pull tab 820 may be a sacrificial componeht that-once utilized (e.g., pulled
through the opening) it may bé cut off (such that an outer surface 810.2 of an outer flange
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~ 810.1 is substantially flush with the elbow surface) as shown in Fig. 69 or otherwise removed
(e.g., once an inner flange 825 is pulled and anchored against the inner surface of the
skeleton, further applied force wﬂi tear the pull fab away from the AAV, possibly assisted by
a perforation(s) between pull ﬁb and outer flange 810.1). Alternatively the AAV 810 may be
molded in the opening 815 and extending through the skeleton 805 without the need for pull
tab 820. The AAV 810 may include an inner flange 825 to seal the AAV 810 against‘the
* inner wall 830 of the skeleton 805.
[00142] The elbow 800 may comprise a flexible component 832 (Fig. 69A) adapted to
secure the AAV 810 in poéition and/or form one or more rélease buttons 835 of the elbow
800. For example, the ﬂexiblé component 832 may be a silicone or TPE which is molded
over the skeleton 805 to form the outer portions of the release buttons 835, thereby allowing
 the release buttons 835 to flex; and may be molded over the AAV 810 at the opening 830 to
seal and hold the AAV 810 in position relative to the skeleton 805.
[00143] The arrangement may have one or more of the following advantages:

e ~The AAV is sealed in position and cannot be removed from the elbow thereby

~ preventing the patient from accidentally disassembling the AAV and thus
rendering the device unsafe.

. ~ The flexible component can be molded in a single shot - if there was no
flexible.component over the AAV then the flexible domponent may be molded-
on either side of the elbow at each button. Since it is molded in a single shot,
it may be more efficient and less expensive to tool '

¢ The elbow may be more visually appealing.

[00144] Swivel Elbow and Connector Assembly Including Patient Interface
Cushion ' ‘

[00145] Referring to Fig. 48, a patient interface system 400 for delivering a flow of
breathable gas to a patient may include a swivel elbow 410, a swivel or ring or connector 420,
and a cushion 430 for sealingly engaging the patient’s airways. Although the cushion.430 as
shown includes nasal pillows or prongs or puffs, it should be appreciated that other cushions
may be provided, for example a nasal cushion or a full face cushion. The swivel 420 may be
removably attachable to tﬁe cushion 430 by é bayonet type connection 440 that includes
detents 421 on the swivel 420 to engage with tabs 431 on the cushion 430. Vents 411 are
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provided between the elbow 410 and the swivel 420. ‘The vents 411 may include slots
provided on the elbow surface to create venting gaps between the elbow 410 and the swivel
420. It should be appreciated that the slots may be provided in the Swivel instead of the
 elbow, or that élofs may be provided in both the elbow and the swivel.

[00146] Referring to Figs. 49-51, according to another example a patient interface
system 450 may include a swivel elbow 460, a swivel or ring or connector 470, and a cushion
490. The swivel 470 may be connected to a ring 480 that is attached to the cushion 490 at
481. The ring 480 may be permanently or removably attached to the cushion 490. For
example, the cushion 490 may be overmoulded to the ring 480 or the cushion 490 and the
ring 480 may be attached by adhesive. As another example, the cushion 490 and the ring 480
may be press fit together. |

[00147) The elbow 460 may be removably attached to the svyiw)el 470 or the elbow may
be permanently attached to the swivel 470. The elbow 460 may have flexible buttons 462
provided beMeen grooves 463 formed in the elbow 460. The buttons 462 may be pressed or
flexed to connect and disconnect the elbow 460 from the swivel 470. | .
‘[00148] Vents 461 are provided between the elbow 460 émd the swivel 470. The vents
461 may include slots provided on the elbow surface to create venting gaps between the
elbow 460 and the swivel 470. It should be appreciated that the slots may be provided in the
swivel instead of the elbow, or that slots may be provided in both the elbow and the swivel.
[00149] | Referring to Fig; 52, a patient interface system 500 according to another
example may include a swivel elbow 510, a swivel or ring or connector 520, and a cushion
530. The cushion 530 may be permanently or removably connected to the swivel 520 at 521.

