I*I Innovation, Sciences et Innovation, Science and CA 3170230 A1 2021/09/10
Développement économique Canada Economic Development Canada
en 3170 230

Office de la Propriété Intellectuelle du Canada Canadian Intellectual Property Office

t2 DEMANDE DE BREVET CANADIEN
CANADIAN PATENT APPLICATION
(13 A1

(86) Date de dépét PCT/PCT Filing Date: 2021/03/02 (51) CLInt./Int.Cl. A67M 16/06 (2006.01)
(87) Date publication PCT/PCT Publication Date: 2021/09/10 | (71) Demandeur/Applicant:
(85) Entrée phase nationale/National Entry: 2022/08/31 FISHER & PAYKEL HEALTHCARE LIMITED, NZ

o —r . (72) Inventeurs/Inventors:
(86) N° demande PCT/PCT Appilication No.: IB 2021/051707 STANLEY, LEON TYLER, NZ:

(87) N° publication PCT/PCT Publication No.: 2021/176338 HOWARTH, BRAD MICHAEL, NZ;
(30) Priorités/Priorities: 2020/03/03 (US62/984,718); RONAYNE, MICHAEL PAUL, NZ;
2020/11/23 (US63/117,044) DAVIS, SAMUEL ROLLO ROSS, NZ;

PEMMARAJU, HEMANTH, NZ;
MICHELSEN, LARISSA GRACE, NZ;
MCGERTY, OSCAR ELLIOT JAMES, NZ;

(74) Agent: GOWLING WLG (CANADA) LLP

(54) Titre : SYSTEME D'INTERFACE PATIENT
(54) Title: PATIENT INTERFACE SYSTEM

(57) Abrégé/Abstract:

A patient interface for respiratory therapy includes an interface body and a housing for receiving the interface body. The patient
interface also includes a securement member having a pair of support pads, each of the support pads configured to engage the
face of a user. In some configurations, the interface body can be a cannula body or a mask body. In some configurations, the
housing can receive different interface bodies, and the interface bodies are interchangeable.

C an a dg http:vopic.ge.ca » Ottawa-Hull K1A 0C9 - aup.:/eipo.ge.ca OPIC

OPIC - CIPO 191



CA 3170230 A1 2021/09/10

en 3 170 230
(13 A1

(72) Inventeurs(suite)/Inventors(continued): BECKLEY, AMELIA RHIAN, NZ; MEECH, JULIO DEREK, NZ



Date Submitted: 2022/08/31

CA App. No.: 3170230

Abstract:

A patient interface for respiratory therapy includes an interface body and a housing for receiving the
interface body. The patient interface also includes a securement member having a pair of support
pads, each of the support pads configured to engage the face of a user. In some configurations, the
interface body can be a cannula body or a mask body. In some configurations, the housing can
receive different interface bodies, and the interface bodies are interchangeable.
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PATIENT INTERFACE SYSTEM
FIELD

[0001] The present disclosure generally relates to components for medical systems for
conveying gases to and/or from a patient. In one particular aspect, the disclosure relates to patient

interfaces that form a part of a breathing system.

BACKGROUND

[0002] In assisted breathing, respiratory gases are supplied to a patient through a patient
interface via one or more flexible breathing tubes. The patient interface can be a nasal cannula, nasal
mask, full face or oro-nasal mask, endotracheal tube, or other known types of interfaces. The gases
expired by the patient may be channeled through a similar breathing tube to other equipment (valves,
ventilators, pressure devices, or the like) or expelled to the patient’s surroundings.

[0003] In medical applications, such as assisted breathing, the gases inhaled by a patient
are preferably delivered close to body temperature (usually between 33°C and 37°C) and with a high
relative humidity (commonly near saturation). In other medical applications, such as continuous
positive airway pressure (CPAP) systems or positive pressure ventilations systems that provide
patient’s suffering obstructive sleep apnea (OSA) with positive pressure breathing gases, the breathing
gases may be heated and/or humidified to varying levels to improve user comfort or supplied without
heating or humidification.

[0004] In the specification where reference has been made to patent specifications, other
external documents, or other sources of information, this is generally for the purpose of providing a
context for discussing the features of the disclosure. Unless specifically stated otherwise, reference to
such external documents is not to be construed as an admission that such documents, or such sources
of information, in any jurisdiction, are prior art, or form part of the common general knowledge in the
art.

[0005] Further aspects and advantages of the present disclosure will become apparent from

the ensuing description which is given by way of example only.
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SUMMARY

[0006] It would be advantageous to provide a system for gas delivery treatment with
interchangeable patient interface, such as a nasal cannula, nasal mask, or oro-nasal mask. Such an
alternative or improved system may further assist with improved compliance and flexibility of gas
delivery treatment.

[0007] An aspect of the present disclosure involves a patient interface assembly including
a first interface body, a second interface body, and a housing configured to detachably couple with
the first interface body or the second interface body. The first interface body and the second interface
body are interchangeable, such that the first interface body is coupled to the housing in a first

configuration, and the second interface body is coupled to the housing in a second configuration.

[0008] In some configurations, the first interface body is a cannula body.
[0009] In some configurations, the cannula body comprises one or more nasal prongs.
[0010] In some configurations, the one or more prongs are configured to be inserted into

nares of a user and form a seal.

[0011] In some configurations, the second interface body is a mask body.

[0012] In some configurations, the second interface body is a nasal mask.

[0013] In some configurations, the second interface body is an oro- nasal mask.

[0014] In some configurations, the mask defines a breathing chamber and having a user-

contacting surface configured to contact a face of the user and surround at least the nares of the user.

|0015] In some configurations, the housing comprises an upper edge and a lower edge.

[0016] In some configurations, the upper edge and the lower edge of the housing are
symmetrical.

[0017] In some configurations, the lower edge of the housing is curved inwardly to the
housing.

[0018] In some configurations, each of the first interface body and the second interface

body comprises a manifold, wherein the manifold is configured to be at least partially received by the
housing when the first interface body or the second interface body is detachably coupled to the
housing,.

[0019] In some configurations, the manifold comprises a housing coupling portion
configured to be received within the housing when the first interface body or the second interface

body 1s detachably coupled to the housing.
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[0020] In some configurations, the manifold further comprises a raised portion adjacent
the housing coupling portion, wherein the raised portion is configured to inhibit rotation of the
manifold about the housing when the first interface body or the second interface body is detachably
coupled to the housing.

[0021] In some configurations, the housing and/or the manifold comprises a feedback
mechanism to provide a visual or audible feedback when the first interface body or the second
interface body is detachably coupled to the housing.

[0022] In some configurations, the patient interface assembly further includes one or more
interface tubes.

[0023] In some configurations, the housing comprises one or more tube engaging
receiving portions configured to receive interface tubes.

[0024] In some configurations, the patient interface assembly further includes a
securement member configured to be attached to the housing.

[0025] In some configurations, the first interface body can comprise a mask or nasal
prongs of a first size and the second interface body comprises a mask or nasal prongs of a second size,
wherein the first size 1s different from the second size.

[0026] An aspect of the present disclosure involves a patient interface including, an
interface body, a housing, one or more interface tubes, a first securement member and a second
securement member extending vertically for providing vertical stability to the patient interface.

[0027] In some configurations, the interface body is configured to be engaged on the

patient’s face and form a seal.

[0028] In some configurations, the interface body is a mask body or a cannula body.

[0029] In some configurations, the one or more tubes are configured to be coupled to the
housing.

[0030] In some configurations, the one or more tubes are formed as a single piece with the
housing.

[0031] In some configurations, each of the one or more tubes comprises an overmoulded
arip.

|0032] In some configurations, the first securement member includes a central portion, a

pair of support pads and a pair of bridging portions. Each of the support pads are configured to engage
a securing mechanism at the face of a user on opposing sides of the central portion. Each of the

bridging portions connects the central portion and a respective one of the support pads.
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[0033] In some configurations, the first securement member further comprises a patch
assembly coupled to each of the support pads for securing the support pads to the user.

[0034] In some configurations, the second securement member is coupled to the housing.

[0035] In some configurations, the second securement member i1s configured to engage the

forehead of a user.

[0036] In some configurations, the second securement member is constructed from a fabric
material
[0037] In some configurations, the second securement member further comprises a patch

assembly for securing the second securement member to the user.

[0038] In some configurations, the interface body has a Shore hardness between 20A-
100A.

[0039] In some configurations, each of the one or more interface tubes is tapered toward
one end.

[0040] An aspect of the present disclosure involves a patient interface including  an

interface body. The interface body includes one or more prongs extending from a base region at the
interface body, and one or more openings to allow the flow of respiratory gases into and from the
interface body. The onc or more prongs arc configurced to flex at the basc region while maintaining
seal with the nares of the user.

[0041] In some configurations, the interface body comprises a right prong and a left prong.

[0042] In some configurations, a thickness of the one or more prongs varies along the
length of the one or more prongs.

[0043] In some configurations, a thickness of the one or more prongs maintains a constant
thickness along the length of the one or more prongs.

[0044] In some configurations, the base region has a thickness smaller than the rest of the
mterface body.

[0045] In some configurations, the base region has a surface recessed relative to the
adjacent region of the interface body.

[0046] In some configurations, the base region has a recessed surface around the one or

more prongs.

[0047] In some configurations, the base region has a recessed surface extending around
two prongs.
[0048] In some configurations, the one or more prongs are configured to flex in forward

and rear directions.
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[0049] In some configurations, the one or more prongs are configured to flex in right and
left directions.

[0050] In some configurations, the one or more prongs are configured to flex in right and
left directions.

[0051] In some configurations, the one or more prongs have a circular cross-section
adjacent at a top end of the prongs.

[0052] In some configurations, the one or more prongs are configured to flex while

maintaining their diameter and cross-sectional shape along their lengths.

[0053] In some configurations, the one or more prongs are configured to flex while
maintaining their resistance to flow (RTF).

[0054] An aspect of the present disclosure involves a respiratory system including a gas
flow source, an inspiratory conduit fluidically connected to the gas flow source, and a patient interface.
The patient interface includes an interface body, a housing, one or more interface tubes; and a first
securement member.

[0055] In some configurations, the respiratory system further includes an expiratory

conduit configured to receive gases from the patient interface.

[0056] In somc configurations, the respiratory system further includes a bubbler device.
[0057] In some configurations, the respiratory system further includes a humidifier.
[0058] In some configurations, the housing is configured to receive each of a plurality of

interface bodies, such that the interface bodies are interchangeable.
[0059] In some configurations, the interface body is a mask body or a cannula body.
[0060] In some configurations, the one or more interface tubes are configured to be
coupled to the housing.
[0061] In some configurations, one of the one or more interface tubes 1s configured to be

connected to the inspiratory conduit.

[0062] In some configurations, the one or more tubes are formed as a single piece with the
housing.

[0063] In some configurations, each of the one or more tubes comprises an overmoulded
erip.

[0064] In some configurations, the first securement member comprises a central portion,

a pair of support pads and a pair of bridging portions. Each of the support pads is configured to engage
the face of a user on opposing sides of the central portion. Each of the bridging portions connects the

central portion and a respective one of the support pads.
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[0065] In some configurations, the first securement member further comprises a patch
assembly coupled to each of the support pads for securing the support pads to the user.

[0066] In some configurations, the patient interface further comprises a second securement
member is coupled to the housing.

[0067] In some configurations, the second securement member i1s configured to engage the

forehead of a user.

[0068] In some configurations, the second securement member is constructed from a fabric
material
[0069] In some configurations, the second securement member further comprises a patch

assembly for securing the second securement member to the user.

[0070] In some configurations, the respiratory system further incudes a headgear or a
bonnet.

[0071] In aspect of the present disclosure involves a securement member for a patient
interface of a respiratory system including a soft, flexible barb for detachably coupling with a housing
of the patient interface.

|0072] In some configurations, the barb comprises one or more tabs.

[0073] In some configurations, the housing compriscs an opcning, wherein the one or morce
tabs are configured to catch on the housing at the opening of the housing.

[0074] In some configurations, the barb includes a cutout. The cutout is configured to aid
in collapsing of the barb.

[0075] In some configurations, the barb comprises an extended top portion that is
configured to prevent the barb from being over inserted into the opening of the housing.

[0076] In some configurations, the barb is overmoulded onto the securement member.

[0077] In aspect of the present disclosure involves a securement member for a patient
mterface of a respiratory system including a support pad that secures to a patch assembly on a patient,
wherein the support pad is hinged relative to the rest of the securement member.

[0078] In some configurations, the support pad is flexible.

[0079] In some configurations, the securement member further comprising a hinge
between the support pad and a portion of the securement member.

[0080] In some configurations, the support pad is overmoulded onto the securement
member.

[0081] In some configurations, the hinge is a 180-degree hinge.
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[0082] An aspect of the present disclosure involves a securement member for a patient
interface of a respiratory system including a first flexible portion connectable with a patient interface
component, a second flexible portion connectable to a patient's forehead, and a third rigid portion

extending between the first and second portions.

[0083] In some configurations, the first flexible portion is a barb.
[0084] In some configurations, the second flexible portion is a support pad.
[0085] In some configurations, the first and/or second flexible portions are overmoulded

onto the third rigid portion.

[0086] In some configurations, the second flexible portion is hinged relative to the third
rigid portion.
[0087] In some configurations, the securement member i1s detachably connectable to

housing of the patient interface.

[0088] In some configurations, the component is a housing or interface body.

[0089] An aspect of the present disclosure involves a patient interface assembly including
an interface body comprising a manifold comprising a front side configured to contact the patient and
a rear side opposite the front side, wherein the manifold comprises a raised portion of a housing
coupling portion positioned between the rear side of the manifold and the front side of the manifold,
the manifold comprising a width that runs along an inner lumen of the manifold and a horizontal axis
that runs along the width, wherein the raised portion is angled with respect to the horizontal axis,
wherein the angled raised portion of the housing coupling portion is configured to improve the
assembly and alignment of the interface body when it detachably couples with a housing via the
manifold; a housing comprising a front patient facing side and a rear side opposite the front side,
wherein the housing comprises a width that extends from a first tube engaging portion on one end of
the housing to a second tube engaging portion on an opposite end of the housing and a horizontal axis
that runs along the width, wherein the housing comprises an interface body receiving portion between
the front side of the housing and the rear side of the housing, wherein the interface body receiving
portion is angled with respect to the horizontal axis, wherein the angled interface body receiving
portion 1s configured to improve the assembly and alignment when the manifold is detachably coupled
and received by the housing.

[0090] In some configurations, the raised portion of the manifold comprises a first width
on the front side of manifold that is greater than a second width on the rear side of the manifold.

[0091] In some configurations, the raised portion of the manifold comprises a first width

on the front side of manifold that 1s less than a second width on the rear side of the manifold.
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[0092] In some configurations, the angled raised portion of the housing coupling portion
of the manifold extends at an angle of 120 degrees from the rear side of the manifold.

[0093] In some configurations, the angled raised portion of the housing coupling portion
of the manifold extends at an angle of 60 degrees from the rear side of the manifold.

[0094] In some configurations, the angled raised portion of the housing coupling portion
of the manifold extends at an angle of between 30 degrees and 170 degrees from the rear side of the
manifold.

[0095] In some configurations, the patient interface assembly further comprising an
engagement surface where the raised portion of the housing coupling portion and the interface body
receiving portion contact each other, wherein a portion of the raised portion of the manifold at the
engagement surface is higher relative to the engagement surface of the housing.

[0096] In some configurations, the manifold comprises a portion on either side of manifold
that is configured to extend within the housing, wherein the portion that extends within the housing

has a ridge configured to seal to the housing.

[0097] In some configurations, the ridge is an annular ridge.

|0098| In some configurations, the ridge 1s configured to seal with the internal surface of
housing.

[0099] In some configurations, the manifold has a first distance between the front side of

the engagement surface and the annular ridge and a second distance between the rear side of the
engagement surface and the annular ridge, wherein the second distance is greater than the first
distance.

[0100] In some configurations, the front side of the manifold has a first wall thickness and
the rear side of the manifold has a second wall thickness, wherein the first wall thickness is thicker
than the second wall thickness.

[0101] An aspect of the present disclosure involves a patient interface assembly involving
a housing that detachably couples with a manifold of an interface body, wherein the housing comprises
a side protrusion and a central protrusion, wherein the side protrusion comprises features for coupling
a first securement member to the housing and wherein the central protrusion comprises one or more
features for coupling a second securement member to the housing.

[0102] In some configurations, the housing is a rigid housing.

[0103] In some configurations, the one or more features for coupling with a second

securement member to the housing are one or more openings.
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[0104] In some configurations, the second securement member is detachably coupled with
the housing.
[0105] In some configurations, the one or more openings comprise a lip configured to

catch a complementary fitting portion of the second securement member.

[0106] In some configurations, the features of the side protrusion comprise an enlarged
head and a stem for a push-fit coupling.

[0107] In some configurations, the first securement member is detachably coupled with
the housing,

[0108] In some configurations, the patient interface assembly further comprising a tubing,
wherein the tubing is integral with the housing,.

[0109] In some configurations, the patient interface assembly further comprising a tubing,
wherein the tubing is detachably coupled with the housing,.

[0110] An aspect of the present disclosure involves a securement member for a patient
interface of a respiratory system including a central portion, a pair of support pads, each of the support
pads configured to engage the face of a user on opposing sides of the central portion, and a pair of
bridging portions, each of the bridging portions connecting the central portion and a respective one of
the support pads, wherein the bridging portions comprisc cutouts for receiving a housing, wherein the
bridging portions comprise a thickened portion surrounding the cutouts.

[0111] In some configurations, the securement member further comprises a patch
assembly coupled to each of the support pads for securing the support pads to the user.

[0112] In some configurations, the securement member further comprises openings
configured to detachably couple the securement member to protrusions on a housing, wherein the first
securement member is push-fit over the protrusions on the housing.

[0113] In some configurations, the securement member further comprises a recess on the
rear side of the securement member, wherein the recess 1s configured to accommodate for a central
protrusion on the housing when the securement member is coupled to the housing.

[0114] An aspect of the present disclosure involves a patient interface assembly of a
respiratory system including an interface body; and a housing, wherein the interface body is
detachably coupled to the housing; and a feature that limits rotation of the interface body relative to
the housing.

[0115] In some configurations, the interface body comprises a manifold and the feature

comprises a shoulder portion on the rear of the manifold.
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[0116] In some configurations, the shoulder portion abuts against the housing to limit
rotation.

[0117] In some configurations, the feature comprises a keyed feature on manifold and
housing.

[0118] In some configurations, the interface body comprises a cannula body.

[0119] In some configurations, the interface body comprises a mask body.

[0120] In some configurations, the housing comprises one or more tube engaging

receiving portions configured to receive interface tubes.

[0121] An aspect of the present disclosure involves a patient interface assembly of a
respiratory system including a housing, an inspiratory conduit with a first end and a second end, the
first end configured to connect the housing and deliver incoming flow of gases and the second end
with locking fingers, and an expiratory conduit with first end and second end, the first end configured
to connect a housing and receive flow of expiratory gases and the second end with locking fingers.