. The elbow 510 may be press fit to the swivel 520 and be releasable by pressing buttons 512
provided between grooves 513 as per grooves 463. Grooves 463 are made air tight by either
being thinned regions of material or an over-molded second material (e.g., TPE, silicone).
The elbow 510 may further include slots 511 to vent exhaled gases and a baffle 514 to reduce
noise and increase exhaust gas washout. '

- [00150] Referring to Figs. 53 and 54, an elbow 550 according to an example of the
technology may include slots 551 to vent exhaled gases and a baffle 554 to reduce noise and
increase exhaust gas washout. An aperture 552 may be provided in the elbow 550 to permit
the patient to breathe in the event that the flow of breathable gas is interrupted or stopped. An
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AAV flap 555 is provided to close the aperture 552 when a flow of breathable gasis in the’
elbow 550 (i.e. the flow of breathable gas biases the flap 555 into a closed position to cover
the aperture 552). As-shown in Figs. 53 and 54, the AAV flap 555 is in the open position.
The elbow 550 may be moulded from, for example, a rigid material to improve vent flow
noise and to prevent the slots 551 from occluding. The AAV flap 555 may be foﬁned of, for
example, a flexible material té enable movement of the AAV flap 555 from the open to the
closed position under the influence of the flow of breathable gas. |

[00151]. Elbow and Tube Connector A;semb!g

[00152] Referring to Figs. 55 - 57, an elbow and tube connector assembly 560 may
include an elbow 570 and a tube connector 580 that clips into the inner surface of the elbow
570. Clipping the tubé connector 580 into the elbow 570 reduces the overall visual bulk of
the asSembly 560 and may also create a tube-specific fitting such that oxﬂy tubes 590 provided |
by a certain manufacturer or provided can be used with the elbow 570.

[00153] The elbbw 570 may include a lip or flexible element 571 adapted to engage
with an outer surface, e.g. a groove, 581 of the tube connector 580 to ensure a more robust
seal. The tube connector 580 may also include a series of ridges 582 adapted to engage with
the inner surface of the elbow 570, thereby. causing a seal, while avoiding increased friction
between the tube connector 580 and the elbow 570 to permit rotation of the corhponents

relative to one another.

[00154] Straight Swivel for Elbow and Tube Connection
[00155] Referring to Figs. 58-60, a tube and elbow connector assembly may 600

include a swivel elbow 610, a tube connector 630 and a swivel or connector or ring 620. The
assembly 600 may be used to connect the elbow 610, such as the elbow disclosed in, for
example, U.S. 2010/0307502 Al, the entire contents of which are incorporated herein by
reference, to a short retractable tube, having a length of, for example 150 mm, such as
disclosed in, for example, U.S. 2009/0078259 A1, the entire contents of which are
incorporated herein by reference. The assembly 600 may reduce rotational / torque forces
between the tube and the elbow. For example, as disclosed in U.S.V 2010/0000534 Al,a
patient interface system méy include a “pillow cushion” that is adhesively applied to the
patient’s face. As the patient interface system has no headgear, it therefore has little to no