[0122] In some configurations, the locking fingers at the second end of the expiratory
conduit are configured to couple to a downstream component.

[0123] In some configurations, the downstream component comprises a bubbler.

[0124] In somc configurations, the locking fingers at the sccond end of the inspiratory
conduit are configured to couple to an upstream component.

[0125] In some configurations, the upstream component comprises a flow source.

[0126] In some configurations, the locking fingers extend away from a connector, the
locking fingers being spaced apart and narrowing along their length away from the connector.

[0127] In some configurations, the locking fingers comprising locking recesses that are
formed at least on outer surfaces of each of the locking fingers, the locking recesses being configured
to lock with portions of a gas delivery tube connector, the locking fingers being configured to interact
with recesses of the gas delivery tube connector to align the connector and the gas delivery tube
connector.

[0128] An aspect of the present disclosure involves a patient interface assembly of a
respiratory system including an interface body, and a housing, wherein at least a portion of an external

surface of the housing and/or the interface body comprises a low friction surface coating or finish.

[0129] In some configurations, the interface body comprises a cannula body.
[0130] In some configurations, the interface body comprises a mask body.
[0131] In some configurations, the low friction surface coating or finish is a parylene

coating or achieved by a blasting process, such as bead blasting.
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[0132] In some configurations, the interface body comprises a rear side comprising patient
contacting surface and a front side opposite the rear side, wherein the rear side has a low friction
surface coating or finish.

[0133] In some configurations, the interface body is detachable with the housing and the
interface body comprises a manifold with a low friction surface coating or finish that engages with
the housing.

[0134] An aspect of the present disclosure involves a manufacturing process for a patient
interface assembly for a respiratory system including manufacturing an interface body and coating an

external surface of the interface body in a low friction surface coating or finish.

[0135] In some configurations, the interface body comprises a cannula body.

[0136] In some configurations, the interface body comprises a mask body.

[0137] In some configurations, the interface body 1s detachable with a housing.

[0138] In some configurations, substantially an entire external surface of the interface

body is coated.

[0139] In some configurations, a portion of the interface body is coated, wherein the
interface body comprises a rear patient facing side of the interface body and a front side opposite the
rcar sidc, whercin the coated portion 1s a rear portion of a manifold of the interface body.

[0140] In some configurations, a portion of the interface body is coated, wherein the
interface body comprises a rear patient facing side of the interface body and a front side opposite
the rear side, wherein the coated portion is a front portion of a manifold of the interface body.

[0141] An aspect of the present disclosure involves a patient interface assembly including
an interface body including a manifold comprising a front side configured to contact the patient and a
rear side opposite the front side, wherein the manifold comprises a raised portion of a housing coupling
portion positioned between the rear side of the manifold and the front side of the manifold, wherein
the manifold comprising a width that runs along an inner lumen of the manifold and a horizontal axis
that runs along the width, wherein the raised portion is angled with respect to the horizontal axis,
wherein the angled raised portion of the housing coupling portion is configured to improve the
assembly and alignment of the interface body when it detachably couples with a housing via the
manifold, and a feature that limits rotation of the interface body relative to the housing, and the
housing including a front patient facing side, a rear side opposite the front side, wherein the housing
comprises a width that extends from a first tube engaging portion on one end of the housing to a
second tube engaging portion on an opposite end of the housing and a horizontal axis that runs along

the width, wherein the housing comprises an interface body receiving portion between the front side
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of the housing and the rear side of the housing, wherein the interface body receiving portion is angled
with respect to the horizontal axis, wherein the angled interface body receiving portion is configured
to improve the assembly and alignment when the manifold is detachably coupled and received by the
housing, a first securement member comprising a central portion, a pair of support pads, each of the
support pads configured to engage the face of a user on opposing sides of the central portion, and a
pair of bridging portions, each of the bridging portions connecting the central portion and a respective
one of the support pads wherein the bridging portions comprise cutouts for receiving the housing,
wherein the bridging portions comprise a thickened portion surrounding the cutouts, a second
securement member comprising a first flexible portion connectable with a patient interface
component, a second flexible portion connectable to a patient's forehead, and a third rigid portion
extending between the first and second portions, an inspiratory conduit with a first end and a second
end, the first end configured to connect to the housing and deliver incoming flow of gases and the
second end with locking fingers, and an expiratory conduit with first end and second end, the first
end configured to connect to the housing and receive flow of expiratory gases and the second end with

locking fingers.

|0142| In some configurations, the interface body comprises a cannula body.

[0143] In somc configurations, the interface body compriscs a mask body.

[0144] In some configurations, the inspiratory and expiratory conduit are integral with the
housing.

[0145] In some configurations, the first and second securement members are

connectable with the housing,

[0146] In some configurations, the second securement member is connectable with a patch
assembly or headgear of a patient.

[0147] In some configurations, the second securement member 1s detachably coupled to
the housing,

[0148] In some configurations, the interface body is detachably coupled to the housing.

[0149] An aspect of the present disclosure involves a patient interface assembly
comprising an interface body, and a housing configured to detachably couple with the interface body,
the housing comprises one or more tube engaging portions at lateral entry points on opposite ends of
the housing, wherein the tube engaging portions are configured to receive interface tubes.

[0150] In some configurations, the interface body can comprise a cannula body.

[0151] In some configurations, the interface body can comprise a mask body.
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[0152] An aspect of the present disclosure involves a patient interface assembly
comprising a first interface body, a second interface body, and a housing configured to detachably
couple with the first interface body or the second interface body, the housing comprises one or more
tube engaging portions at lateral entry points of the housing, wherein the tube engaging portions are
configured to receive interface tubes, wherein the first interface body and the second interface body
are interchangeable, such that the first interface body is coupled to the housing in a first configuration,
and the second interface body 1s coupled to the housing in a second configuration.

[0153] An aspect of the present disclosure involves an interface body comprising a mask
comprising a breathing chamber and having a user-contacting surface configured to contact a face of
the user and surround at least the nares of the user, and a manifold in fluild communication with the
breathing chamber, the manifold comprising a first opening on a first lateral side of the manifold and
a second opening on the second lateral side of the manifold, wherein the first and second openings
permit gas flow into and out of the breathing chamber.

[0154] In some configurations, the first and second openings can be configured to be in
communication with interface tubes configured to deliver a flow of gas entering and exiting the mask
and the first and second lateral side of the manifold.

[0155] An aspect of the present disclosurce involves an interface body comprising a mask,
wherein the mask defines a breathing chamber and having a user-contacting surface configured to
contact a face of the user and surround at least the nares of the user, the mask comprising a mask seal,
wherein at least part of the mask seal comprises a region of reduced stiffness, wherein the region of
reduced stiffness is positioned between a first stiffer region and a second stiffer region, wherein the
first and second stiffer regions have a stiffness greater than the stiffness of the region of reduced
stiffness, wherein when the first stiffer region 1s moved toward the second stiffer region, the region of
reduced stiffness buckles in a single direction as the first stiffer region continues to move towards the
second stiffer region.

[0156] In some configurations, the first stiffer region can comprise a structural support
portion extending partially around the circumference of the mask.

[0157] In some configurations, the second stiffer region can be a front portion of the mask.

|0158| An aspect of the present disclosure involves a patient interface assembly
comprising an interface body comprising a housing coupling portion, the housing coupling portion
comprise a first patient facing side and an opposite second side, wherein the housing coupling portion
comprises a shape defined between the first side and the second side of the housing coupling portion,

and a housing comprising an interface body receiving portion, wherein the interface body receiving
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portion is a complementary shape to the shape of the housing coupling portion of the interface body,
wherein the housing 1s configured to detachably coupled with the interface body.

[0159] In some configurations, the shape of the housing coupling portion can comprise a
trapezoidal shape.

[0160] In some configurations, the housing coupling portion of the interface body can
comprise a wider base of the trapezoid proximal to the front portion of the housing.

[0161] In some configurations, the housing coupling portion of the interface body can
comprise a wider base of the trapezoid proximal to the rear portion of the housing.

[0162] An aspect of the present disclosure involves an interface body comprising one or
more prongs extending from a base region and one or more openings to allow the flow of respiratory
gases into and from the prongs, wherein the one or more prongs are configured to flex at the base
region while maintaining seal with the nares of the user.

[0163] In some configurations, the one or more prongs can comprise a thickness that varies
along the length of the one or more prongs.

[0164] In some configurations, the one or more prongs can maintain a constant thickness
along the length of the one or more prongs.

[0165] An aspect of the present disclosure involves an intcrface body, wherein the
interface body can comprise one or more prongs extending from a base region at the interface body,
and one or more openings to allow the flow of respiratory gases into and from the interface body,
wherein the one or more prongs are configured to flex at the base region while maintaining seal with

the nares of the user.
BRIEF DESCRIPTION OF THE DRAWINGS

[0166] Throughout the drawings, reference numbers can be reused to indicate general
correspondence between reference elements. The drawings are provided to illustrate example
embodiments described herein and are not intended to limit the scope of the disclosure.

[0167] FIG. 1 shows an example of a system in which embodiments of the patient interface
can be used.

[0168] FIG. 2 shows an example of a system in which embodiments of the patient interface
can be used.

[0169] FIG. 3 is a front, top and side perspective view of a patient interface.

|0170] FIG. 4 1s a front, top and side perspective view of the patient interface of FIG. 3.

[0171] FIG. 5 is a front, top and side perspective view of a patient interface.
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[0172] FIG. 6 1s a front, top and side perspective view of the patient interface of FIG. 5.
[0173] F1G. 7 1s a front, top and side perspective view of a housing.

[0174] FIG. 8 1s a front view of the housing of FIG. 7.

[0175] FIG. 9 is a rear view of the housing of FIG. 7

[0176] FIG. 10 is a front, top and side perspective view of a nasal interface.

[0177] FIG. 11 is a front view of the nasal interface of FIG. 10.

[0178] FIG. 12A is a top view of the nasal interface of FIG. 10.

[0179] FIG. 12B is a rear view of the nasal interface of FIG. 10.

[0180] FIGS. 13A-13D representation of the nasal prongs of a cannula body.

[0181] FIGS. 13E-131 illustrate views of nasal prongs of a cannula body.

[0182] FIG. 14A is a schematic drawing of the nasal interface of FIG. 10 showing a

thickness analysis.

[0183] FIG. 14B is a schematic drawing of a nasal interface showing a thickness analysis.
[0184] FIG. 14C is a cross-sectional view of a nasal prong of a cannula body.
[0185] F1G. 15 1s a rear, top and side perspective view of a patient interface.

|0186] F1G. 16 1s a front, top and side perspective view of a patient interface.

[0187] FIG. 17 1s a front view of the patient interface of FIG. 16.

[0188] FIG. 18 is a top view of the patient interface of FIG. 16.

[0189] F1G. 19 is a rear view of the patient interface of FIG. 16.

[0190] FIGS. 20-21 are schematic drawings of the patient interface of FIG. 16.

[0191] FIG. 22A is a front, top and side perspective view of a nasal interface.

[0192] FIG. 22B is a rear, top and side perspective view of the nasal interface of FIG. 22A.
[0193] FIG. 23 is a schematic drawing of the nasal interface of FIG. 22A.

[0194] FIG. 24A 1s a rear, top and side perspective view of a nasal interface.
[0195] FIG. 24B 1s a top, cross-sectional view of a nasal interface.

[0196] FIG. 24C is a side, cross-sectional view of a nasal interface.

[0197] FIG. 24D is a schematic of a top cross-section of a nasal interface.
[0198] FIG. 24E is a schematic of a side cross-section of a nasal interface.

|0199] FIG. 25 1s a front, top and side perspective view of a patient interface.
[0200] FIG. 26 is a top view of the patient interface of FIG. 25.

[0201] FI1G. 27 1s a front, top and side perspective view of a securement member.
[0202] FIG. 28 is a front view of the securement member of FIG. 27.

[0203] FIG. 29 is a front, top and side view of a securement member and a housing,.
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[0204] FIG. 30 1s a rear view of the securement member and the housing of FIG. 29.

10205 FIG. 31 is a schematic drawing of a securement member.
[0206] FIG. 32 is a schematic drawing of a securement member.
[0207] FIG. 33 is a front, top and side view of a securement member.

[0208] FIG. 34 is a front view of the securement member of FIG. 33.
[0209] FIG. 35 is a rear view of the securement member of FIG. 33.
[0210] FI1G. 36 1s a front, top, side perspective view of a patient interface assembly.

[0211] FIG. 37 is a top view of a housing.

[0212] FIG. 38 is a top perspective view of an interface housing.

[0213] FIG. 39A is a front perspective view of a securement member.
[0214] FIG. 39B is a rear perspective view of a securement member.
[0215] FIG. 39C 1s a top view of a securement member.

[0216] FIGS. 40-42 are front perspective views of a securement member.
[0217] FIG. 43 A is a front view of a securement member and a housing.

[0218] F1G. 43B is a top view of a housing.

10219] F1G. 44 is a front, side perspective view of a securement member.

[0220] FIG. 45 is a view of a sccurcment memboer.

[0221] FIG. 46A-46B is a front and rear side perspective view of a securement member.
10222] F1G. 47 is a front side perspective view of a securement member and housing.

[0223] FIG. 48A is a rear view of a cannula body.

[0224] FIG. 48B is a front view of a mask body.

[0225] FIG. 48C is a front view of a schematic of a mask body.

[0226] FIG. 48D is a front, side perspective view of a schematic of a mask body.
[0227] FIG. 48E 1s a top view of a schematic of a mask body.

[0228] FIG. 49 1s a top view of a nasal interface and housing.

[0229] FIG. 50 is a partial top view of a nasal interface and housing.

[0230] FIGS. 51A-51B is a partial top view of a nasal interface and housing.

[0231] FIG. 52A is a top view of a nasal interface and housing.

10232 FI1G. 52B 1s a rear view of the nasal interface and housing of FIG. 52A.
[0233] FIG. 53A is a top view of a nasal interface and housing.

[0234] FIG. 53B is a partial top view of the nasal interface and housing of FIG. S3A.
[0235] FIG. 53C is a partial top view of the nasal interface and housing of FIG. 53A.
[0236] FIG. 53D is a partial top view of the nasal interface and housing of FIG. 53A.
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[0237] FIG. 54 is a side cross section view of an interface body.
|0238| FIG. 55 is a side cross section view of an interface body.

[0239] FIGS. 56A-56D are views of an interface body and housing.
[0240] FIGS. 56E-56F are views of an interface body, housing, and tubing of the interface

assembly.
[0241] FIG. 57 is a front perspective view of an interface tubing and connector.
DETAILED DESCRIPTION
[0242] Embodiments of systems, components and methods of assembly and manufacture

will now be described with reference to the accompanying figures, wherein like numerals refer to like
or similar elements throughout. Although several embodiments, examples and illustrations are
disclosed below, it will be understood by those of ordinary skill in the art that the inventions described
herein extends beyond the specifically disclosed embodiments, examples and illustrations, and can
include other uses of the inventions and obvious modifications and equivalents thereof. The
terminology used in the description presented herein is not intended to be interpreted in any limited
or restrictive manner simply because 1t i1s being used in conjunction with a detailed description of
certain specific embodiments of the inventions. In addition, embodiments of the inventions can
comprise several novel features and no single feature is solely responsible for its desirable attributes
or is essential to practicing the inventions herein described.

[0243] Certain terminology may be used in the following description for the purpose of
reference only, and thus are not intended to be limiting. For example, terms such as “above” and
“below” refer to directions in the drawings to which reference is made or directions relative to an
orientation of the device as used with the user in an upright position. Terms such as “front,” “back,”
“left,” “right,” “rear,” and “side” describe the orientation and/or location of portions of the
components or elements within a consistent but arbitrary frame of reference which is made clear by
reference to the text and the associated drawings describing the components or elements under

discussion or relative to an orientation of the device as used with the user in an upright position.

Respiratory System

[0244] FIG. 1 shows an example respiratory system 1000 in which embodiments of a
patient interface 3000 can be used. In the illustrated arrangement, the patient interface 3000 receives
an inspiratory flow of gases via an inspiratory conduit 201a. A flow of the expiratory gases can be

directed from the interface 3000 via an expiratory conduit 201b to a resistance device, which in the

CA 03170230 2022-8- 31



WO 2021/176338 PCT/IB2021/051707
18

tlustrated arrangement 1s a bubbler device 70. An optional humidifier system 30 is provided to
humidify the inspiratory flow of gases. The humidifier system 30 typically includes a chamber sitting
atop a heater base, the chamber of which is fed with a source of gases flow from, for example, a
hospital or other supply source 300. The humidified inspiratory flow of gases is delivered to the
airway of the patient by inspiratory conduit 201a and the patient interface 3000. Excess and expired
gases are evacuated from the patient interface 3000 by the expiratory conduit 201b. The resistance
device 70 provides resistance to the expiratory flow of the gases exiting the system 1000 to the
atmosphere to provide a desirable peak end expiratory pressure (PEEP). One of skill in the art will
understand that such a system may include additional and/or replacement components as are known
in the art. In some embodiments, the patient interface 3000 includes a nasal cannula. In other
embodiments, the patient interface 3000 includes a mask. For example, the patient interface 3000 may
include a nasal mask, an oro-nasal mask, an oral mask or a full-face mask. In some embodiments, the
resistance device and/or the humidifier is integrated into the supply source 300. Although a water-
based resistance device is shown in FIG. 1, it should be appreciated by one of skill that the resistance
device may be any other mechanical or electrical resistance device as 1s known in the art.

[0245] Referring now to FIG. 2, another example of a respiratory system including a
bubbler device and humidifier 1s depicted. A humidified Positive End Expiratory Pressurc (PEEP)
system is shown in which a patient 119 is receiving humidified and pressurized gases through the
patient interface 3000 connected to an inspiratory or inhalatory conduit 201a. It should be understood
that the present disclosure, however, is not limited to the delivery of PEEP gases but is also applicable
to other types of gases delivery systems and may not necessarily involve humidification. Inspiratory
conduit 201a is connected to the outlet 112 of a humidification chamber 110, which contains a volume
of water 115. Inspiratory conduit 201a may contain heating means or heater wires 120 that heat the
walls of the conduit to ensure a constant humidity profile along the conduit and therefore reduce
condensation of humidified gases within the conduit. As the volume of water 115 within
humidification chamber 110 is heated, water vapour begins to fill the volume of the chamber above
the water’s surface and is passed out of the humidification chamber 110 outlet 112 with the flow of
gases (for example air) provided from a gases supply means or blower 118 which enters the chamber
110 through inlet 116. The humidified gases pass through the inspiratory conduit 201a to an interface
3000 being worn by the patient 119. The excess gases then flow through an expiratory or exhalatory
conduit 201b to a pressure regulator 40.

[0246] In some embodiments, the pressure regulator 40 takes the form of discharging the

flow of exhalatory gases into a chamber 204 containing a column of water138. The gases flowing
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through the expiratory conduit 201b are discharged into the body of water 138 from a short conduit
136 which extends from the expiratory conduit 201b into the chamber 204. This results in a bubbling
effect, whereby the gases eventually exit the chamber 204 via the outlet port, which can also be used
to initially fill the chamber 204 with water. The outlet port includes shielding to prevents liquid
aerosols created by the vigorous bubbling on the surface of the water from being expelled. It will be
appreciated that the short conduit 136, could equally be integrated into the end of the expiratory
conduit 201b.

Patient Interface Assembly

[0247] FIGS. 3-6 illustrate embodiments of the patient interface 3000. As shown in FIGS.

3-6, the patient interface 3000 includes an interface body which can form a seal with a user’s face and
allow gas flow from and to the user, and the interface body can be coupled to a housing 3400. In some
embodiments, the housing 3400 can be a frame that can receive a portion of the interface body. In
some embodiments, the interface body is a cannula body 3200a that can mate with the housing 3400
to form a nasal cannula 3200, such as illustrated in FIGS. 3-4. The cannula body 3200a can form a
seal with nares of the user’s nose. In some embodiments, the interface body is a mask body, such as
the mask body 32000 illustrated in FIGS. 5-6. The mask body 3200b has a mask or mask cushion that
can form a seal with the face of the user. The illustrated embodiment of the patient interface 3000 also
includes a first securement member 3600, one or more interface tubes 3800, and a second securement
member 3900.

[0248] In some embodiments, the housing 3400 can be detachably coupled to the cannula
body 3200a, the mask body 3200b, or any other type of interface bodies. The housing 3400 can be
detachably coupled with an interface body, for example using mechanisms to be described in further
detail herein, such that a user or a clinician can swap between different types of interface bodies (e.g.
between the cannula body 3200a and the mask body 3200b) and/or different sizes of interface body.
This may assist with better fitting while reusing the same housing without disassembling or removing,
the entire patient interface 3000 during treatment. For example, the interface body may be coupled
to and/or decoupled from the housing 3400 while the first securement member 3600, the interface
tubes 3800 and/or the forehead support member 3900 are kept coupled to the housing 3400. In some
occasions, a mask body and a cannula body may need to be used alternately during treatment, for
example to reduce or prevent skin irritation or damage. The interface body could be swapped while
maintaining the housing 3400 connected to a headgear, a bonnet, a chinstrap, or the face of the user.

Further, detachable coupling of the interface body and the housing 3400 may be advantageous for
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cleaning and maintenance. In some embodiments, a kit for treating a patient includes one or more
cannula bodies and/or one or more mask bodies compatible with the housing 3400, such that a user or
a clinician can choose and use an appropriate interface body. In some embodiments, the kit includes
cannula bodies with different sizes and/or mask bodies with different sizes. The different sizes of
mask bodies and/or cannula bodies may be indicated by different colours or other means, such as
letters and/or symbols. The letters and/or symbols may be moulded, laser marked, printed or otherwise
displayed on the mask bodies and/or cannula bodies.

[0249] In some embodiments, the housing 3400 may be permanently coupled to the
cannula body 3200a, the mask body 3200b, or any other type of interface bodies. A user or a clinician
can swap between different types of interface bodies (e.g. between the cannula body 3200a and the
mask body 3200b) or the interface body of different sizes for better fitting, by interchanging the
assembly with the housing and the interface body. For example, the interface body and the housing
3400 may be coupled to and/or decoupled with the interface tubes 3800. In some embodiments, a kit
for treating a patient includes one or more cannula bodies and/or one or more mask bodies attached
with the housing 3400, such that a user or a clinician can choose and use an appropriate interface body
attached to the housing 3400.

[0250] The first sccurement member 3600 may sccurce or support the patient interface 3000
relative to the user. The first securement member 3600 may be coupled to the housing 3400 and
facilitate securement of the interface body to the user’s face and thereby help the interface body to
form and maintain a seal with the user’s face. In some embodiments, the first securement member
3600 includes means to attach and secure the patient interface 3000 on a headgear, a chinstrap, a
patient interface patch or a dermal patch on the patient’s face, or otherwise on the patient’s face by
any suitable mechanisms. For example, the first securement member 3600 may include hook and
loop matenial or adhesive on the user facing side as described in further detail herein. Even though
the first securement member 3600 1s coupled with the housing 3400 1n the illustrated embodiments,
the patient interface 3000 may be used without the first securement member 3600. For example, the
housing 3400 may be secured on the user’s face, for example on cheeks, directly or with other
securement means, such as a headgear or chinstrap. As illustrated in FIGS. 3-6, the first securement
member 3600 may extend horizontally or substantially horizontally. However, the first securement
member 3600 may be positioned in any suitable orientation.

[0251] The patient interface 3000 may further include other securement means in addition
to or instead of the first securement member 3600. For example, in the illustrated embodiment, the

patient interface 3000 includes the second securement member 3900. In some embodiments, the
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patient interface 3000 includes both the first securement member 3600 and the second securement
member 3900. In some embodiments, the patient interface includes one of the first securement
member 3600 and the second securement member 3900. As illustrated in FIGS. 3-6, the second
securement member 3900 may extend vertically or substantially vertically. However, the second
securement member 3900 may be positioned in any suitable orientation.

[0252] The patient interface 3000 may further include one or more interface tubes 3800.
In some embodiments, the walls of the interface tubes can be made of a material that can allow for the
passage of moisture vapor through the walls of the interface tubes. In some embodiments, the one or
more interface tubes 3800 are at least partially insulated. The interface tubes 3800 may be coupled to
the housing 3400 at one end, and may connect to a CPAP therapy delivering device, for example
through the tubes 201a and 201b, at the other end, and allow gas from and to the user to flow through
the housing 3400 and the interface body. Each of the interface tubes 3800 may include a connector
3860 for the connection to the respiratory component, such as tubes 201a and 201b. The connector
3860 may be overmoulded to the tube 3800. The connector 3860 may be or comprise a silicone or
elastomer material. The connector 3860 may have similar or greater stiffness than the interface tubes
3800. The connector 3860 may be or comprise the same material as a component of the tube 3800,
such as a becad of the interface tube 3800, provided in a stiffer gcometry relative to the tube 3800. In
some embodiments, the connector 3860 includes one or more ports to monitor gas properties such as
pressure. In some embodiments, the patient interface 3000 may include one or more sensors to
monitor gas properties such as pressure at the one or more ports or any other suitable locations. The
connector 3860 may be suitable for receiving a clip, which may be used to clip to bed sheets or clothing
to provide additional securement of the patient interface 3000 and the tubes 3800. In some
embodiments, each of the interface tubes 3800 further include a grip 3850. The grip 3850 may be
directly or indirectly overmoulded to the tube 3800, for example over both the tube 3800 and the
connector 3860. In some embodiments, the tube 3800 may be attached with adhesives or threadably
attached to the connector 3860 or other regions of the grip 3850. The clinician or the user may hold
the grip 3850 to connect or plug-in the connector 3860 to the respiratory component, such as tubes
201a and 201b. In some embodiments, one or more components of the interface tubes 3800 can rotate
relative to the other components of the interface tubes 3800. For example, the grip 3850 can rotate
relative to the connector 3860, such that the torsion or movement caused by holding of the grip 3850
may not be translated through the rest of the tubes 3800 to the housing 3400 and the interface body.

[0253] In some embodiments, the tubes 3800 can be detachably coupled to the housing

3400. In some embodiments, the one or more of interface tubes 3800 are permanently attached to the
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housing 3400. For example, the one or more of interface tubes 3800 may be directly or indirectly
overmoulded to the housing 3400, thereby forming an integral piece. In some embodiments, the tubes
3800 may be attached with an adhesive or threadably attached with the housing 3400. In some
embodiments, the tube 3800 can rotate or swivel relative to the housing 3400, such that the torsion or
movement of the tubes 3800 may not conduct to the housing 3400 and the interface body. In some
embodiments, the interface tubes 3800 have a varying diameter and/or thickness along the length of
the interface tubes 3800. For example, each of the interface tubes 3800 may be tapered toward one
end. In some embodiments, the interface tubes 3800 have a constant diameter and/or thickness along
their lengths. In some embodiments, the interface tubes 3800 may have a circular, semicircular, or D-
shaped cross-sectional shape. When the semicircular or D-shaped cross-sectional shape is used, a flat

side of the interface tubes 3800 can be patient facing.

[0254] FIGS. 7-9 illustrate an embodiment of the housing 3400. In the illustrated
embodiment, the housing 3400 has a front portion 3430 and a rear portion 3450. The rear portion 3450
may be oriented to face the user’s face when the patient interface 3000 is applied on the user’s face,
and the front portion 3430 may bc oricnted to be opposite the user’s face when the patient interface
3000 is applied on the user’s face.

|0255] In the illustrated embodiment, the front portion 3430 includes one or more
attachment elements. The one or more attachment elements may extend outwardly from the front
portion 3430. In the embodiment illustrated in FIGS. 7-9, the one or more attachment elements can
include a central protrusion 3440 and a front extension 3420. In some embodiments, such as shown
in FIGS. 7-9, the one or more attachment elements includes a central protrusion 3440 with a pair of
front extensions 3420. Each of the pair of front extensions 3420 can be located laterally on opposing
sides of the central protrusion 3440. In other embodiments, the one or more attachment elements can
include any arrangement of protrusions or extensions. For example, in some cases, a single attachment
element can be used.

[0256] In some embodiments, such as shown in FIG. 7, the front extension 3420 can be
raised toward a front direction. The front extension 3420 may form a ridge 3422. A channel 3424
may be at least partially defined by the ridge 3422. In some embodiments, the first securement member
3600 can be positioned around the front extension 3420 and secured at the channel 3424, such that the
first securement member 3600 can be detachably coupled to the housing 3400 when the patient

interface 3000 1s assembled.
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[0257] The central protrusion and front extension can be used to secure one or more
securement members to the housing 3400. The central protrusion and front extension can be shaped
to receive the complementary portion of a securement member. As shown in FIGS. 7-9, in some
embodiments, the central protrusion 3440 may include an enlarged head 3442 and a stem 3444, In
other embodiments, such as shown in FIGS. 37 and 38, the central protrusion 4440 can have an
opening to receive the securement member as described herein with reference to FIGS. 37-38.

[0258] As illustrated in FIGS. 7-9, the central protrusion 3440 can receive and retain one
or more components with a hole which fits to the enlarged head 3442, for example by push-fit. For
example, the second securement member 3900 can be detachably coupled to the housing 3400 at the
central protrusion 3440. In some embodiments, the central protrusion 3440 is positioned in the middle
or substantially in the middle of the front portion 3430 and between the front extensions 3420.

[0259] In some embodiments, the front extensions 3420 can be positioned on either side
of the central protrusion 3440 as shown in FIGS. 7-9. The front extensions can have a shape to receive
the complementary securement member. As illustrated in FIGS. 7-9, the front extension 3420 may be
recessed around the central protrusion 3440, such that the central protrusion 3440 can have a greater
height to receive a thicker component, such as the second securement member 3900 without
cxcessively protruding out of the housing 3400. In some embodiments, the front cxtension 3420 may
not be recessed around the central protrusion 3440. In other embodiments, as shown in FIGS. 37 and
38, the front protrusion 4420 can be circular to receive the securement member as described herein
with reference to FIGS. 37-38.

[0260] In the illustrated embodiment, the rear portion 3450 of the housing 3400 includes
an interface body receiving portion 3480 for receiving an interface body, such as the cannula body
3200a or the mask body 3200b. At the interface body receiving portion 3480, an inner surface of the
housing 3400 1s exposed. The interface body receiving portion 3480 and the inner surface of the
housing 3400 may be shaped and/or sized to match the shape and/or size of the interface body, and to
allow removal and interchangeability of the interface body relative to the housing 3400. For example,
the inner surface of the housing 3400 may have a cylindrical shape, such that it can receive and fit
with a cylindrical shaped portion of the interface body.

|0261] The housing 3400 may further include one or more tube engaging portions 3460 to
receive one or more interface tubes, such as the one or more interface tubes 3800. The tube engaging
portions 3460 may be sized and/or shaped to match the shape and/or size of the interface tubes, such
that the interface tubes can be coupled to the tube engaging portions 3460 without a leak. The tube

engaging portion 3460 may be positioned such that the housing 3400 can receive a gas from the
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interface tubes through the tube engaging portion 3460, and allow the gas to flow to the interface body
coupled to the interface body receiving portion 3480.

[0262] The housing 3400 further includes an upper edge 3470 and a lower edge 3490
opposite the upper edge 3470. In some embodiments, the upper edge 3470 and the lower edge 3490
are symmetrical, such that a user or a clinician can orient the housing 3400 in either direction when
assembling the interface 3000. As shown in FIGS. 8-9, the upper edge 3470 and/or the lower edge
3490 may have an inwardly curved profile. The inwardly curved profiles of the upper edge 3470
and/or the lower edge 3490 can allow the user’s mouth to be exposed even when the user is wearing
the patient interface 3000, for the comfort of the user. If the user is an infant, a pacifier may be used
or the user can be breastfed during the treatment. Further, an orogastric tube may be introduced to the
patient, and the mouth of the user would be able to be cleaned easily.

[0263] In some embodiments, the housing 3400 is constructed from a material having
greater stiffness than the interface body, such as the cannula body 3200a and the mask body 3200b,
such that the housing 3400 can provide structural stability to the patient interface 3000. For example,
the housing 3400 may be constructed from a material having Young’s modulus of 0.1 GPa — 7 GPa,
0.5 GPa — 7 GPa, 0.5 GPa — 6 GPa, 0.8 GPa — 6 GPa, 1 GPa — 6 GPa, 1.8 GPa— 6 GPa, 2 GPa — 5
GPa, or 3 GPa — 5GPa. The thickness of the housing 3400 may be then altered to achicve the desired
stiffness of each regions of the housing 3400. The housing 3400 may be constructed from
thermoplastic elastomers, such as polycarbonate, thermoplastic polyurethane (TPU), polyamide,
nylons. The front extension 3420 forms a raised portion with greater thickness as described herein,
such that the front extension 3420 contributes to the stiffness of the housing 3400. The size and/or

thickness of the front extension 3420 may be adjusted to adjust the rigidity of the housing 3400.

Interface Body
[0264] As described herein, the patient interface 3000 includes an interface body which

can form a seal with a user’s face and allow gas flow from and to the user. The interface body can be
coupled to a housing 3400. In some embodiments, the interface body is a cannula body 3200a that can
mate with the housing 3400 and form a nasal cannula that can form a seal with nares of the user’s

nose. In other embodiments, the interface body 1s a mask body, such as the mask body 3200b.

Cannula Body
[0265] FIGS. 10-12B illustrate an embodiment of the cannula body 3200a. The cannula

body described herein in other embodiments can have similar features as described with reference to
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FIGS. 10-12B. For example, the embodiments of the cannula body described with reference to FIGS.
21, 48A, 49, 52A-B, 53 A, and 55 can include features described herein with reference to the cannula
body 3200a and nasal prongs described herein. As shown in FIGS. 10-12B, the cannula body 3200a
may have at least one nasal prong 3220, such as a pair of prongs 3220. The prongs 3220 may extend
from a rear portion 3243 of a manifold 3240 facing the patient. The nasal prongs 3220 can form a seal
with nares of a user’s nose and allow gas flow from and to the user. The nasal prongs 3220 of the
patient interface shown and described herein are shaped for sealing in a patient’s nares. In some
embodiments, the nasal prongs are shaped for sealing in an infant’s nares. However, it should be
appreciated that the prongs may be suitable for any patient population with similar nares geometry,
and that the prongs may be provided in different absolute sizes for various patient populations. The
prongs 3220 can be shaped and formed to minimize tissue compression and kinking of one or more
of the prongs 3220 during insertion into a patient’s nares.

[0266] In the illustrated embodiment, the manifold 3240 defines one or more openings
3246, such as a pair of openings 3246 which can be coupled to the tube engaging portion 3460 of the
housing 3400 to receive the interface tubes, and allow gas flow from and to the patient via the manifold
3240 and the nasal prongs 3220. The openings 3246 may be in fluid communication with each other
via the manifold 3240. Except for the openings 3246 and the lumens of the nasal prongs 3220, the
manifold 3240 may be sealed. The openings 3246 can be positioned on the side of the manifold 3240.
As shown in FIGS. 10-12B, the manifold 3240 can have two openings 3246 and the openings 3246
can be on opposing sides of the manifold 3240. The placement of the openings 3246 on the side of
the manifold allows for lateral flow of fluid into and out of the manifold 3240 through the openings
3246 when the manifold 3240 is coupled to the tube engaging portion 3460 of the housing 3400.

Prongs of the Cannula Body

[0267] The cannula body 3200a can include nasal prongs with an orientation and/or
geometry that may assist with gas flow and delivery of gas to the patient. For example, FIGS. 13A-
13D illustrate a geometry of an embodiment of the prongs 105 that can be similar to or the same as
the nasal prongs on the cannula body as described herein, such as the nasal prongs 3220 and 4220.

|0268| As shown in FIGS. 13A-13B, the prongs 105 may taper inwardly from or between
the gases inlet 106 to the gases outlet 108. The cross-sectional area of the gases inlet 106 may be
larger than the cross-sectional area of the gases outlet 108. The prong cross-sectional area may
gradually diminish from or between the inlet 106 to the outlet 108. This prong tapering may aid in the
sealing function of the prongs 105. When the prongs 105 are pushed into the patient’s nares, they may
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seal somewhere along the length of the prong 105 due to tapering in which the prongs 105 widen
towards the inlet 106. The tapering may aid in insertion of the prongs 1035, as opposed to prongs which
are of a constant cross-sectional area, or prongs which widen towards the outlet.

[0269] The lumen of the nasal prong 10S may have an internal cross-section that varies
along the length of the nasal prong 105. For example, as shown in and described with reference to
FIGS. 13A-13D, the internal cross-section of the prong may vary in shape and/or diameter along its
length.

[0270] As described in more detail herein, the nasal prong 105 may be shaped to
substantially align the flow of breathing gas through the gas outlet with a user’s upper airways.

[0271] The nasal prong 105 may be shaped to extend generally upwardly and rearwardly
nto a user’s nares, the nasal prong 105 having a curvature that includes at least two inflection points,
for example, as shown in FIGS. 13A-13D and described herein.

[0272] The prongs 105 may extend from the cannula body or manifold, toward the user’s
septum and curve around the corners of a user’s nostrils upwardly and rearwardly into the user’s nares.
Each prong 105 may extend along a generally inclined posterior trajectory, passing through two
mediolateral points of inflection. This geometry may assist to orientate the gas outlet 108 with respect
to the uscr’s upper airway passagces.

[0273] The at least one prong 105 may have a shaped trajectory fitting or comparable with
the anatomical shape of the user’s nostril. In a first portion (or phase) of the prong 105, the trajectory
may move horizontally towards the midline of the face. In a second portion (or phase) of the prong
105, the trajectory may curve upwards into the nostril towards the crown of the head. In a third portion
(or phase) of the prong 1035, the trajectory may roll backwards into the head, generally following the
anatomical curvature of the nostril. In a fourth portion (or phase) of the prong 105, the trajectory may
tilt horizontally towards the center of the interface assembly to align the outlet 108 with the user’s
upper airway.