resistance to rotational forces being applied to the pillow cushion. The patient interface
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system may include a decoupling gusset, a ring elbow and a short, retractable tube attached to
the elbow. A longer tube, e.g. a 2 m tube, may be connected to the short, retractable tube by a
swivel. As the short, retractable tube is stretched, it may rotate almost a full revolution. This
in turn rotates the elbow and distorts the pillow cushion and may pull the prongs or pillows
out of the nose. In the patient interface of U.S. 2010/0000534 Al, the short, retractable tube
assembly is designed to be ‘semi-permanent’ and have minimal leak through the tube-elbow
interface. As such, there is no ability to rotate at the short, retractable tube and elbow |
interaction site and the elbow acts as a solid fixture and increases the torque onto the cushion.
[00156) By altering the location of the swivel in the patient interface system, for
example by placing the swivel between the short, retractable tube and the elbow, all the
rotational forces of both the longer tube and the short, retractable tube would be rotationally
decoupled from the cushion. o
[00157] By copying the geometry of the external surface of the elbow, and the internal
surface of the short tube cuff and offsetting each by, for example, 0.2 mm, preferably 0.1 mm,
there would be clearance between both parts. As the tube is stretched and starts to rotate, the
surface with the least resistance will swivel. The swivel may either ‘fuse’ (i.e. not rotate) on
one side, and rotate 100% on the other, or take up 50% of the rotation on either side so that
the cushion would only experience a tensile force. ' '
[00158] Referring to Figs. 61-65, a tube and elbow connector assembly 650 according
to another example includes an elbow 660 connectable to a tube or tube cuff 690 by a swivel
component 670, 680 made b);, for example, overmoulding a first swivel component 680 over
a second swivel component 670 in a mould assembly to fofm a freely rotating swivel in a
smaller footprint, i.e. minimising the extension of the elbow length. The internal géomeu'y of
the cuff 690 and the external geometry of the elbow 660 were replicated to ensure a tight fit
with no leak, yet the shrinkage of the in-mould assembly would allow a smooth rotation. The
swivel components 670, 680 form a two part swivel moulded as one.
[00159] Referring to Figs. 66 and 67, a tube cuff-to-tube cuff conﬁector 700 assembly
may also provide a swivel configured to join cuffs 710, 730 of short tubes with no
multiplication of the torque forces. A cuff connector 720 may be provided between‘two short
tubes of, for example, 150 mm in length, rather than one 300mm tube with 100% clockwise
torque force. The cuff connector 720 connects the two short tubes, and each the two short
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tubes may bé wound in different direg:tions, (i.e. 50% clockwise, 50% anti-clockwise) to
cancel each other’s torque out. ‘ |

[00160] While the technology has been described in connection with what are presently
considered to be the most practical and preferred examples, it is to be understood that the
technology is nbt to be limited to the disclosed examples, but on the contrary, is intended to

" cover various modifications and equivalent arrangernents included within the spirit and scope
of the technology. Also, the various examples described above may be implemented in
conjunction with other examples, e.g., aspects of one example may be combined with aspects
of another example to realize yet other examples. Further, each independent feature or
component of any givén assembly may constitute an additional example: In addition, while
the technology has particular application to patients who suffer from OSA, itis to be .
appreciated that patients who suffer from ofher illnesses (e.g., congestive heart failure,

~ diabetes, morbid obesity, stroke, bariatric surgery, etc.) can derive benefit from the above
teachings. Moreover, the abnve teaéhings have applicability with patients and non-patients
alike in non-medical applications.
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WHAT IS CLAIMED IS:

1. An air delivery tube having an end portion that is removably connectable to a mask,
the end portion includes a first arcuate region constructed from a first material, and an arcuate
second region constructed from a second material, the first arcuate region and second arcuate

region being constructed and arranged to define at least a portion of a cylinder.

2. The air delivery tube of claim 1, wherein the first material is relatively more rigid than

the second material.

3. The air delivery tube of any of the preceding claims, wherein the first material is

resilient and/or stiff,

4, The air delivery tube of any of the preceding claims, wherein the second material is
flexible.

5. The air delivery tube of any of the preceding claims, wherein the first material forms a
vent. '

6. | The air delivery tube of bany of the preceding claims, wherein the second material
forms a valve.

7. The air delivery tube of any of the preceding claims, wherein the first arcuate region

includes a stop.

8. The air delivery tube of any of the preceding claims, wherein the first arcuate region

and second arcuate regiorll'are formed in one piece and/or over-molded.
9. The air delivery tube of any of the preceding claims, further comprising actuators.

10.  The air delivery tube of claim 9, wherein the actuators are adapted to deform the

second arcuate region.
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’

11. A swivel elbow and anti-asphyxia valve assembly for a patient interface assgmbly,
comprising: | | 1 |

a first component including a first connection poxﬁoﬁ conﬁgured to be sealingly
secured in or relative to an aperture Qf a patient interface, a second connection portion
configured to be (;onnected to a swivel or a delivery conduit, one or more first supports
between the first connection portion and the second connectiqn portion, and a first aperture
and a second aperture are provided between the one or more first supports; and

a sécond component including a valve member, one or more engagement members,
 and a flexible member, the valve member being between the one 6; more first supports of the
first component and movable between a first position in which the valve member occludes the
first apertufe and a second position in which the valve member does not occlude the first
aperture, the engagement members being configured to éngage the one or more first suppbrts
when pressed by a user of the patient interface, and ihe flexible member being connected to

the one or more engagement members and sealing the second aperture.