[0274] The prong 105 may have a cross-section that varies along the central trajectory,
such as described above. For example, the cross-section may be generally circular at the base of the
trajectory and become generally circular or oval or elliptical towards the end of the trajectory or prong
105. The cross-section may be generally circular or oval or elliptical at the base of the trajectory,
becoming generally circular towards the end of the trajectory or prong 105.

[0275] The cross-sectional diameter may generally decrease along the trajectory from the

first portion (or phase) to the end of the fourth portion (or phase).
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[0276] The geometry of the prongs, such as shown in FIGS. 10-12B as well as FIGS. 48A,
49, 52A-52B, and 53 described herein may be substantially as illustrated in FIGS. 13A-13D, wherein
the curved lines represent the prong trajectory, and ellipses 1135 primarily represent the orientation
of the lumen within each prong at a particular trajectory (and also show one potential cross-sectional
lumen shape). In some embodiments, the ellipses 1135 can be circular or substantially circular. Each
prong may generally follow a curved path that is shaped to follow the anatomical geometry/ curvature/
contours of a user's nare. The prongs 105 may be moulded or formed to substantially follow the
anatomical shape and curvature of a user's nare.

[0277] The prongs 105 may be premoulded or preformed according to the anatomical
shape of a nare. In some embodiments, the prongs 105 may include at least one thinned wall section
which i1s conformable so as to limit pressure on the patient’s septum. In other embodiments, the prong
wall thickness can be uniform throughout.

[0278] From a base 1415, each prong 105 may curve generally upwardly or superiorly
toward the crown of the user's head (away from the transverse plane) and generally rearwardly or
posteriorly (toward the user's coronal plane) with respect to the user's upper lip. Between the ellipses
1131 and 1133 (the second phase) the lumen of the prongs 105 may transition from a generally
mecdiolateral oricntation along the uscr's upper lip to a predominantly inclined posterior oricntation.
This configuration may direct gas flow toward an upper portion of the back of a user's head. The
lumen of the prong 105 may reduce slightly during this phase. The lumen may also become more
elliptical, which may utilize the space available within the nare.

[0279] In the third phase (between the ellipses 1133 and 1134) the prongs 105 may
continue along an inclined posterior trajectory toward the upper back of a user's head (away from the
transverse plane and toward the coronal plane). There may be a smooth reduction in the rate of incline
in the superior component of the prongs trajectory 1420, which may cause the lumen to move away
from the transverse plane. During this phase, the prongs 105 may have negligible or minimal
convergence (or mediolateral component) toward the sagittal plane. The prong lumen may reduce
further during this phase and may become increasingly elliptical.

[0280] In the final phase (between ellipses 1134 and 1135) the prongs 105 may continue
along an inclined posterior trajectory with some mediolateral convergence toward the sagittal plane.
The mediolateral convergence of the prongs 105 may begin at the illustrated trajectory inflection point
107a at the start of the fourth phase (or slightly prior) adjacent the ellipse 1134.

[0281] A second inflection point 107b may be adjacent the final ellipse 1135. The second

inflection point may reduce convergence of the prongs 105 and orientate the prong outlet 1411
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generally posteriorly (toward the coronal plane) with a slight mediolateral component toward the
sagittal plane (represented by the orientation of the final ellipse 1135 in FIG. 13A).

[0282] The incline rate of the prong trajectories 1420 may continue to decrease during the
fourth phase, until the respective trajectories 1420 are substantially parallel with the transverse plane
at the prong outlet 1411 (represented by ellipse 1135). The mediolateral and superior-inferior
adjustments of the prong trajectories 1420 adjacent the final ellipse 1135 may position the prong outlet
1411 generally in alignment with the passage of the upper airway. This may assist to reduce soft
tissue irritation caused by exiting breathing gases.

[0283] The prong lumen may be elliptical at the outlet 1411. The major elliptical axis may
be arranged in a generally transverse plane. The prong lumen may be circular or substantially circular
at the outlet 1411. The outlet 1411 may direct breathing gases upwardly or superiorly toward the
crown of the user's head (away from the transverse plane) and rearwardly or posteriorly (toward the
user's coronal plane).

[0284] In alternative embodiments the cross-section of the lumens may be triangular, or
quadrilateral.

[0285] As shown in FIGS. 13C-13D, the nasal prongs may have a sealing region 1109 that
1s longer comparcd to a scaling region 109 of the carlier described ecmbodiment described with
reference to FIGS. 13A-13B. The longer sealing region 1109 may cause the overall length of the nasal
prong of this embodiment to be longer than the overall prong length of previously described
embodiments. This may have the additional benefit of the prong being less likely to flick out or
otherwise disengage from the patient’s nare. With reference to the curved lines that represent the prong
trajectory, and the ellipses of FIGS. 13C-13D, a prong sealing region 1109 is between ellipses 1134a
and 1135. The prong sealing region 1109 may comprise a tapered region. A cross-section of the
exterior surface of the prong 105 near the gas inlet 106 may be larger than a cross-section of the
exterior surface of the prong 105 near the gas outlet 108,

[0286] In the illustrative embodiment shown, the prong sealing region 1109 tapers from
about 5 mm to about 4 mm, for example. The measurements of the prong (5mm and 4mm) refer to an
equivalent diameter of an oval. The equivalent diameter may be a diameter calculated from the
perimeter of the prong (circular and ovular prongs may have the same equivalent diameter) or it may
be the largest width dimension of the prong (circular and ovular prongs may have a different
equivalent diameter). The tapered sealing region 1109 may allow the patient interface 1101 to be used

for a patient having a nare size that is anywhere between about 4mm and about Smm. For example, if
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a patient’s nare size 1s 4.5mm, the prongs 1105 may be inserted in the nares such that the section of
the sealing region 1109 having a diameter of 4. 5Smm seals with their nares.

[0287] The prong sealing region 1109 may have different dimensions. and/or different
amounts of taper. The length range for the sealing region may be between about 1mm to about 10
mm. The length of the sealing region may be about 1 mm, 2 mm, 3 mm, 4 mm, 5 mm, 6 mm, 7 mm,
8 mm, 9 mm, or 10 mm. The diameter of the sealing region may be between about 2 mm and about
10 mm. The diameter of the sealing range may be about 2 mm, 3 mm, 4 mm, 5 mm, 6 mm, 7 mm, 8
mm, 9 mm, or 10 mm.

[0288] The ratio of the taper from the wider portion to the narrower portion may be about
1.1:1,1.2:1,1.3:1,1.4:1, 1.5:1, 1.6:1, 1.7:1, 1.8:1, 1.9:1, or 2:1.

[0289] For example, the prong sealing region may taper from 10mm to 9mm, 9 mm to
8mm, 8mm to 7mm, 7mm to 6mm, 6mm to Smm, Smm to 4mm, or 4mm to 3mm, 3mm to 2 mm, for
example. The taper may be steeper, for example, the prong sealing region may taper from 10mm to
8mm, 9mm to 7mm, 8mm to 6mm, 7mm to Smm, 6mm to 4mm, 5mm to 3mm, or 4mm to 2mm, for
example. The taper may be less steep, for example, the prong sealing region may taper from 10mm to
9.5mm, 9.5mm to 9mm, 9mm to 8.5mm, 8 5mm to 8mm, 8mm to 7.5mm, 7.5mm to 7mm, 7mm to
6.5mm, 6.5mm to 6mm, 6mm to 5.5mm, 5.5mm to Smm, Smm to 4.5mm, 4.5mm to 4mm, or 4mm to
3.5mm, 3.5mm to 3mm, 3mm to 2.5mm, or 2.5mm to 2mm for example.

10290] Different sizes of the patient interface 101, 1101 may be provided, for which
different prong sealing region dimensions may be utilized.

[0291] The outlet of the prong lumen can be substantially circular. In some embodiments,
the outlet of the prong lumen can be substantially elliptical. It should be appreciated by one of skill in
the art that any suitable shape of outlet may be used.

[0292] The nasal prong lumen may be flared out at or near the outlet of the lumen. An
example of a nasal prong lumen with flared out portions at the outlet or alternative outlet shapes are
shown in FIGS. 13E and 13H. As shown in FIG. 13E, ends of the prongs 305 adjacent the prong outlet
308 may be shaped to reduce the resistance to flow of the prongs 305. For example, the prongs 305
may be cut off horizontally or at an angle. This may lower flow resistance in the prong 305.
Additionally, or alternatively, when viewing the prongs 305 from above the interface 300 in a same
or similar perspective as FIG. 13F, the prong outlet 308 may have a substantially U-shape, as shown
in FIG. 13G. These features may assist to provide a lower resistance to flow in use, and/or prevent

accidental sealing of the prong outlet 308, which may cause a user or a clinician to falsely determine
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that the CPAP therapy is delivered to the user. In some embodiments, the nasal prongs may have a
thickness that varies in a circumferential direction.

Base of Nasal Prong

[0293] The cannula body can have a base region at and/or adjacent the base of the nasal
prong. The base region can form a portion of the cannula body where the base of the nasal prong
meets the manifold. The base region can be configured to allow movement of the manifold and/or
housing while maintaining the nasal prongs within the patient’s nares. The base region may assist to
provide comfort and conformability to the patient while also ensuring the flow path i1s maintained
between the manifold and nasal prongs.

[0294] In some embodiments, the base region can allow the nasal prongs to bend in
different directions without compromising the gas flow path from manifold to prong outlet. For
example, the base region can allow the prongs to move relative to the housing/manifold without the
prongs kinking. The base region may function to decouple the position of the or each prong from the
position of the manifold/housing. In this manner, the housing/manifold can move, e.g. from forces
applied to the interface by pulling on tubes, facial movements and/or grasping of the interface, whilst
retaining the prongs in position in the nares. The base region may also provide a spring mechanism
which may operate to assist in compensating external forces applied to or experienced by the interface.
The spring mechanism may also allow for movement of the housing/manifold whilst assisting the
prongs to remain in an operational, i.e. sealed position in the nares. In some cases, the base region can
iclude a groove, dip, channel or any other mechanism between the prongs to provide for adequate
clearance of the septum.

[0295] This portion of the cannula body can be an alternation in the material at or adjacent
the base of the prong and/or a specific shape of the base of the prong. For example, the base region
can be a groove, sunken or recessed region, a thinning of the nasal prong wall, base or surrounding
region of the manifold, a shape of the nasal prong and/or manifold, and/or any other feature that may
provide clasticity or conformability. Embodiments of the basc region described herein can be used
with any of the cannula body embodiments and/or nasal prong embodiments described herein.

[0296] In some embodiments, the manifold 3240 may have a base region that can be a
sunken or recessed region under the prongs 3220 and/or adjacent the base of the prongs 3220. For
example, in the illustrated embodiment of FIGS. 10-12B, the manifold 3240 includes one or more
grooves 3222 located under the prongs 3220. The one or more grooves 3222 may support the prongs
3220 relative to a surrounding portion of the manifold 3240. The grooves 3222 as shown in FIGS. 10-
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12B, can extend substantially around the base of each prong 3220 or at least partially around the base
of each prong 3220. The grooves 3222 may assist the prongs 3220 to pivot and move about or relative
to the surrounding portion of the manifold 3240.The ability of the prongs 3220 to pivot at or adjacent
their base may enable more effective fitting and sealing of the prongs 3220 in the nares of a patient
without compromising gas flow. The ability for the prongs 3220 to bend or move relative to the
manifold 3240 may decouple the position or orientation of the prongs 3220 from the position of the
manifold/housing. In other words, the housing/manifold can move while the prongs 3220 remain in
a sealing position in the nares.

[0297] The grooves 3222 may allow one size of prongs to fit a wider range of nare sizes.
The groove 3222 around each prong 3220 may allow the prong 3220 to move or flex forward and
backward when inserting and fitting the prongs 3220 into the patient’s nares. This movement can
adjust for variation in face and philtrum size of patients. The groove 3222 may also allow for sideways
movement to adjust for variation in septum size and/or to assist accommodating movement of the
interface 3000, for example caused by cheek movement of the user. The sunken or recessed region
such as the grooves 3222 may further make the effective length of the prongs 3222 greater, such that
the prongs 3222 can have greater degree of adjustability.

[0298] The manifold 3240 may have varying thicknesscs at different regions. For cxample,
at least a portion of the grooves 3222 may be thinner relative to the prongs 3220 and the rest of the
manifold 3240, as illustrated in FIG. 14A (with the thinner region of material of the prongs shown
with darker shading in FIG. 14A and 14B). The grooves 3222 may facilitate movement of the prongs
3220 to assist to maintain seal with the patient’s nares. The grooves 3222 may also assist to ensure
that the prongs 3220 collapse into the manifold 3240 by the grooves 3222 being folded, bending or
flexing, rather than one or more of the prongs kinking, thereby maintaining the diameter and cross-
sectional shape of the prongs 3220, and/or maintaining the resistance to flow (RTF) of the prongs
3220.

[0299] As illustrated in FIG. 14A, the manifold 3240 may further include a thickened
region 3249 adjacent the grooves 3222 shown with the lighter shaded region adjacent the grooves
3222. When the prongs 3220 are placed in the nares of the user, the grooves 3222 having thinner
walls, may allow preferential movement or bending of the prongs 3220 into the manifold 3240. In
other words, when the prongs 3220 are inserted into the nares, at least part of the thinner walls of the
grooves 3222 may flex or deflect inwardly to the manifold 3240. While in the flexed or deflected
position, the grooves 3222 may provide an upwards force into the nares of the user to maintain sealing

position. On the other hand, the thickened region 3249 may prevent collapse of the manifold 3240 at
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a region around the grooves 3222, thereby maintaining the structural integrity of the cannula body
3200a. In the illustrated embodiment, the grooves 3222 are separately formed around each prong 3220,
being spaced apart from each other.

[0300] In some embodiments, the groove or sunken region at the base of the prongs 3220
can be continuous. FIG. 14B illustrates the cannula body 3200a having a sunken region 3223
continuously extending around the bases of the both prongs 3220. Similarly, with the grooves 3222,
the sunken region 3223 may have a reduced thickness relative to the prongs 3220 and the rest of the
manifold 3240, as illustrated in FIG. 14B. The sunken regions 3223 may provide the prongs 3220
greater flexibility than the grooves 3222, because of the lack of stiffer part between the prongs 3220
which exists between the grooves 3222. Additicnally, the sunken regions 3223 may have greater
clearance from the septum, such that the cannula body 3200a has smaller chance to interfere and/or
damage the septum. The sunken regions 3223 may also make cleaning of the cannula body 3200a
easier due to the relative lack of small cavities or spaces. The groove or sunken region may partially
or wholly surround the base of the prong. For example, the groove or sunken region can be on one or
both sides of each prong to allow adjustment for septum width. The grooves or sunken regions 3222
at the base of the prongs 3220 may allow for a spring-like movement at the base of the prongs to
dccouple movement of the nasal prong from the movement of the housing and/or manifold and to
retain the nasal prongs in the correct sealing position in the nares.

[0301] In some embodiments, the base region comprises a thinner region of material at
and/or adjacent the base of the nasal prongs. In some embodiments, the groove or sunken region may
be absent. The thinner region of material can surround or partially surround the base of each nasal
prong. The thinner region of material may be partly or wholly formed in the base of the nasal prongs.

[0302] The nasal prong can have a wall thickness that varies from the base of the prong
309 to the outlet 308. As shown in FIG. 14C, the wall at the base of the prong 309 can have a first
thickness, t1, as it extends from the manifold. The wall of the prong can have a second thickness, 12,
as it extends toward the outlet. The first thickness, t1, can be thinner than the second thickness, t2. The
first thickness, t1 can be thinner than the material of the manifold that surrounds the base of the prong
309. A thinner wall section t; at the base of the prong 309 compared to the remainder of the prong 309
and manifold can allow for prong movement and conformability of the nasal prong to the patient. The
thinner wall section at the base of the prong can achieve the same benefits described with reference
to the grooves or sunken regions but without having a groove.

[0303] The cannula body 3200a can be constructed from a single material or a combination

of materials. The cannula body 3200a may be constructed from a material having a Shore hardness of
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between 20A — 100A. For example, the cannula body 3200a may have a Shore hardness of between
20A-90A, 40A-100A, 40A —90A, 50A-80A, or 60A-70A. The cannula body 3200a can be constructed
from a silicone material. As described herein, the thickness proportions of this material may be then
altered to achieve the desired stiffness of each regions of the cannula body 3200a, such as the prongs
3220, the grooves 3222, and the sunken region 3223. The grooves 3222 and the sunken region 3223
may have a thickness between 0.1 mm-1.5 mm, 0.2 mm-1.5mm, 0.2mm-1.3mm, 0.3 mm-1.3 mm,
0.5 mm- 1.2 mm, or 0.5 mm — 1.0 mm. The wall of the prongs 3220 and thickened region 3249 may
have thicknesses greater than the grooves 3222 and the sunken region 3223. For example, the wall of
the prongs 3220 and thickened region 3249 may have thicknesses between 0.3 mm — 2.0 mm, 0.5 mm
—2.0mm, 0.6 mm — 2.0 mm, 0.3 mm-1.8 mm, 0.5 mm —1.8 mm, 0.6 mm — 1.8 mm, 0.7 mm — 1.8
mm, 0.6 mm — 1.5 mm, or 0.7 mm — 1.5 mm.

[0304] The prongs 3220 extend from the manifold 3240 and can be shaped and formed to
minimize tissue compression and kinking during insertion into a user’s nares. As illustrated in FIG.
10, each of the nasal prongs 3220 has a gas outlet 3224 configured to direct a flow of gas towards the
nares of the user's nose. Each of the nasal prongs 3220 further includes an exterior surface 3225. At
least a portion of the exterior surface 3225 is a sealing surface 3226. The sealing surface 3226 1s
configurcd to scal the narcs of the user’s nosc. In onc embodiment, the scaling surface 3226 1s
configured to seal with the nasal valve of the user’s nose. The sealing surface 3226 may be configured
to seal at or adjacent the entry of the nares of the user’s nose. In another embodiment, the sealing
surface 3226 is configured to seal between the nares entry and the nasal valve.

[0305] In some embodiments, the prongs 3220 have a constant or substantially constant
shape of cross section along their lengths. For example, each of the prongs 3220 may have a circular
or oval cross-sectional shape along its length. When the prongs 3220 have a constant cross section
along the region at the distal end (i.e. end adjacent the outlet) of the prongs 3220, the prongs 3220
may compensate for slight movements in and out of the nares, which may assist to maintain a seal. In
some embodiments, the prongs 3220 may have a varying shape along their lengths. For example, the
prongs 3200 may have a circular cross-section at a portion closer to the base, while the prongs 3200
may have an oval cross-section at a portion closer to the top of the prongs. The varying cross-section
at portions of the prongs can be similar to the varying shapes described herein with reference to FIGS.
13A-13D.