12. A swivel elbow and anti-asphyxia valve assembly according to claim 11, wherein the
one or more first supports of the first component are flexible and deform from a first position
to a second position upon engagement with the one or more engagement members of the

second component.

13. A swivel elbow and anti-asphyxia valve assenibly according to claim 12, wherein the
first component comprises one or more second supports configured to support the one or

more engagement members of the second component. -
14. A swivel elbow and anti-asphyxia valve assembly according to any one of claims 11- -
13, wherein the engagement members of the second component comprise buttons, grips or

tabs.

15. A swivel elbow and anti-asphyxia valve assembly according to any one of claims 12-

14, wherein the second aperture of the first component extends to a gap in the first connection
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portion of the first component to permit deformation of the one or more first supports to

deform the first connection portion from a first position to a second position.

16. A swivel elbow and anti-asphyxia valve assembly according to claim 15, wherein the
first connection portion is circular in the first position and oval or elliptical in the second

position.

17. A swivel elbow and anti-asphyxia valve assembly according to any one of claims 11-
16, wherein the first connection portion of the first component comprises engagement tabs

configured to engage the patient interface.

18. A swivel elbow and anti-asphyxia valve assembly according to any one of claims 11-
17, wherein the first component comprises a stop configured to limit insertion of the first

component into the aperture of the patient interface.

19. A swivel elbow and anti-asphyxia valve assembly according to any one of claims 11-
18, wherein the first component comprises a baffle configured to separate gases delivered to

the patient interface from gases exhaled by the patient.

20. A swivel elbow and anti-asphyxia valve assembly according to any one of claims 11-

19, wherein the first component comprises a plurality of vents.
21 . A swivel elbow and ant1-asphyx1a valve assembly according to claim 20, wherein the
plurality of vents is prov1ded on a surface between the first connection portion and the first

aperture.

22. A swivel elbow and anti-asphyxia valve assembly according to claim 21, wherein the

surface is tapered.

'23. A swivel elbow and anti-asphyxia valve assembly according to claim 21 or 22,

wherein the surface is circular or rounded.
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24. A swivel elbow and anti-asphyxia valve assembly according to any one of claims 20-

23, wherein the plurality of vents comprises 20-60 vents.

25. A swivel elbow and anti-asphyxia valve assembly according to claim 24, wherein the
plurality of vents comprises 30-50 vents.

26. A swivel elbow and anti-asphyxia valve assembI}} according to claim 25, wherein the

plurality of vents comprises 38 vents.

27. A swivel elbow and.anti-asphyxia valve assembly according to claim 26, wherein the

plurality of vents comprises 40 vents.

28. A swivel elbow and ant1-asphyx1a valve assembly according to claim 27, wherem the

plurallty of vents comprises 42 vents.
29. A swivel elbow and anti-asphyxia valve assembly according to any one of claims 19 -
28, wherein each of the plurality of vents has a cross sectional area of about 0.5 mm x 0.5 mm

—1.0mmx 1.0 mm.

- 30. A swivel elbow and anti-asphyxia valve assembly accordihg to claim 29, wherein each

of the plurality of vents has a cross sectional area of about 0.7 mm x 0.7 mm.

31." A swivel elbow and anti-asphyxia valve assembly according to any one of claims 19 -

30, wherein the plurality of vents are uniformly distributed.

32. A swivel elbow and anti-asphyxia valve assembly accordmg to any one of clauns 19 -

30, wherein the plurality of vents are non-uniformly distributed.
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33. A swivel elbow and anti-asphyxia valve assembly according to any one of claims 11 -
32, wherein the first component is formed of a rigid material, including polycarbonate,

polypropylene or nylon.

34. A swivel elbow and anti-asphyxia valve assembly according to any one of claims 11.-
33, wherein the second component is formed of a relatively flexible material, including TPE,

silicone, or gel.