[0306] FIG. 15 illustrates a cannula body 3200a with a base region 3228 that may provide
a spring action or mechanism at the base of the prongs 3220. The base region 3228 can assist to

decouple movement of the housing and/or manifold from the movement of the nasal prongs. The base
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region 3228 may provide the ability for the prongs 3220 to flex about the base region 3228 whilst
avoiding kinking of the prongs 3220. The prongs 3220 may flex whilst maintaining position in the
nares. For example, the base region 3228 can provide a spring-like movement at the base of the prongs
3220 and/or the area surrounding the base of the prongs 3220. The base region 3228 can apply a spring
load to the prongs to absorb some interface movement whilst maintaining the prongs 3220 in position
in the nares. As an example, the base region may initially be in a neutral/relaxed position (i.e. natural
state of the cannula body) without any forces applied to any part. When inserted in the nares, the
action of pushing the prongs into position, (and sealing) can cause the base region 3228 to flex or
deflect downwardly into the manifold. Prong position in the nares may remain constant, particularly
once the prongs are in a sealed position. If, in use, the housing and/or manifold is pulled downwards
and/or away from the face (e.g. by pulling of tubes), the base region 3228 may move towards the
neutral position. There can still be enough elasticity in the base region 3228 to maintain the prong
position in the nares. For example, the spring load from the base region 3228 can absorb interface
movement such as cheek movement, patient movement, or headgear movement. The base region 3228
can assist the movement of the or each prong 3220 from right to lett.

[0307] The base region 3228 may assist to accommodate varying septum spacings. The
basc region 3228 may allow onc or both prongs 3220 to flex back and forth to adjust for different
facial geometries. The base region 3228 may alternatively or additionally provide an upwards push
into the nares to maintain a constant seal.

[0308] In some embodiments, the base region 3228 can be a reduced thickness region.
The reduced thickness region can allow for the spring at the base of the prongs. The base region 3228
can be a reduced thickness relative to the prongs 3220 and the rest of the manifold 3240. The reduced
thickness region can be used in combination with or as an alternative to other base regions. For
example, the base region 3228 can be a bellows region that can allow for the spring at the base of the
prongs by providing a bellows-like structure or configuration at the base region. In further
embodiments, as described previously, the nasal prongs can have grooves or sunken regions at the
base of the prongs 3220 that allow for the spring-like movement at the base of the prongs.

[0309] FIG. 15 illustrates an embodiment of the base region 3228 at the base of the prongs
3220. The prongs 3220 can have a constant wall section with a constant thickness which transitions
to a base region 3228 around the prongs that allows for the spring-like movement of the base of the
prongs. The prongs can have a constant wall thickness throughout the prong until the base region

3228. The constant wall thickness of the prongs can assist the prongs to be less prone to kinking
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because the base region 3228 can absorb movement and the flexing can be localized to the base region
3228.

[0310] In some embodiments, the prongs 3220 can have a constant wall section with a
constant thickness which transitions towards the base region 3228 around the prongs. The base region
3228 may be thinner than the constant wall thickness of the prongs 3220. This base region 3228 can
also have a substantially constant thickness throughout that region. In some embodiments, the
thickness of the prong 3220 can be between 0.3 mm — 2.0 mm, 0.5 mm — 2.0 mm, 0.6 mm — 2.0 mm,
0.3 mm-1.8 mm, 0.5 mm — 1.8 mm, 0.6 mm — 1.8 mm, 0.7 mm — 1.8 mm, 0.6 mm — 1.5 mm, or 0.7
mm — 1.5 mm. The thickness of the base region 3228 can be between 0.1 mm-1.5 mm, 0.2 mm-1.5mm,
0.2mm-1.3mm, 0.3 mm-1.3 mm, 0.5 mm- 1.2 mm, or 0.5 mm — 1.0 mm. For example, in one
embodiment, the thickness of the prong 3220 can be 0.6 mm and the thickness of the base region 3228
can be 0.3 mm. In such an embodiment, the ratio of the thickness between the prongs 3220 to the base
region 3228 can be 1:0.5. The ratio of thickness between the prongs 3220 to the base region 3228 can
be any other ratio that provides the desired transition therebetween.

[0311] As described herein, the thickness proportions of this material may be altered to
achieve the desired stiffness of each regions of the cannula body 3200a, such as the prongs 3220, the
basc region 3223 and 3228, and grooves 3222 (described with reference to FIG. 14A) of the basc
region. For example, the base region 3228 may have a thickness between 0.1 mm-1.5 mm, 0.2 mm-
1.5mm, 0.2mm-1.3mm, 0.3 mm-1.3 mm, 0.5 mm- 1.2 mm, or 0.5 mm — 1.0 mm. The wall of the
prongs 3220 with the constant wall thickness may have thicknesses greater than the base region
3228. For example, the wall of the prongs 3220 can have a section where the prong transitions to the
base region with a constant wall thickness that may have thicknesses between 0.3 mm — 2.0 mm, 0.5
mm — 2.0 mm, 0.6 mm — 2.0 mm, 0.3 mm-1.8 mm, 0.5 mm —1.8 mm, 0.6 mm — 1.8 mm, 0.7 mm —
1.8 mm, 0.6 mm — 1.5 mm, or 0.7 mm — 1.5 mm.

[0312] The base region 3228 can be a thin localized region at the base of the prongs that
allows the manifold and/or housing to move relative to the nasal prongs. For example, when
movement from the patient or external forces puts pressure on the prongs, the base region 3228 can
at least partially absorb the movement and/or force of the prong. The base region 3228 may
accommodate or at least partially absorb the movement and/or force of the prong by flexing or
deflecting inward. In some embodiments, the base region 3228 may have greater clearance from the
septum than the grooves 3222, such that the cannula body 3200a has smaller chance to interfere and/or
damage the septum. The base region 3228 may also make cleaning of the cannula body 3200a easier

due to the relative lack of small cavities or spaces.
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Coupling of Interface Body and Housing
[0313] Turning back to FIGS. 10-12B, the manifold 3240 may include a front portion 3241

opposite the rear portion 3243. The front portion 3241 may include a housing coupling portion 3244
which can be received by the interface body receiving portion 3480 of the housing 3240. The housing
coupling portion 3244 and the rest of the manifold 3240 may be shaped and/or sized to be inserted in
and received by the housing 3400 and form a gas tight seal. For example, the manifold 3240 may
include a ridge 3248 at each of the openings 3246. The ridge may be an annular ridge 3248. The
annular ridge 3248 can provide interference with the housing 3400, forming a gas tight seal with the
housing 3400.

[0314] In the illustrated embodiment, the manifold 3240 includes a raised portion 3242
which defines a raised surface relative to the housing coupling portion 3244 and the rest of the
manifold 3240. The raised surface defined by the raised portion 3242 may be discontinuous with the
surface of the housing coupling portion 3244, In some embodiments, the raised portion 3242 is formed
both at an upper portion and a lower portion of the manifold 3240, such that the housing coupling
portion 3244 is surrounded by the raised portion 3242. In some embodiments, the raised portion 3242
may bc formed only at an upper portion or a lower portion of thc manifold 3240. In somec
embodiments, the raised portion 3242 can inhibit or prevent the rotation of the cannula body 3200a
about the housing 3400, when the cannula body 3200a and the housing 3400 are assembled, as
described in further detail herein. In some embodiments, the manifold 3240 does not include the raised
portion 3242, and may have a generally continuous outer surface adjacent the housing coupling
portion 3244. In some embodiments, the manifold 3240 may include a band or reinforcing member to
increase structural integrity of the manifold 3240. For example, the band or reinforcing member can
be formed at least in part by a region of significantly increased thickness relative to the rest of the
manifold 3240.

[0315] As discussed herein, the cannula body 3200a may be coupled with the housing
3400 by inserting the housing coupling portion 3244 of the manifold 3240 to the interface body
receiving portion 3480. FIGS. 16-19 illustrate an embodiment of the cannula body 3200a assembled
with the housing 3400. As shown in FIGS. 16-17, the raised portion 3242 of the cannula body 3200a
may be exposed when the cannula body 3200a is coupled with the housing 3400. In the illustrated
embodiment, the raised portion 3242 matches the upper edge 3470 and/or the lower edge 3490, such
that the raised portion 3242 and the upper edge 3470 and/or the lower edge 3490 do not have a gap
therebetween when the cannula body 3200a is assembled with the housing 3400. In such
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embodiments, rotation of the cannula body 3200a about the housing 3400 may be prevented. In some
embodiments, the raised portion 3242 and the upper edge 3470 and/or the lower edge 3490 may be
shaped such that certain amount of gap exists between them when assembled, to allow certain degree
of rotation of the cannula body 3200a about the housing 3400. In some embodiments, the manifold
3240 does not include the raised portion 3242 to allow more free rotation of the cannula body 3200a
about the housing 3400, enabling greater degree of adjustment. In some embodiments, the raised
portion 3242 may have a thickness similar to the thickness of the housing 3400, such that the raised
portion 3242 can form a continuous surface with the housing 3400. In some embodiments, the raised
portion 3242 may have a greater thickness or a smaller thickness than the thickness of the housing
3400, such that the raised portion 3242 can protrude relative to the surface of the housing 3400, or be
recessed relative to the surface of the housing 3400.

[0310] The raised portion 3242 may also assist with visual alignment of the manifold 3240
relative to the housing 3400. For example, the user or the clinician can align the raised portion 3242
with the upper edge 3470 and the lower edge 3490 of the housing 3400 to assemble the manifold 3240
in the correct position. In some embodiments, the manifold 3240 and/or the housing 3400 can include
an audible and/or tactile indicator to provide a feedback when the manifold 3240 and the housing
3400 arce 1n the correct position. For example, the manifold 3420 and/or the housing 3400 can makc a
“click” sound when the manifold 3420 and/or the housing 3400 are correctly positioned and properly
assembled. In some embodiments, the manifold 3420 and/or housing 3400 can include a visual
indicator that indicates when the manifold 3420 and/or the housing 3400 are correctly positioned and
properly assembled. In some cases, the visual indication can be a color indicator. The color indicator
can be used with transparent components of the manifold and/or housing. Examples of color indicators
are described further herein with reference to FIGS. 56A-56F.

[0317] When the housing 3400 and the manifold 3420 are assembled, the housing 3400
may only contact the manifold 3420, and it may not interfere with the prongs 3220. In some
embodiments, the sunken region 3223 or the grooves 3222 may be fully or partially exposed, and the
movement of the prongs 3220 may not be interfered by the housing 3400.

[0318] FIGS. 20A-20B illustrate how the manifold 3240 may be retained within the
housing 3400. The internal surfaces of the housing 3400, as shown in FIGS. 20A-20B, may match
with the manifold 3240, thereby the manifold 3240 is retained within the housing 3400. As shown in
FI1G. 20A-20B, the openings 3246 of the manifold 3240 may be retained within the tube engaging

portion 3460 of the housing 3400, to receive the interface tubes. In some embodiments, the annular
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ridge 3248 at each of the openings 3246 of the manifold 3240 can provide interference with the
housing 3400, forming a gas tight seal with the inner surface of the housing 3400.

Mask Body
[0319] FIGS. 22A-22B illustrate an embodiment of the mask body 3200b. In the

tllustrated embodiment, the mask body 3200b includes the manifold 3240, which is same or similar
to the manifold 3240 of the cannula body 3200a. For example, the manifold 3240 includes the raised
portion 3242, the housing coupling portion 3244, the opening 3246, the annular ridges 3248 described
in relation with FIGS. 10-13. The manifold 3240 can be coupled with the housing 3400 in
substantially the same manner described in relation with the manifold 3240 of the cannula body 3200a.
As described herein, the mask body 3200b including the same or similar manifold with the cannula
body 3200a, enables swapping between the cannula body 3200a and the mask body 3200b while
keeping the housing 3400 same.

[0320] In the 1llustrated embodiment, the mask body 3200b further includes the mask 3232
or mask cushion, extending rearward from the manifold 3240. The mask 3232 may be applied on the
face of a patient. In the illustrated embodiment, the mask 3232 is a nasal mask. The nasal mask may
form a nasal scal applicd over a nosc of a patient. The nasal mask may form a scal on or about the
nose surrounding the nares of the patient. In some embodiments, the mask 3232 could cover both a
nose and a mouth of the patient.

[0321] The mask 3232 or mask cushion includes a face-contacting surface 3234. The face-
contacting surface 3234 may have an inner peripheral edge 3235 that defines a nose-receiving opening
into a mask cavity 3236 for receiving the user’s nose in use. In some embodiments, the face-contacting
surface 3234 is located generally opposite the manifold 3240. In use, the contacting surface 3234 of
the mask 3232 may envelop or circumscribe a portion of the user’s nose defining the nares. The
contacting surface 3234 may sealingly engage about the user’s nose such as against one or more of
the cheek surfaces and/or lateral side surfaces of the user’s nose, the upper lip region below the user’s
nose, and across the nasal bridge region or nasal tip region of the user’s nose.

[0322] The mask 3232 may be substantially hollow and generally shaped to provide or
define the mask cavity 3236. The mask cavity 3236 may receive the flow of gases from the manifold
3240. The mask cavity 3236 may be fluidically connected with the manifold 3240 and the openings
3246, such that gas from and to the patient flows through the mask cavity 3236.

[0323] FIG. 23 illustrates a schematic view of the mask body 3200b from the face-

contacting side or posterior side of the mask body 3200b. In some embodiments, as shown by a striped
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region in FIG. 23, a region 3237 of the mask 3232 (“rolling region”) may be provided. The region
3237 may be designed such that at least a portion of the region 3237 1s configured to roll over onto an
outer surface of the mask 3232. The rolling region 3237 may extend at an upper portion and/or side
portions of the mask 3232. The rolling region 3237 may include or work in conjunction with, at least
part of the face-contacting surface 3234. The rolling region 3237 may assist to relieve pressure applied
to the users nose and/or face, such pressure being required to provide a seal adequate for delivery of
therapy.

[0324] To assist with the rolling of the region 3237, the region 3237 may have a varying
thickness or a varying stiffness. The region 3237 can be formed by and/or be coextensive with a
reduced stiffness region. In some embodiments, the wall thickness of the mask 3232 may be
substantially constant through the rolling region 3237. In some embodiments, the wall thickness of
the mask 3232 may vary or alternate between relatively thick and thin regions. The wall thickness of
the mask 3232 may be relatively thicker along other portions of the mask, thereby providing support
for the structure of the mask 3232. However, other arrangements to induce or facilitate rolling in the
rolling region 3237 can also be used. Examples of mask seals comprising rolling portions are disclosed
m W02014/062070, the entirety of which 1s incorporated by reference herein.

[0325] In some ecmbodiments, a lower or basc portion 3256 of the mask 3232 may have a
region having greater thickness/stiffness, which may allow greater structural stability of the mask. For
example, the base or a portion thereof can be formed at least in part by a region of significantly
increased thickness relative to the reduced stiffness region. This base portion 3256 may have greater
thickness relative to the face-contacting portions of the mask.

[0326] The base portion 3256 may be formed of the same material forming the mask 3232.
A region of the base portion having increased thickness may be configured as a thickened band. The
base portion 3256 can be positioned on the lower or bottom portion of the mask below the rolling
region 3237. The mask can pivot at or about the base portion or thickened band when the rolling
region rolls under a force when applying the mask over the patient’s face. In other arrangements, the
base portion can be or include a component formed of a material that has increased stiffness relative
to the silicone or other material(s) forming the mask 3232. This may help with inserting and removing
the mask 3232 from the housing 3400 and maintaining a seal in use.

[0327] The mask body 3200b can be constructed from a single material or from two or
more different materials. The mask body 3200b can be constructed from silicone. The mask body
3200b may be constructed from a material having a Shore hardness of between 15A-80A. For

example, the mask body 3200b may have a Shore hardness of between 15A-80A, 20A-80A, 30A-
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80A, 40A-70A, or 40A — 60A. As described herein, the thickness proportions of this material may be
then altered to achieve the desired stiffness of each regions of the mask body 3200b.

[0328] In some embodiments, the mask 3232a can be provided in various or alternative
shapes or sizes to achieve the desired fit to achieve comfort, compliance and/or deliver therapy
effectively. The mask 3232a illustrated in FIG. 24A is similar to the mask 3232 described in relation
to FIGS. 22A-23, however, the mask 3232a may have a different shape. The mask 3232a can have a
width measured from a first end 3252 at a first annular ridge 3246 to a second end 3254 (shown in
FIG. 22A) at a second annular ridge 3246. The mask 3232a can have a horizontal axis that extends
along that width and a vertical axis perpendicular to the horizontal axis. As illustrated in FIG. 24, the
mask 3232a can be longer in a vertical direction than mask 3232 described herein. This shape can
allow the mask 3232a to seal further up on the bridge of the user’s nose than the mask 3232 shown in
FIGS. 22-23. This configuration may be more comfortable for the patient. Additionally, sealing higher
on the bridge of the user’s nose can minimize the risk of occluding the patient airways or otherwise
affecting the ability of gas to flow in or out of the patient’s airways, particularly on infant patients.
For example, by configuring the mask so that the mask can seal higher on the bridge or harder parts
of the user’s nose as opposed to softer fleshy parts of the nose closer to the tip, the risk of occluding

or affccting the flow of gas in or out of the patient airway can be minimized.

Mask Rolling Region

[0329] When the mask 3232 is seated on the face of the user in use, the contacting surface
3234 may lie over the bridge of the nose, sides of the nose and above the upper lip of the user. With
a supply of positive pressure air, the contacting surface 3234 may balloon and seal against the face of
the user. Leaks may occur where a seal contact pressure between the contacting surface 3234 and the
face of the user is less than the pressure of the air being delivered. For therapy to be successfully
delivered, the mask contacting surface 3234 pressure should be higher than air pressure around a
perimeter of the contacting surface 3234 forming the mask seal.

[0330] The mask 3232a can include a rolling region 3237 as described in relation to FIGS.
22A-23. In some embodiments, the rolling region can roll or bend to allow the mask to accommodate
facial movement or application of forces on the mask. For example, the rolling aspect at the sides of
the mask and the pivot point at the base of the mask can allow the mask to accommodate facial
movement or application of forces on the mask. This can allow the mask to maintain the integrity of
the seal between the mask and the patient. The thickness of the rolling region 3237 is intended to

reduce pressure on the bridge of the nose. In some embodiments, the rolling region 3237 is present at
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the sides of the mask and can allow the mask to compress into the nasolabial folds to increase the
contact between the patient and the mask to form a seal around the nose. This can be useful for
example, to accommodate cheek movement. In some embodiments, the rolling region 3227 can allow
the mask to form a seal in the fold between the nose and cheeks even if the cheeks are compressed.
For example, the cheeks can be compressed during side sleeping or placement on the side, such as
during chinstrap use.

[0331] To assist with the rolling or bending, the region 3237 can have a varying thickness
or a varying stiffness. In the configuration shown in for example FIGS. 24B — 24E, the region 3237
comprises a thin/thick/thin configuration. FIGS. 24B-24E show a mask body 3200b with a mask
3232b with reduced thickness or thin regions 3237b and 3237c that allow for rolling, bending or
folding of the mask 3232b. In the embodiment shown, thin region 3237c¢ 1s configured to roll or bend
over relatively thicker or stiffer front portion 3238 of the mask 3232b.