35. A swivel elbow and anti-asphyxia valve assembly according to any one of claims 11 -
34, wherein the second component comprises a lip configured to surround the first aperture of

the first component.

36. A swivel elbow and anti-asphyxia valve assembly according to any one of claims 11 - |

35, wherein the second component is over-moulded to the first component.

37. A method of manufacturing a swivel elbow and anti-asphyxia valve assembly
according to any one of claims 11 - 35, the method comprising:
forming the first component with a first tool; and

over-moulding the second component to the first component with a second tool.
38. A method according to claim.37, wherein the first tool is a mould.

39. A swivel elbow and connector assembly for a patient interface system, comprising:

aring configured to be sealingly secured in an aperture of the patient interface system,
the ring including a first side in an interior of the patient interface system and a second side at
an exterior of the patient interface system when the ring is secured in the aperture, ihc ring
comprising a plurality of vents configured to permit flow of gases from the interior to the
exterior of the patient interface system; and |

an elbow swive1any secured in the ring,

wherein the ring comprises a first flange on the first side andv a second flange on the

second side, the first and second flanges defining a channel that sealingly engages the
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aperture of the patient interface system and the second flange comprises an angled surface
that directs the flow of gases from the plurality of vents at an angle to the longitudinal axis of
the ring, |

40. A swivel elbow and connector assembly according to claim 39, further comprising a
first swivel cuff having a first end rotatably connected to the elbow at a first end and having a
second end configured to be connected to a conduit for delivering a flow of breathable gas to

the patient interface system or to be connected to a second swivel cuff.

41. A swivel elbow and connector assembly according to claim 40, wherein the _ﬁrst
swivel cuff is rotatably connected to the elbow which is configured to provide an angle
between the longitudinal axis of the first swivel cuff and the longitudinal axis of the elbow

varies as the first swivel cuff rotates relative to the elbow.

42. A swivel elbow and connector assembly according to claim 41, wherein the angle
varies from about 40°-60°.

43. A swivel elbow and connector assembly according to claim 42, wherein the angle

~ varies about 50°.

44, A swivel elbow and connector assembly according to any one of claims 40-43 wherein
the second swivel cuff is rotatably connected to the first swivel cuff which is configured to
provide an angle between the longitudinal axis of the second swivel cuff and the longitudinal
axis of the first swivel varies as the second swivel cuff rotates relative to the first swivel

elbow.

45. A swivel elbow and connector assembly according to claim 39, wherein the angle
varies from about 40°-60°. . |

46. A swivel elbow and connector assembly according to claim 45, wherein the angle

varies about 50°.
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47. A swivel elbow and connector assembly according to any one of claims 39-46,

wherein the plurality of vents are provided on an inner surface of the ring.

48. A swivel elbow and connector assembly according to claim 47, further comprising a

sleeve between the ring and the elbow.

49. A swivel elbow and connector assembly according to claim 48, whe_réin the elbow

comprises a tapered flange that secures the sleeve between the ring and the elbow.

50. A swivel elbow and connector assembly according to claim 47 or claim 48, wherein

the sleeve coinprises a flange between the second flange of the ring and a flange of the elbow.

51. A swivel elbow and c'onhector assembly according to any one of claims 39-46,

wherein the plurality of vents are provided on an outer surface of the ring.

52. A swivel elbow and connector assembly according to claim 51, wherein an inner
surface of the ring is partially spherical and an outer surface of the elbow is partially spherical -

and the elbow and the ring form a ball and socket connection.

53. A swivel elbow and connector assembly according to claim 52, wherein an annular
surface of the elbow is flush with an annular surface of the ring when the longitudinal axes of

the elbow and the ring are co-linear.