[0332] FIGS. 24B-24F show a mask body 3200b with a mask 3232b with thin regions
3237b and 3237c¢ that allow for bending or folding of the mask 3232b.The mask 3232b can have
region 3237b with a reduced stiftness at the patient contact surface to conform to the patient’s face.
The mask 3232b can additionally or alternatively have a region 3237c with a reduced stiffness and/or
thickness at the rolling arca (top and sides of the mask) to cnable a rolling motion with a flattened
force-displacement curve. The cross-hatching in FIGS. 24B and 24C illustrate regions 3237b and
3237¢ which are sections of the mask 3232b that have reduced stiffness. The reduced stiffness may
be provided via reduced thickness or thinning of these regions relative to adjacent or other portions of
the mask. These regions 3237b, 3237c therefore allow for more bending and flexibility relative to the
thicker or stiffer material sections.

[0333] The reduced stiffness of the regions 3237b and 3237c can be formed by a thin
material forming the section. The patient contacting surface of region 3237b and the region 3237¢ are
shown in FIGS. 24B and 24C. The varying stiffness of the regions can create hinge points or pivot
points which may direct movement of the mask 3232b. In the embodiment shown, the hinge points
or pivot points are located at or adjacent the base of the mask 3232, When the mask cushion is
compressed, such as when the mask 3232 is pushed towards the patient face in use, the region 3237¢c
may roll forwards from a pivot or hinge point at or adjacent the base of the mask 3232. Region 3237¢
may roll or bend over relatively thicker or stiffer front portion 3238 of the mask 3232b. Region 3237¢
may therefore be referred to as a rolling region 3237¢c. The pivot or hinge point may remain at the

base of the mask when the mask is used with or without a midline securement member.
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[0334] The mask 3232b can have a stiffened structural portion 310 in between the two
regions 3237b and 3237c. The stiffened structural portion 310 can be stiffer or formed of a thicker
material than the regions 3237b and region 3237c. The structural portion 310 may be continuous or
unbroken around the circumference of the mask. The structural portion 310 may extend partially
around the circumference of the mask. In the embodiment shown in for example, FIG. 24C, the
structural portion 310 may extend around the sides and top of the mask. The structural portion 310
may be a band. The band may be located around sides and top of the mask.

[0335] The stiffer or thicker structural portion 310 or band may gradually transition into
the rest of the rolling region. In other words, the structural portion 310 or band may gradually
transition into region 3237b and/or 3237c. This can improve comfort as it reduces likelihood of the
band or other such relatively hard section from contacting the user’s skin and/or nasal bridge which
may occur if the thickened section does not gradually transition. In some embodiments, the gradual
transition of the structural portion 310 into the rest of the rolling region 3237 can also improve the
ease of cleaning. In some embodiments, the structural portion 310 may gradually transition into the
rest of the rolling region 3237.

|0336] In some cases, such as at higher pressures, the structural portion 310 may help
prevent the mask from inflating. The structural portion 310 can also help to prevent folds or crecascs
in the thin material sections of the regions 3237b, 3237c, which may assist to keep the region 3237b
conformable to the patient. In some embodiments, the structural portion 310 can make it easier to
clean the mask 3232b.

[0337] The mask 3232b and the region 3237¢ may be designed to roll or bend at the top
of the mask as well as at the sides of the mask. The rolling at the top is intended to reduce pressure on
the bridge of the nose and to better accommodate a range of patient facial geometries. The rolling at
the sides is intended to enable the mask to sink down into the cheek (nasolabial) folds and achieve
sufficient contact to create a seal. The rolling at the sides can allow the mask to rock side to side while
maintaining a seal, thus decreasing the likelihood that side forces will dislodge the seal (e.g. lying in
lateral position). In some cases, cheek folds can be increased through patient positioning, the use of
chinstraps, and/or tension applied to other patient securing mechanisms or devices.

|0338| The structural portion 310 can blend in at the front or patient facing side of the
mask 3232b so that there are no hard edges should the region 3237b that contacts the patient buckle.
The blending may be less necessary on the opposite or non-patient facing side of the structural portion
310. However, in some cases, the structural portion 310 can be blended on both sides of the structural

portion 310. The structural portion 310 can be positioned to affect the force-displacement profile of
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the rolling region at the top and/or side. For example, the force profile may be relatively flat as the
thin material of the reduced stiffness section rolls until the thickness of the rolling material begins to
increase (either abruptly or gradually). The increase in the thickness of the rolling material can then
ramp up the force-displacement profile. The gradual thinning or gradual reduction in stiffness of the
structural portion 310 can be used to allow the rolling region to roll for certain distance before gently
resisting displacement rather than going from a low force to a high force when the rolling region stops
rolling.

[0339] The mask 3232b can roll at the sides and pivot at or adjacent the base of the mask.
As shown in FI1G. 24B, the rolling region 3237c can be positioned around a point 312 at the base of
the mask 3232b. The material thickness of the wall at the base of the mask 3232b can thicken or stiffen
as it moves away from point 312 toward the rear of the mask. As shown in FIG. 24B, the region 3237¢
with reduced stiffness can extend inward and rearward of point 312 which allows the mask 3232b to
both roll at point 312 and hinge further inward. This configuration can enable the side of the mask
3232b to be displaced or roll easier when the force is exerted on the mask 3232b. In some
embodiments, the mask can have a rolling region or region 3237¢ that continues around the whole
circumference of the mask 3232b. In some embodiments, the mask can have a thickened or stiffened
basc that can add structure to for examplc, prevent the mask from folding in half laterally.

[0340] To aid with stability it can be useful to have an interface retention or stability
apparatus (for example, headgear) attach near the pivot point. The base of region 3237¢ as shown in
FIGS. 24B-24C follows somewhat of a triangular form, but, in some embodiments, the rolling region
can be more rounded.

[0341] In some embodiments, the reduced stiffness section of material can have a
thickness of approximately 0.5mm or less. The reduced stiffness section of material can have a
thickness of 0.8 mm or less, 0.7mm or less, 0.6mm or less, O.5mm or less, 0.4mm or less, or 0.3mm
or less. In some embodiments, the ratio of thickness of the structural portion 310 to the reduced
stiffness section can be about 20:1, 15:1, 10:1, 5:1, 2:1, or 1.5:1.

[0342] The mask 3232b can assist with sealing and the seal contact pressure between the
face-contacting surface 3234 and patient can be sufficient to prevent leaks. The seal contact pressure
can be applied to the skin at the nasal bone and the region 3237b at the top of the mask 3232b can
contact the patient’s skin.

[0343] The mask 3232a can be used in combination with one or more securement members
to provide stability of the mask on the user. The mask 3232b can be used in combination with a

midline securement member (for example, the securement member described with reference to FIGS.
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33-35 and 40-47) which 1s applied to the forehead of the patient. This securement member can
compress the rolling region and the contact pressure can be above the delivered air pressure when the
mask is sealing. The regions 3237b and 3237¢c can reduce compression on the bridge and/or sides of
the nose while still achieving a proper seal and stabilization of the mask 3232b.

[0344] The rolling region of the mask 3232b can roll at the sides as well as the top. FIGS.
24D and 24E illustrate the movement of the mask 3232b as it rolls at the sides and the top. FIG. 24D
1s a top cross-sectional view of a nasal interface. The top cross-section of the nasal interface shown in
FIG. 24D illustrates the side roll of the mask 3232b shown in dashed lines and moving in the direction
of the arrow. As shown in FIG. 24D, the mask 3232b pivots at the point 312 as the regions 3237b and
3237c are compressed with forces acting on one side of the mask 3232b. As the mask pivots, region
3237c¢ bends or rolls over the front surface 3238 of the mask. FIG. 24E is a side cross-sectional view
of a nasal interface. The side cross-section of the nasal interface shown in FIG. 24E illustrates the top
roll of the mask 3232b shown in dashed lines and moving in the direction of the arrow. As shown in
FIG. 24E, the mask 3232b hinges at the base of the mask as region 3237c¢ bends or rolls forwards with
forces acting on the front top portion of the mask 3232b as shown by the arrow.

|0345] The side roll of the mask can allow the seal to be compliant at the sides by allowing
the mask to sink in at the nasolabial folds. The side roll of the mask may also help to accommodatce

cheek movement.

Entry and Exit Points

[0346] In some embodiments, the interface body can have lateral entry and exit points to
the mask chamber or nasal prongs so that the flow of gas can enter the interface body from the tubing
on each end of the housing. The lateral flow of gas entering and exiting the interface body can result
in greater COz clearance when compared to a mask or fluid interface that has an entry and exit point
located in the middle or top of the mask. Additionally, the lateral entry and exit points for the flow of
gas can reduce dead space outside the flow path in the interface body. In some embodiments, the
housing 1s configured such that gas may enter and/or exit the interface body substantially in line with
a horizontal axis of the housing and/or interface body. In some embodiments, ends of the housing at
or adjacent the entry/exit points may curve or extend generally downwards. In such embodiments,
the entry/exit points may direct gas into the interface body laterally, but at an angle offset from the

horizontal.
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Securement Members

10347 FIGS. 25 and 26 show an embodiment of the patient interface 3000 assembled to
form a nasal cannula interface. In the illustrated embodiment, the patient interface 3000 includes the
cannula body 3200a, the housing 3400, the first securement member 3600, and the interface tubes
3800. As shown in FIG. 25, the first securement member 3600 includes a central portion 3610, support
pads 3660, and bridging portions 3630 extending between the central portion 3610 and the support
pads 3660. As shown in FIGS. 25 and 26, the bridging portion 3630 can be positioned on opposing
sides of the central portion 3610. The support pads 3660 can extend laterally outward from the
bridging portions 3630. In some embodiments, the first securement member 3600 can include a single
support pad 3660 extending from a single bridging portion 3630. In some embodiments, the first
securement member 3600 can include more than one support pad 3660 extending from bridging
portions 3630 on the outer perimeter of the central portion 3610. In some embodiments, the first
securement member 3600 can include a pair of support pads 3660. Each support pad 3660 in the pair
can extend from bridging portion 3630 at opposing ends of the central portion 3610 as shown in FIGS.
25 and 26.

|0348| As illustrated in FIGS. 25-26, the central portion 3610 may have a generally low
profilc. The central portion 3610 can have a small thickness that allows 1t to minimally cxtend
outwardly from the patients face. In some embodiments, the central portion 3610 may have a generally
planar shape. In some embodiments, the central portion 3610 may have a generally rectangular shape.
In some embodiments, the central portion 3610 may be generally curved. In some embodiments, the
central portion 3610 may generally curve outwardly from the patients face in use. In some
embodiments, the central portion 3610 is permanently or semi- permanently connected with the
bridging portions 3630. In some embodiments, the central portion 3610 and the bridging portions
3630 are integrally formed 1n a single, unitary piece. In some embodiments, the central portion 3610,
the bridging portions 3630, and the support pads 3660 may be integrally formed in a single, unitary
piece. For example, the central portion 3610, the bridging portions 3630 and the support pads 3660
may be molded as a single piece from a single material, co-molded or over-molded as a single piece
from different materials, welded (e.g. ultrasonically welded, heat welded), or otherwise attached by
any suitable method to form a single piece. In some cases, the ease of manufacturing may be improved
if the central portion 3610 and the bridging portions 3630 are individually formed and subsequently
assembled or coupled. In some embodiments, the first securement member 3600 and the second

securement member 3900 can be integrally formed.
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[0349] The support pads (e.g., the support pads 3660) can rest directly or indirectly on a
user’s face when the patient interface (e.g., the patient interface 3000) is worn by the user. For
example, the support pads 3660 can be secured to the user’s face directly or indirectly by an external
force, such as using an adhesive connection, a headgear arrangement, a hook or leop connection as
discussed above, or another suitable support structure, such as any of those described herein. In
some arrangements, the support pads 3660 can be connected to a headgear and/or a chinstrap for the
securement of the interface body. In some embodiments, the support pads 3660 can be connected to
one or more facial pads or dermal patches. The facial pads or dermal patches can have a patient side
and an interface side. The interface side can have a first fastener element. The first fastener element
can removably couple or attach to a complementary fastener element on a patient side of the support
pad 3660. In some embodiments, the support pad 3660 may include tabs 3666 at either end of the
support pad 3660 to aid in positioning and/or removing the support pad 3660 and/or the first
securement member 3600.

[0350] Accordingly, the bridging portions (e.g., the bridging portion 3630), which are
connected to the support pads, may be moved or deflected when the user’s face moves. For example,
when a portion of the user’s face on which the support pads rest moves, such external force or
movement may be conducted to the bridging portion 3630, then to the central portion (¢.g., the central
portion 3610), and eventually to the housing (e.g., the housing 3400) and the interface body (e.g., the
cannula body 3200a, the mask body 3200b). In some instances, the bridging portions themselves may
move or deflect when an external force is exerted on them. Accordingly, it is desirable for the bridging
portion to be constructed such that the interface body can maintain its seal with the user even when
the user’s face and/or the support pads move. In some configurations, the deformable configuration
of the bridging portion 3630 provides some degree of de-coupling of the support pads 3660 from the
interface body. Preferably, the deformation of the bridging portion 3630 at least reduces or possibly
eliminates disruption of the seal between the interface body and the user’s face as a result of cheek
movements of the user’s face or external forces exerted on the face of the user. Additionally, the
deformation of the bridging portion of the securement members can work in combination with the
rolling regions of the mask to maintain a seal between the interface body and the user’s face.

|0351] In some embodiments, the first securement member 3600 can accommodate
movements of the patient’s face with one or more hinge points located further outward from the
surface of the patient’s face than the location of the support pads 3660. As shown in FIGS. 25 and 26,
the hinge point 3662 can be located at a portion of the first securement member 3600 where the first

securement member 3600 connects to the housing 3400. In some cases, the hinge points can be located
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at the connection of the bridging portion 3630 with the central portion 3610 of the first securement
member 3600. In some embodiments, such as shown in FIG. 39, the bridging portion 3630 can assist
to maintain torsional stability and prevent or minimize movement of the central portion 3610 and the
manifold with respect to each other.

[0352] In some embodiments, the bridging portion 3630, or the entire first securement
member 3600 are made of a flexible material, such that the bridging portion 3630 is flexible or
deformable, such as described above. In some embodiments, the bridging portion 3630 are made of
the same material as the central portion 3610 in an assembled or unitary construction. In some
embodiments, the first securement member 3600 may be made of one or more elastomer materials,
such as silicone, rubber, polyethylene, etc. In some embodiments, the first securement member 3600
may be made of a single material. In some embodiments, the first securement member 3600 may be
made of two or more materials, such that a region of the bridging portion 3630 has a different
flexibility relative to another region. In some embodiments, at least a region of the bridging portions
3630 may be made of flexible but tensile material, such that the bridging portions 3630 are stiff enough
to resist torsion forces, while being able to be compressed. This may assist to minimize translation of
forces and/or movements from the patient’s cheeks to the sealing region. In some embodiments, the
first sccurement member 3600 may be constructed from a same matcrial as the interface body (c.g.
the cannula body 3200a, the mask body 3200b) and/or the housing 3400.

[0353] The patient facing side of the support pad 3660 can have a fastener element to allow
direct attachment to the face (for example, an adhesive) or indirect attachment to headgear or a patient
interface patch or dermal patch which can have a complementary fastener element on the non-patient
facing side. The user-facing surface 3680 of the support pads 3660 can be initially provided without
a user interface patch or a dermal patch. The surface 3680 can receive or retain a patient interface
patch or a dermal patch. Such a patient interface patch may be connected to the surface 3680 by an
adhesive or other suitable connection as is known in the art (such as by hook-and-loop fastener,
ultrasonic welding, and/or co-molding or overmolding). Once the support pad patch is in position, it
may be connected to or receive a dermal patch. Alternatively, the patient interface patch may be
assembled to the surface 3680 of the support pad 3660 in the same operation as molding the facial
pad. In some embodiments, the user-facing surface 3680 1s configured such that the user-facing
surface 3680 may not cause excessive abrasion or disturbance on the patient’s face. For example, the
user-facing surface 3680 will include a loop material of the hook-and-loop mechanism, while the user

interface patch or the dermal patch includes a hook material of the hook-and-loop mechanism. In some
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embodiments, the user-facing surface 3680 engages a securement mechanism other than the dermal
patch, such as a headgear, a chinstrap or a bonnet.

[0354] In some embodiments, the first securement member 3600 may be coupled to the
housing 3400 by coupling the central portion 3610 to the housing 3400. The first securement member
3600 may have a mechanism or attachment portion which can be retained by the housing 3400. For
example, the first securement member 3600 may include a central opening 3620. The central opening
3620 may be coupled with one or more attachment elements of the housing 3400. For example, the
central opening 3620 may be coupled with one or more front extension 3420 and/or central protrusion
6440 of the housing 3400. The central opening 3620 may be sized and shaped to receive and retain
the one or more attachment elements of the housing 3400, such as front extension 3420. For example,
the central opening 3620 may be sized and shaped to be retained at or around the ridge 3422. In some
embodiments, the first securement member 3600 may be detachably coupled to the housing 3400. In
some embodiments, the first securement member 3600 may be coupled to the housing 3400 with a
clip. In some embodiments, the first securement member 3600 may be permanently coupled to the
housing 3400. In some embodiments, the first securement member may not have the central portion
3610 and/or the bridging portion 3630 and may include the support pads 3600 directly coupled with
the housing 3400 or the interface body detachably or permancntly.

[0355] In some embodiments, the bridging portion 3630 may include a cutout 3640. The
cutout 3640 may be located to allow passage of interface tubes, such as the interface tube 3800 through
the first securement member 3600. In some embodiments, the bridging portion 3630, or any other
region of the first securement member 3600 may include a mechanism to further retain the interface
tube 3800 to facilitate or assist the management of the interface tube 3800. For example, the bridging
portion 3630 may include a hook and loop fastener or an adhesive at the cutout 3640, which may be
detachably coupled to the interface tube 3800.

[0356] In some embodiments, the first securement member 3600 may be constructed from
a fabric material. FIGS. 27-28 illustrate an embodiment of the first securement member 3600
constructed from a fabric material. The first securement member 3600 constructed from a fabric
material may be similar with the first securement member 3600 described in relation to FIGS. 25-26,
except as described herein. For example, the first securement member 3600 may include a central
opening 3620 for coupling with the housing 3400. The first securement member 3600 may include
one or more cutouts 3640 to allow the interface tube 3800 to pass through. FIG. 29-30 illustrate the

first securement member 3600 coupled to the housing 3400.
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[0357] FIGS. 31-32 illustrates a schematic cross-sectional view of the fabric of the first
securement member 3600, showing its multi-layer structure. The multi-layer structure may comprise
one or more mechanical fastener substrates sandwiched between a pair of film layers. In the illustrated
embodiment, an unbroken loop material 3695, and a nylon loop material 3696 may be sandwiched
between two outer thin laminate films 3694, 3697. The laminate films 3694, 3697 may allow for easier
cleaning and maintenance of the first securement member 3600. The laminate films 3694, 3697 may
assist in reducing the amount of moisture and other material that the fabric of the first securement
member 3600 can absorb. In some embodiments, the laminate film 3694 at a patient-facing side may
be interrupted at an exposed region 3691 to reveal a portion of the unbroken loop material 3695. The
exposed region 3691 is also shown in FIG. 30. The exposed unbroken loop material 3695 at the
exposed region 3691 may be attached to corresponding hook material on the face of the user, a
headgear or a chinstrap, to secure the patient interface 3000. In some embodiments, the unbroken loop
material 3695 and the nylon loop material 3696 may be overmoulded with elastomer layers (e.g.
thermoplastic elastomer), instead of being laminated with the nylon films 3694, 3697. The nylon films
3694, 3697 may provide the first securement member 3600 stiffness. The nylon films 3694, 3697
may form a non-stretch region 3692 which may assist the stability and support of the patient interface.
In some ecmbodiments, the first sccurement member 3600 may include tabs 3693 at cither end of the
first securement member 3600 to aid in positioning and/or removing the first securement member
3600. The tab 3693 may be located adjacent the exposed portion 3691. In some embodiments, the first
securement member 3600 may further include a foam material 3698 as shown in FIG. 32. The foam
material 3698 may be located between the unbroken loop material 3695 and nylon loop material 3696.
In some embodiments, the first securement member 3600 may be cut from, for example die-cut, from
a preformed multi-layer fabric. In some embodiments, the first securement member 3600 may include
perforated strips such that the first securement member 3600 can be cut or torn off at certain positions
n order to size the first securement member 3600 for a patient.

[0358] FIGS. 33-35 illustrate an embodiment of the second securement member 3900. In
the illustrated embodiment, the second securement member 3900 includes a coupling portion 3910, a
support pad 3980, and a bridging portion 3930 extending between the coupling portion 3910 and the
support pad 3980. The support pad 3980 may be a forehead support pad. The second securement
member 3900 may extend generally vertically when the patient interface 3000 is in use on the user’s
face.

[0359] The coupling portion 3910 may be attached to or attachable with the housing 3400

to couple the second securement member 3900 to the patient interface 3000. In some embodiments,
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the coupling portion 3910 includes a hole or recess 3912. The hole or recess 3912 can be configured
to receive the central protrusion 3440, such that the coupling portion 3910 is attached to the housing
3400. In some embodiments, the coupling portion 3910 and/or the housing 3400 may be configured
such that the rotation of the second securement member 3900 about the housing 3400 is inhibited. For
example, the outer perimeter of the coupling portion 3910 may be multisided and embedded between
the central protrusion 3440 and the front extension 3420, such that the front extension 3420 inhibits
the rotation of the coupling portion 3910. In some embodiments, the second securement member 3900
may be configured such that it can rotate about the housing 3400. In some embodiments, the central
protrusion 3400 may be symmetric, such that the housing 3400 can be symmetric, as described herein.
In some embodiments, the second securement member 3900 may be coupled to the housing either in
upwardly, or downwardly direction. In some embodiments, the second securement member 3900 may
be applied in other orientations, such as sideways or any angled orientations.

[0360] In some embodiments, the second securement member 3900 may be detachably
attached to the housing 3400. In some embodiments, the second securement member 3900 may be
permanently attached to the housing 3400. The second securement member 3900 may be
overmoulded and/or formed as an integral piece with the housing 3400. In some embodiments, the
sccond sccurcment member 3900 may be detachably or permancntly coupled to the interface body,
such as the cannula body 3200a and the mask body 3200b. In some embodiments, the second
securement member 3900 may be detachably or permanently coupled to the first securement member
3600. In some embodiments where the secondary securement member 3900 is integral with the first
securement member 3600, the secondary securement member 3900 may include perforated strips such
that the second securement member 3900 can be cut or torn off from the first securement member
3600. In some embodiments, the first securement member and/or the second securement member can
be integral with a headgear of a patient.

[0361] The support pad 3980 can be configured to rest directly or indirectly on a user’s
face. For example, the support pad 3980 can be positioned at or on the forehead, when the patient
interface 3000 is worn by the user. For example, the support pad 3980 can be secured to the user’s
forehead directly or indirectly by an external force, such as using an adhesive connection, a headgear
arrangement, a hook or loop connection as discussed above, or another suitable support structure, such
as any of those described herein. In some arrangements, the support pad 3980 can be connected to
a headgear and/or a chinstrap for the securement of the interface body.

[0362] In some embodiments, the second securement member 3980 may be constructed

from a fabric material. The fabric material may be the fabric material described in relation to FIGS.
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31-32. In some embodiments, the second securement member 3980 may be constructed from a rigid
material, such as a thermoplastic or a combination of materials. In some embodiments, the second
securement member 3980 can be constructed from the same material as the housing, for example, if
the second securement member 3980 is integrally formed with the housing. In some embodiments,
the second securement member 3980 may be constructed from one or more elastomer materials, such
as silicone, rubber, polyethylene, etc. In some embodiments, the second securement member 3900
may include perforated strips such that the second securement member 3900 can be cut or torn off at

certain positions in order to size the second securement member 3900 for a patient.

Additional Examples of Patient Interface Assembly

[0363] FIG. 36 illustrates an embodiment of a patient interface assembly 4000. As
shown in FIG. 36, the patient interface assembly 4000 includes an interface body 4200 which can
form a seal with at least part of a user’s airway and allow gas flow from and to the user, and a housing
4400 which can be coupled with the interface body 4200. In some embodiments, the interface body
4200 1s a cannula body, such as the cannula body 3200a illustrated in FIGS. 3-4 and 10-21 or a mask
body, such as the mask body 3200b illustrated in FIGS. 5-6 and 22-24. The cannula body 3200a can
form a scal with onc or both narcs of the uscer’s nosc. The mask body 3200b can form a scal with the
nose, mouth or nose and mouth of the user. In the embodiment shown in FIGS. 36, the mask body
3200b 1s a nasal mask. The cannula body 3200a and the mask body 3200b can be interchangeably
coupled with the housing. The illustrated embodiment of the patient interface 4000 also includes a
first securement member 4600, one or more interface tubes 4800, and a second securement member
4900. The components and features described in these embodiments of the patient interface assembly
4000 can be used with any embodiments of the patient interface assembly and components of the
patient interface assembly described previously.

[0364] In some embodiments, the interface housing comprises a horizontal axis extending
from one tube engaging portion to a second tube engaging portion on the opposing end of the housing,.
In some embodiments, the interface tubes can engage with the housing at the tube engaging portions
and can extend laterally outward along the horizonal axis from the tube engaging portions as shown
in FIG. 36. In other embodiments, the interface tubes can engage with the housing at the tube engaging
portions and can be biased downward or angled away from the horizontal axis of the housing. In such
an embodiment, the first securement member can be positioned above the tubes as opposed to the

tubes passing through the first securement member.
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[0365] In some embodiments, the first securement member 4600 and/or second
securement member 4900 may be coupled to or with the housing 4400. In some embodiments, the
first securement member 4600 and/or second securement member 4900 may be integral with the
housing 4400 and/or the interface body. FIGS. 37 and 38 illustrate a housing 4400 with features for
attachment of the first securement member 4600 and/or the second securement member 4900. In the
embodiments shown in FIGS. 37 and 38, the features for attachment are located on the front side or
front portion 4430 of the housing 4400. The features for attachment may include one or more
attachment elements. The one or more attachment elements may be similar to attachment elements
described previously such as in relation to embodiments shown in FIGS. 7-9.

[0366] In some embodiments, the housing 4400 can be formed from a rigid material. The
housing 4400 can be detachably coupled with an interface body as described herein. The housing
4400 can be detachably coupled with a manifold of the interface body. In the illustrated
embodiment, the front portion 4430 includes one or more attachment elements in the form of one or
more protrusions. The protrusions may include one or more side protrusions 4420 and a central
protrusion 4440. The side protrusions 4420 may be raised toward a tront direction. The side
protrusions 4420 may extend outwardly from the front portion 4430. The side protrusions may have
an cnlarged hecad 4422 and a stem 4424. The hcad 4422 may havce a larger cross scction than the stem
4424. The side protrusions 4420 can be received by and engage with one or more complementary or
receiving components. For example, the or each side protrusion 4420 may be received by and engage
with a hole or recess which fits to the enlarged head 4422, for example by push-fit. For example, the
first securement member 4600 can be detachably coupled to the housing 4400 at the side protrusions
4420. The first securement member 4600 may have one or more holes or recesses configured to
receive or engage with the side protrusions 4420.

[0367] The central protrusion 4440 can include a feature to couple the second securement
member 4900 to the housing 4400. The central protrusion 4440 can include an opening 4442. In some
embodiments, the second securement member 4900 can be coupled to the housing 4400 through the
opening 4442 in the central protrusion 4440. In some embodiments, the opening 4442 can have one
or more channels 4443 for insertion of the second securement member 4900. In some embodiments,
the central protrusion 4440 can include two channels in the opening 4442 as shown in FIGS. 37 and
38. In some embodiments, such as shown in FIG. 38, the central protrusion 4440 can include a lip
4446. The lip 4446 can engage with a complementary fitting portion of a second securement member
4900 (not shown) as described in more detail herein. The features on the housing 4400 assist in

securing the first securement member 4600 and/or the second securement member 4900 to the housing
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4400. This may position the securement members for subsequent attachment to the patient with
suitable mechanisms such as patient interface patch, a dermal patch on the patient’s face, an adhesive,
any other suitable mechanisms, or through other suitable devices such as a headgear, chinstrap, or
bonnet, to stabilize the seal of the mask body or cannula body to the patient. The features on the
housing for securing the first securement member 4600 and/or the second securement member 4900
to the housing can have a low profile to minimize the outward extension of the features from the

patient’s face. This arrangement can minimize the bulk or profile of the patient interface on the patient.

First Securement Member

[0368] FIGS. 39A-39B illustrate views of an embodiment of the first securement member
4600. As shown in FIG. 39A-39B, the first securement member 4600 includes a central portion 4610,
support pads 4660, and bridging portions 4630 extending between the central portion 4610 and the
support pads 4660. The first securement member 4600 with the central portion 4610, support pads
4660, and bridging portions 4630 can be similar to and formed and used in the same way as the first
securement member 3600 with a central portion 3610, support pads 3660, and bridging portions 3630
described in relation to FIGS. 25 and 26, except as described herein. As shown in FIGS. 39A and 39B,
the bridging portion 4630 can be positionced on opposing sides of the central portion 4610. The support
pads 4660 can extend laterally outward from the bridging portions 4630. In some embodiments, the
first securement member 4600 can include a single support pad 4660 extending from a single bridging
portion 4630. In some embodiments, the first securement member 4600 can include more than one
support pad 4660 extending from bridging portions 4630 on the outer perimeter of the central portion
4610. In some embodiments, the first securement member 4600 can include a pair of support pads
4660 extending from bridging portion 4630 at opposing ends of the central portion 4610 as shown in
FIGS. 39A and 39B.

[0369] The first securement member 4600 can include a pair of support pads 4660
configured to rest on or engage with the face of a user on opposing sides of the central portion 4610.
In some embodiments, the first securement member 4600 includes means to attach and secure the
patient interface on a headgear, a chinstrap, a patient interface patch or a dermal patch on the patient’s
face, or otherwise on the patient’s face by any suitable mechanisms.

[0370] In some embodiments, the first securement member 4600 may include cutouts 4640
and two arms 4642 bridging the central portion 4610 and the support pads 4660. The cutouts 4640
can allow the interface tube 4800 to pass through between the two arms 4642 and through the cutouts
4640. The cutouts 4640 can receive the interface tubes 4800 through the cutouts 4640. The cutouts
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4640 can be fitted over the interface tubes 4800 and secured in place. In some embodiments, the arms
4642 can be positioned around the interface tubes 4800 when the tubes 4800 are extended through the
cutouts 4640. In some embodiments, the arms 4642 can be flexed or fitted around the tubes 4300. The
arms 4642 may be configured to ‘hug’ or lie adjacent the tubes 4800. This configuration may assist in
reducing the thickness or bulk of the interface assembly while still allowing the bridging portion 4630
the freedom to hinge or flex. The cutouts 4640 of the bridging portion 4630 provide the passage for
the interface tubes 4800 to pass through the cutouts 4640 and connect to the housing 4400. In some
cases, the interface tubes 4800 can be integral with the housing 4400. In some cases, the interface
tubes 4800 can be detachably coupled to the housing 4400.

[0371] As shown in FIGS. 39A and 39B, the first securement member 4600 can be curved
4634 where the bridging portion 4630 meets with the central portion 4610. The curve may assist to
accommodate the tubular shape of the tube 4800 and/or the housing 4400. FIG. 39C illustrates a top
view of the first securement member 4600. The arms 4642 of the bridging portion 4630 can have a
first end 4644 that contacts the support pad 4660 and a second end 4646 that contacts the central
portion 4610. The arms 4642 can have a horizontal axis that extends from the first end 4644 to the
second end 4646. As shown from the top view illustrated in FIG. 39C, the arm 4642 of the bridging
portion 4630 can be widcr at the sccond end 4646. The arm 4642 can taper inward as it cxtends along
the horizontal axis toward the first end 4644. However, in some embodiments, the first end 4644 of
the bridging portion 4630 that connects to the support pads 4660 can have a thickened region 4632.
The thickened region 4632 can be provided with or have a stiffened region of material to provide
additional support as shown in FIGS. 39A-39B. FIG. 39A illustrates a front view of the first
securement member 4600. As shown in FIGS. 39A-39B, the thickened region 4632 of the first end
4644 can be thicker than the second end 4646 of the arm 4642 when viewed from the front view.

[0372] In some embodiments, the cutouts 4640 of the bridging portion 4630 may allow
passage of interface tubes, such as the interface tube 4800 through the first securement member 4600
as shown in FIG. 36. In some embodiments, the bridging portion 4630, or any other region of the first
securement member 4600 may include a mechanism to further retain the interface tube 4800 to
facilitate the management of the interface tube 4800. For example, the bridging portion 4630 may
include a hook and loop fastener or an adhesive at the cutout 4640, which may be detachably coupled
to the interface tube 4800.

[0373] In the illustrated embodiment of FIGS. 39A-39C, the first securement member
4600 includes the opening 4640 formed through the bridging portions 4630. When the user interface
patch is applied to the patient facing surface of the support pads 4660, the opening 4640 may expose
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the user interface patch from the front side opposite the rear-side of the first securement member 4600.
Accordingly, if the patient interface patch is connected to the rear side of the support pads 4660 using
a double-sided adhesive or a double-sided hook-and-loop fastener, such an adhesive or hook-and-loop
fastener will be exposed from the front side opposite the rear side or user-side. In some configurations,
such an exposed adhesive or hook-and-loop fastener through the opening 4640 may be used as a tube
fastener or otherwise used to organize the interface tubes or conduits.

[0374] In some cases, the arms of the bridging portion 4630 may have a recessed region
with hook or loop fasteners which can also assist in management of the interface tubes or conduits. In
some occasions, it may be desirable that there is some way to hold and manage the interface tubes
4800 of the patient interface assembly 4000. In such arrangements, the tubes 4800 may be flexible
enough to promote tube movement and fixation by a clinician or a user. Being able to move the tubes
4800 and fix as desired may allow more comfort for the patient, for example side sleeping.

[0375] In some embodiments, the bridging portion 4630 of the first securement member
4600 may have cutout or recessed regions for receiving the tubes 4800 as described herein. The cutout
or recessed regions may further include hook or loop material for attaching to a corresponding material
on the tubes 4800. In some embodiments, there may be one or more cutout or recessed regions on the
bridging portion 4630 or the support pad 4660. The cutout rcgions may be located at any suitable
location along the bridging portion 4630 or the support pad 4660. In some embodiments, there may
be a cutout or recessed region having hook or loop on the front side (non-patient facing side) of each
support pad 4660 or the bridging portion 4630. In some embodiments, the hook or loop material may
be overmoulded onto the bridging portions 4630 or the support pad 4660, or attached by adhesive.

[0376] In some embodiments, the rear side and patient facing hook or loop pieces of
material may be formed as a single piece to form a double-sided hook or loop material, which can be
overmoulded into a cutout or opening in the support pad 4660. The use of the double-sided hook or
loop material may be advantageous, since 1t can be overmoulded more easily to the first securement
member 4600 than separate pieces of hook or loop on each side. Further, the support pad 4660 may
be more flexible when a single double-sided piece of hook or loop material is used, as opposed to
multiple pieces of hook or loop materials, thereby conforming to the user’s face better.

10377 The tube 4800 may have a strip of hook or loop material to be attached with a
corresponding material on the patient interface assembly 4000. For example, the strip of hook or loop
may be wrapped around the outside of the tube 4800 or attached to a part of the tube 4800. In some
embodiments, the tube 4800 may include the engagement portion 4840 where the strip of hook or

loop or any other attachment mechanism is attached to. The engagement portion 4840 may be
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wrapped or moulded or placed around the outside of the tube 4800. The piece of loop material may
attach to a corresponding hook material on the bridging portions 4630 of the patient interface assembly
4000 to secure the tube 4800. Alternatively, or additionally there may be an overmoulded portion on
the tube where part of this portion comprises loop material.

[0378] In some embodiments, magnets may be used to hold the conduit or tube 4800 on
the patient interface assembly 4000. For example, there may be a magnet on the support pad 4660 or
the bridging portion 4630, or placed on a piece of material that wraps around the tube 4800 or
overmoulded into the tube 4800. This magnet can interact with a corresponding ferromagnetic
material on the other component to secure the tube 4800 and patient interface assembly 4000. Any
other suitable detachable coupling mechanisms, such as mechanism described elsewhere herein
regarding attachment of the securement members and the interface bodies, may be used to attach the
tubes 4800 to the first securement member 4600.

[0379] The first securement member 4600 may have a mechanism to be retained by or
otherwise coupled to the housing 4400. The first securement member 4600 may be coupled to the
housing 4400 by coupling the central portion 4610 to the housing 4400. The first securement member
4600 may be coupled to the housing 4400 by coupling with one or more attachment elements on the
housing 4400. For cxample, the first sccurcment member 4600 may include an opening 4426 for
coupling the first securement member 4600 to the housing 4400 at the attachment elements. The
opening 4426 may couple to the housing 4400 at the side protrusions 4420. In some embodiments,
the first securement member 4600 can be detachably coupled with the housing 4400. The first
securement member 4600 may have a mechanism to be retained by or couple with the housing 4400.
The opening 4426 may be sized and shaped to be received and retained by or engage with the side
protrusion 4420. For example, the opening 4426 may be sized and shaped to be retained at the stem
4424 of the side protrusion 4420.

[0380] In some embodiments, the first securement member 4600 can be made of a soft
flexible material (e.g. TPE/silicone) or any other material described herein for the securement
member. In some embodiments, the first securement member 4600 can have one or more openings or
recesses 4426. The first securement member 4600 can have two openings or recesses 4426. The
openings or recesses 4426 can be located in a central portion of the first securement member 4600.
The openings or recesses 4426 can be pushed over or otherwise engaged with the two side protrusions
4420 of the housing 4400 to secure the first securement member 4600 in place. In some embodiments,
the openings 4426 and side protrusions 4420 can allow the first securement member 4600 and the

housing to be secured by a push-fit mechanism. The openings 4426 of the first securement member
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4600 can be pushed over the enlarged head 4422 of the side protrusion 4420. The inner diameter of
the opening 4426 of the first securement member 4600 can sit around the stem 4424 of the side
protrusion 4420 when the first securement member 4600 is positioned on the housing 4400. The
uniform indentation of the stem 4424 all the way around the side protrusion 4420 can prevent
detachment of the first securement member 4600 from the housing 4400.