54. A swivel elbow and connector assembly according to claim 53, wherein the elbow
comprises an annular junction configured to limit swiveling of the elbow by engaging a

second annular surface of the ring.
55. A swivel elbow and connector assembly according to any one of claims 52-54,

wherein the partially spherical surfaces of the ring and elbow have approximately equal radii

of curvature.
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56. A swivel elbow and connector assembly for a patient interface system, comprising:
- aring configured to be sealingly received in an aperture of the patierit’ interface

system, the ring including a first side in an interior of the patient interface system and a
second side at an exterior of the patient interface system when the ring is secured in the
aperture; and | ,

an elbow swivelably secured in the ring, the elbow comprising a first connecting
portion, a second connecting portion, a venting portion and a baffle, J

wherein the first connecting portion is adapted to receive a tube connection, the
second connecting portion is ad_dpted to receive the ring, and the ventihg portion is proximal
to the second connecting portion and diffused about a perimeter: of the second connecting
portion, and the baffle is configured to separate the venting portion from an incoming air
stream from the first connecting portion. o |

57. A swivel elbow and connector assembly according to claim 56, wherein the venting

portion is disposed in an angled flange of the second connecting portion.

58. A swivel elbo§v and connector as.sembly' according to claim 57, wherein the vsecond
connecting portion comprisés a radial ﬂangé adjacent the angled flange and a tapered flange
at an end of the second connecting portion, the radial flange and the tapered flange being
configured to receive the ring. | | ‘

59. A swivel elbow according to claim any one of claims 56-58, wherein the ring has an

elliptical cross section.

60. A swivel elbow according to claim 59, wherein the ring has a circular radial flange
configured to surround the second connecting portion of the elbow. ' '

61. - A swivel elbow and connector assembly according to any one of claims 39-60,

wherem the plurality of vents comprises 20-60 vents.
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62. A swivel elbow and connector assembly according to claim 61, wherein the plurality

of vents comprises 30-50 vents.

63. A swivel elbow and connector assembly according to claim 62, wherein the plurality

of vents comprises 38 vents.

64. A swivel elbow and connector assembly according to claim 62, wherein the plurality

of vents comprises 40 vents.

65. A swivel elbow and connector asse;nbly according to claim 62, wherein the plurality

of vents comprises 42 vents.

66. A swivel elbow and connector assembly according to any' one of claims 39-65,
wherein each of the plurality of vents has a cross sectional area of about 0.5 mm x 0.5 mm —

1.0 mm x 1.0 mm.

67. ‘ A swivel elbow and connector assembly according to claim 66, wherein each of the

plurality of vents has a cross sectional area of about 0.7 mm x 0.7 mm.

68. A patient interface system for delivering a flow of breathable gas to a user,
comprising: | ,

a patient interface structure configured to sealing engage the face of the user, the
patient interface structure comprising an aperture; and

a swivel elbow and connector assembly accordihg to any one of claims 39-67 or a
swivel elbow and anti-asphyxia valve assembly acbording to any one of claims 11-66

sealingly securable in the aperture.

69. A patient interface system according to claim 37, wherein the patient interface

comprises a cushion.
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70. A patient interface system according to claim 38, wherein the cushion comprises nasal

pillows.

71. A method for manufacturing an elbow for a batient interface assembly, cc‘)mprising:b

providing a skeleton of rigid or semi-rigid material and adapted to communicate air
flow under pressure between an air delivery conduit and a mask;

separately molding an anti-asphyxia valve (AAV) with a pull tab; and

assembling the skeleton and the AAV by pulling the pull tab from inside the skeleton
and through an opening in the skeleton to position, retain and/or seal the AAV relative to the

skeleton.

72.  The method according to claim 71, further comprising removing at least a portion of
the pull tab once pulled through which is configured to provide an outer flange of the AAV
sits substantially flush with an exterior elbow 'Surface.

73.  The method according to claim 71 or claim 72, further comprising providing a flexible

component to secure the AAV in position.

74.  The method according to claim 73, wherein the flexible component forms one or more

release buttons on the elbow.

75. A connector for a patient interface eystem, comprising:
* afirst portion adapted to removably connect to a patient interface; and
a flexible portion adapted to flex to permit engagement and disengagement of the first
- portion, the flexible portion including a valve. '

76.  Anelbow for a patient interfece system, comprising:
a flexible portion including a valve; and
a skeleton portion including an aperture to atmosphere and a veht;
wherein the flexible portion permits the skeleton portion to bend for engagement and

disengagement with a patient interface.
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77. A connector for use with a respiratory mask, comprising:
© aflexible portion having a web and a valve; and
a collar having an opening and an exhaust to atmosphere;
whereir; the collar is constructed and arranged to flex from a first position to a second
position and the web sealingly engages the opening and the valve is positioned adjacent the
exhaust.

78.  An adaptor for a respiratory mask, comprising:

a skeleton portion adapted to provide a channel for delivery of respiratory gases, the
skeleton portion having an actuator; | |

a flexible portion structured to sealingly engage the actuator; and

a valve;

wherein the flexible portion is consfructed‘ and arranged to sealingly engage the valve
in position on the skeleton portion and the actuator is adapted to engage and disengage ‘the

adaptor from the respiratory mask.

79.  Anelbow fora respiratory mask, comprising: ‘
a connection region adapted to removably connect with the mask;
a deformable region having a first position and a second position, the deformable
‘region adapted to permit the connection region to engage and diséngage with the mask;
an anti-asphyxia valve; '

wherein the deformable region and anti-asphyxia valve are formed in one piece.

80.  An elbow for a respiratory mask, comprising:
a connection region adapted to removably connect with the fnask;
a deformable region having a first position and a second position, the deformable
region adapted to permit the connection region to engage and disengage with the mask; and
an anti-asphyxia valve; |

wherein a portion of the deformable region extends over the anti-asphyxia valve.
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This Authority has found that there are different inventions based on the following features that separate the
claims into distinct groups:

e Claims 1 to 10 directed to an air delivery tube comprising an end portion including first and second
arcuate regions made of first and second materials. The feature of the first and second arcuate regions is
specific to this group of claims.

o Claims 11 to 38 and 68 (in part) to 70 (in part) directed to a swivel elbow and an anti-asphyxia valve. The
feature of the combination of a swivel elbow and an anti-asphyxia valve is specific to this group of claims.

e Claims 39 to 55 and 68 (in part) to 70 (in part) directed to a swivel elbow comprising an angled surface
that directs the flow of gases from a vent at an angle. The feature of the angled surface is specific to this
group of claims.

o Claims 56 to 67 and 68 (in part) to 70 (in part) directed to a swivel elbow with a baffle configured to
separate a venting portion from an incoming air stream. The feature of the baffle is specific to this group
of claims.

e Claims 75, 76, 79 and 80 directed to a connector having a flexible portion which allows the connector to
engage and disengage with a patient interface. The feature of this type of flexible portion is specific to this
group of claims.

e Claim 77 directed to a connector for use with a respiratory mask comprising a flexible collar. The feature
of the flexible collar is specific to this group of claims.

e Claim 78 directed to an adaptor comprising a flexible portion that sealingly engages a valve in position on
a skeleton portion. The feature of this type of flexible portion 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 corresponding special
technical features. PCT Rule 13.2, second sentence, defines a special technical feature as a feature which
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.
In the above groups of claims, the identified features may have the potential to make a contribution over the

prior art but are not common to all the claimed inventions and therefore cannot provide the required technical
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relationship. Therefore there is no special technical feature common to all the claimed inventions and the

requirements for unity of invention are consequently not satisfied a priori.
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This Annex lists known patent family members relating to the patent documents cited in the above-mentioned international search
report. The Australian Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

Patent Document/s Cited in Search Report Patent Family Member/s

Publication Number Publication Date Publication Number Publication Date

WO 2007/045008 Al 26 Apr 2007 EP 1937345 Al 02 Jul 2008

NZ 567372 A 30 Jun 2011

US 2009065729 Al 12 Mar 2009

WO 2007045008 Al 26 Apr 2007

GB 2323418 A 23 Sep 1998 GB 2323418 A 23 Sep 1998

GB 2323418 B 27 Jan 1999

US 4864684 A 12 Sep 1989 US 4864684 A 12 Sep 1989

US 4682010 A 21 Jul 1987 US 4682010 A 21 Jul 1987
WO 2012/030721 Al 08 Mar 2012 WO 2012030721 Al 08 Mar 2012
WO 2012/017213 Al 09 Feb 2012 WO 2012017213 Al 09 Feb 2012

End of Annex

Due to data integration issues this family listing may not include 10 digit Australian applications filed since May 2001.
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