[0381] FIG. 39B illustrates arear view of the first securement member 4600. As illustrated
in FIG. 39B, the first securement member 4600 can include a recess 4428 on the rear side 4645 of the
central portion 4610. The recess 4428 can accommodate for the presence of the central protrusion
4440 on the housing 4400 and not increase the bulk of the interface assembly when the first
securement member 4600 is in place on the housing 4400. Although two side protrusions are used,
the housing 4400 can include only one side protrusion for securing the first securement member 4600.
In other cases, more than two side protrusions can be used. For example, the first securement member
4600 can be secured with one or more protrusions on the housing 4400 and corresponding openings
on the first securement member 4600.

[0382] In some embodiments, the first securement member 4600 may be attached to the
housing 4400 through any other mechanism where the side protrusions 4420 can receive and retain or
otherwisce engage onc or more complementary components. For cxample, the side protrusions 4420
can engage with a hole which fits to the enlarged head of the side protrusion 4420. In some
embodiments, the first securement member 4600 may be detachably coupled to the housing 4400. In
some embodiments, the first securement member 4600 may be coupled to the housing 4400 with a
clip. In some embodiments, the first securement member 4600 may be permanently coupled to the
housing 4400. In some embodiments, the first securement member may not have the central portion
4610 and/or the bridging portion 4630 and may include the support pads 4660 directly coupled with
the housing 4400 or the interface body detachably or permanently.

[0383] In some embodiments, the bridging portion 4630, or the entire first securement
member 4600 are made of a flexible material, such that the bridging portion 4630 is flexible or
deformable, as described above. In some embodiments, the bridging portion 4630 is made of the same
material as the central portion 4610 in an assembled or unitary construction. In some embodiments,
the first securement member 4600 may be made of one or more elastomer materials, such as silicone,
rubber, polyethylene, or any other flexible material. In some embodiments, the first securement
member 4600 may be made of a single material. In some embodiments, the first securement member
4600 may be made of two or more materials, such that a region of the bridging portion 4630 has a

different flexibility relative to another region of the first securement member 4600. In some
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embodiments, at least a region of the bridging portions 4630 may be made of flexible but tensile
material, such that the bridging portions 4630 are stiff enough to resist torsion forces and prevent
rotation of the central portion with respect to the housing, while being able to hinge or flex to assist
to minimize translation of forces and/or movements from the patient’s cheeks to the sealing region.
In some embodiments, the first securement member 4600 may be constructed from a same material
as the interface body (e.g. the cannula body 3200a, the mask body 3200b) and/or the housing 4400.
[0384] The first securement member 4600 can have a material thickness that may be
defined as the distance from the rear side 4645 of the first securement member 4600 to the front side
4647 of the first securement member 4600. The first securement member 4600 can have different
thicknesses at different regions thereof. In some embodiments, the first securement member 4600 can
have a thickened region at the bridging portion 4632 where the maternial thickness at the bridging
portion 4632 1s greater than the material thickness at other portions of the first securement member
4600. For example, the material thickness at the bridging portion 4632 may be greater than the
material thickness at one or more of the support pads 4660, the other portions of the arms of the
bridging portion 4630, and/or the central portions 4610 as described previously in relation to FIGS.
39A-39C. This thickened bridging portion 4632 can be located at the arms 4642 that surrounds the
cutouts 4640 of the bridging portion 4632 to improve the torsional stability of that region. In some
cases, the thickened bridging portion 4632 can be located at the first end 4644 as shown in FIG. 39A.

[0385] The torsional stiffness of the first securement member 4600 can resist movement
of, and hence disruption of the seal when a force is applied to the interface, e.g. by pulling on tubes
or touching of the housing and/or interface body. The torsional stiffness of the first securement
member 4600 may assist to resist vertical rotation or movement of the interface body seals,
minimizing impact on the seal when a force 1s applied.

[0386] The portion of the first securement member 4600 with or connected to the support
pads 4660 may be flexible for attachment of the first securement member 4600 to the patient. The flex
of the support pads 4660 can also accommodate the contour of the patient’s face.

[0387] In some embodiments, the first securement member 4600 can include perforated
areas or indications where a clinician may cut off a portion of the support pads 4660 to alter the size

of the support pads 4660 e.g. to achieve a smaller size support pad for a smaller patient.
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Second Securement Member

|0388| FIGS. 40-42 and 44-47 illustrate embodiments of a second securement member
4900. The second securement member 4900 can include an attachment portion 4910, a support pad
4980 and a central portion 4920 connecting the attachment portion 4910 to the support pad 4980. The
support pad 4980 can be a soft connection pad that can rest directly or indirectly on a user’s face. For
example, the support pad 4980 can be configured to rest at the forehead, when the patient interface
4000 1s worn by the user. In some embodiments, the support pad 4980 1s a flexible material. For
example, the support pad 4980 can be secured to the user’s forehead directly or indirectly by an
external force, such as using a dermal patch on the patient’s face, or any suitable mechanisms such as
an adhesive connection, a headgear arrangement, a hook or loop connection as discussed above, or
another suitable support structure, such as any of those described herein. In some arrangements, the
support pad 4980 can be connected to a headgear and/or a chinstrap for the securement of the interface
body.

[0389] The attachment portion 4910 can be used to attach the second securement member
4900 to the housing 4400. The attachment portion 4910 1s formed to couple with a corresponding
structure on the housing 4400. In some embodiments, the corresponding structure can be located on
the central portion of the housing 4400. The central portion of the housing 4400 can have a central
protrusion 4440 such as shown in FIGS. 43A and 43B. The attachment portion 4910 can be formed
to couple to an opening 4442 of the central protrusion 4440 (shown in FIGS. 43A and 43B). While
the second securement member 4900 described with reference to FIGS. 40-47 is described as coupling
to the housing 4400, the second securement member 4900 can be used in combination with any of the
housings or patient interface assembly components and embodiments described herein.

[0390] In one embodiment, the attachment portion 4910 can be a soft, deformable or
flexible material that can be attached or detached from the housing 4400. This may be desired for
example, when switching between different interface bodies. The attachment portion 4910 can be
a flexible barb 4912. The flexible barb 4912 can have a pair of tabs 4914 on opposing sides of the
barb 4912. The pair of tabs 4914 may be configured to catch onto or otherwise engage with the
opening 4442 of the housing 4400. The pair of tabs 4914 may be a pair of lower laterally protruding
tabs 4914. The flexible barb 4912 can include the pair of lower laterally protruding tabs 4914 and an
extended top portion 4918, and a connecting portion 4915 therebetween. The connecting portion 4915
can include a cutout 4916 in the center of the connecting portion 4915. The cutout 4916 can allow
for compression or deformation of at least part of the flexible barb 4912 during attachment and

detachment. The flexible barb 4912 can be compressed or deformed and the connecting portions 4915
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can move inward toward each other. The flexible barb 4912 in the compressed state can be passed
through the opening 4442 in the housing 4400. The flexible barb 4912 can then be allowed to relax
and the connection portions 4915 move back to their expanded resting position when the laterally
protruding tabs 4914 are through the opening 4442, After insertion, the pair of lower laterally
protruding tabs 4914 may be located on one side of the central protrusion 4440 and the extended top
portion 4918 may be on the other side of the central protrusion 4440 as shown in FIG. 43A.

[0391] The flexible material of the flexible barb 4912 can allow for a low insertion force
and a strong separation force unless intentionally being removed from where it is attached. The
flexible barb 4912 can be compressed and collapsed or otherwise deformed easily to be pushed and
fit through the opening 4442 then returning to original configuration when the flexible barb 4912 is
through the opening 4442. The cutout 4916 in the center of the flexible barb 4912 promotes this
compression and collapsing. In some cases, the attachment portion 4910 can be made of a soft or
flexible material, for example, the attachment portion 4910 can be made of TPE or silicone.

[0392] FIG. 43A illustrates the interconnection between an embodiment of the second
securement member 4900 and the housing 4400. The flexible barb 4912 can fit within the opening
4442 (shown in F1G. 43B) of the central protrusion 4440 of the housing 4400. The flexible barb 4912
can fit within the central protrusion 4440 by cach of the laterally protruding tabs 4914 catching onto
the underside edges of the central protrusion 4440 of the housing 4400 as shown in FIG. 43. The
flexible barb 4912 may collapse or otherwise temporarily deform to fit through the opening 4442. The
flexible barb 4912 can be designed to collapse or deform to fit through the opening 4442 and does not
have to be an interference fit. In other embodiments, the flexible barb 4912 can be fit with an
interference fit. While FIG. 43B does not have a central protrusion with a lip, in some embodiments,
the central protrusion 4440 can include a lip similar to the lip 4446 shown in FIG. 38. In such
embodiments, the lip can catch the laterally protruding tabs 4914 of a second securement member
4900.

[0393] In some embodiments, the flexible barb 4912 can have a low insertion force and
strong separation force. The flexible barb 4912 can be easy to disassemble from the housing 4400.
The flexible barb 4912 can be removed by moving or pivoting the second securement member 4900
to one side or laterally and pulling the second securement member 4900 and flexible barb 4912 away
and out from the housing 4400. In some embodiments, the flexible barb 4912 can be removed by
collapsing in a similar but opposing manner to the insertion. In some embodiments, the length, size
and/or configuration of the protruding tabs 4914 can be chosen such that when the second securement

member 4900 1s moved laterally to a certain degree, the tabs 4914 can fold in and allow the second
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securement member 4900 to be removed. In some embodiments, the protruding tabs 4914 can have a
length that 1s 1.5 mm (about 1.5 mm) long. In some embodiments, the protruding tabs 4914 can have
a length that i1s between 0.5 mm — 10.0 mm, 1.0 =50 mm, 1.0-2.5,1.0-20mm, 1.5—-50mm, 1.5
mm — 2.5 mm, or 1.5 mm — 2.0 mm.

[0394] The flexible barb 4912 can have an extended top portion 4918 that extends
outwardly from the flexible barb 4912. The extended top portion 4918 can prevent the flexible barb
4912 from being over-inserted into the opening 4442 of the housing 4400. The extended top portion
4918 can extend outwardly from the connecting portion 4915 of the flexible barb 4912 and can sit
above the opening in the housing 4400 such as shown in FIG. 43. The extended top portion 4918 can
prevent over insertion of the second securement member 4900 into the opening 4442. The width of
the housing opening 4442 can be less than the width of the extended top portions 4918 measured from
the tip of one side of the extended top portion to the tip of the other side of the extended top portion
4918. The width of the housing opening 4442 can be less than the width between the pair of tabs 4914
measured from the tip of one tab 4914 to the tip of the opposing tab 4914,

[0395] In some cases, the flexible barb 4912 can be beneficial as it can prevent rigid, sharp,
or potentially damaging portions from potentially interacting with the patient. Additionally, the
flexible barb 4912 can withstand the compressive forces for assembly and disassemble without
breaking.

10396 The central portion 4920 can be a rigid central portion that connects the attachment
portion 4910 to the support pad 4980. In some embodiments, the attachment portion 4910 can be
integrally formed or molded as one integral piece with the central portion 4910. In other embodiments,
the attachment portion 4910 can be formed separately and attached to the central portion 4920. In
some embodiments, the attachment portion 4910 can be overmoulded onto central portion 4920 of the
second securement member 4900. In some embodiments, the attachment portion 4910 can be attached
to the central portion 4920 through crimping or deforming one or both of the portions to join them
together. Additionally, in some embodiments, the support pad 4980 can also be overmoulded. In some
embodiments, the support pads 4980 can be flexible. In some embodiments, the support pads 4980
can be rigid. The rigid central portion can have a Shore hardness between 30A to 100D. In some
embodiments, the attachment portion 4910 and/or a support pad 4980 can have a Shore hardness
between 20A — 80A. In some embodiments, the Shore hardness of the central portion 4920 can be the
same or greater (or even below) then the Shore hardness of the attachment portion 4910 and/or a

support pad 4980.
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[0397] FIGS. 41 and 42 illustrate other embodiments of the interface between the
attachment portion 4910 and the central portion 4920. FIGS. 41 and 42 illustrate joining the
attachment portion 4910 and the central portion 4920. In some embodiments, the attachment portion
4910 can be overmoulded onto the central portion 4920. FIG. 41 illustrates the portion of the central
portion 4920 that the attachment portion 4910 is overmoulded to. FIG. 42 illustrates the resulting
portion of the second securement member after the attachment portion 4910 is overmoulded onto the
central portion 4920. Although a particular structure is shown in FIG. 41 extending from the central
portion 4920 that the attachment portion is overmoulded to, any structure or geometry can be used.

[0398] In some embodiments, the central portion 4920 can work in tension and
compression. In some embodiments, the central portion 4920 can prevent over-rotation upwards of
the interface body and housing 4400 which can add further added pressure to the nose when compared
to a flexible second securement member. In some embodiments, the central portion 4920 can be
formed from an optically clear or transparent material which can assist to allow visibility of the
patient’s face. In some embodiments, the profile of the second securement member 4900 may be
shaped to avoid the interface body in use which may give the second securement member 4900 and
particularly the central portion 4920 some slight curvature. However, the central portion 4920 can be
gencrally relatively straight. In some embodiments, the central portion 4920 can be rigid. In other
cases, the central portion 4920 can be flexible.

[0399] F1G. 44 illustrates an embodiment of the support pad 4980 and the central portion
4920 of the second securement member 4900. The support pad 4980 can be connected to the central
portion 4920 with a hinging or pivoting connection 4982. In some embodiments, the central portion
4920 can hinge relative to the attachment portion 4910 due to a difference in material hardness and/or
a difference in thickness, or could have a hinge connection similar to the hinged connection 4982
between the support pad 4980 and central portion 4920.

[0400] Pivoting of the support pad 4980 relative to the central portion 4920 can help
provide the intended vertical stability of the second securement member 4900 by allowing adjustment
of the position of the support pad 4980 of the second securement member 4900. This adjustment can
be important as a support pad 4980 may connect to a patient at, for example the patient’s forehead, or
may connect to different devices (for example, headgear) which may locate the support pad 4980 at a
different height from the forehead of the patient. The second securement member 4900 can therefore
accommodate for these different heights (for example, headgear bulk) and different forehead angles
by having the hinging or pivoting connection 4982 of the support pad 4980. The compensation for the

different heights and/or forehead angle can assist to minimize impacting the seal of the interface body
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with the patient. In some embodiments, the support pad 4980 can be flexible. The support pad 4980
can have a means to attach and secure to a headgear, a chinstrap, a patient interface patch or a dermal
patch on the patient’s face, or otherwise on the patient’s face by any suitable mechanisms.

[0401] The second securement member 4900 can have a hinge connection between the
support pads 4980 and the rest of the second securement member 4900. In some embodiments, the
hinging or pivoting connection 4982 can permit a 180 degree pivot, a greater than 180 degree pivot,
or any other pivot angle that can allow the second securement member 4900 to be maintained on the
patient (and also the rest of the assembly) whilst a caregiver or clinician is tending to a patient or
removing/moving the assembly, for example, cleaning the patient’s nares. For example, the housing
4400 and interface body can be flipped up and above the support pad 4980 via the pivot or hinge 4982
to move it out of the way. With this configuration, assembly of the housing 4400 and interface body
do not have to be fully removed. This can be beneficial because the assembly of the housing 4400
and interface body can be easily flipped up and down. For example, if during care the patient begins
to desaturate and requires therapy again, the mask can easily be flipped back down and into place.

[0402] In other embodiments, the second securement member 4900 may not have a
pivotable connection. The support pad 4980 may instead be integral with the second securement
member 4900 as described in relation to FIGS. 33-35. In some embodiments, the support pad 4980 1s
overmoulded onto the central portion 4920.

[0403] F1G. 45 illustrates an embodiment of a second securement member 4900a. The
second securement member 4900a can have a pivot or hinge portion handle 4984 for connecting to
the support pad (not shown). The second securement member 4900a can include an attachment portion
4910, a support pad (not shown), and a central portion 4920 similar to the second securement member
4900 described in relation to FIGS. 40-44, except as described herein. The attachment portion 4910
can be formed of a rigid material and can have a wide base 4986, a cutout profile 4972 in the wide
base 4986, a barbed finger 4987, and a barb catch 4988.

[0404] The wide base 4986 can be compressed to bring the barbed fingers 4987 closer
together. The cutout profile 4972 of the wide base 4986 can contribute to the deformation of the base
4986 when compressed. The barb catch 4988 can catch on the central protrusion 4440 and/or a lip of
the central protrusion 4440 of the housing 4400. The wide base 4986 above the barbed fingers 4987
can be pinched to compress the attachment portion 4910 and to fit the barbed fingers 4987 into the
opening 4442 (or openings) of the housing 4400. The attachment portion 4910 can provide tactile

feedback to the user.
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[0405] Similar to the attachment of the second securement member 4900, the second
securement member 4900a can be attached by compressing and subsequent expansion of the barb.
Once compressed and fit through the opening, the compression force is released and the barbed fingers
4987 can spring out and catch on the central protrusion 4440 of the housing 4400 and remain in place.

[0406] To remove the second securement member 4900a a similar mechanism can be used.
The attachment portion 4910 can have a low insertion force but high removal force. The removal of
the attachment portion 4910 can require the user to actively compress the barb to remove it easily.
The second securement member 4900a has an attachment rod 4984 that allows connection of a
support pad or any other pad or patch that can be attached to a device for securing the assembly to
the patient (such as a headgear or patches) similar to the attachment described in relation to FIG. 44.
In some embodiments, the attachment rod 4984 can allow for connection to a dermal patch that can
assist to secure the assembly to the patient. In other embodiments, the second securement member
4900a may not have the pivotable connection and the support pad may instead be integral with the
second securement member 4900 as described in relation to FIGS. 33-35.

[0407] FIGS. 46A and 46B 1illustrate an embodiment of a second securement member
4900b. FIlG. 46A illustrates a front view of a second securement member 4900b. FIG. 46B illustrates
a rcar view of a sccond sccurcment member 4900b. The sccond sccurement member 4900b can
include an attachment portion 4910, a support pad (not shown), and a central portion 4920 similar to
the second securement member 4900a described in relation to FIG. 45, except as described herein.
The second securement member 4900b can have an attachment portion 4910 with two barbed fingers
4987 and tabs 4989. When pushing the attachment portion 4910 through the opening or openings 4442
in the central protrusion 4440 of the housing 4400, the barbed fingers 4987 can move and compress
together. Once received in the opening or openings the tabs 4989 of the barbed fingers 4987 can catch
on the side of the central protrusion 4440.

[0408] Additionally, second securement member 4900b can have a protrusion 4985 on the
rear side of each barbed finger 4987 which can provide an additional catchment which can secure the
second securement member 4900b in the central protrusion 4440 of a housing, for example, the
housing 4400 described in relation to FIGS. 37-38, by catching on the lip 4446 (shown in FIG. 38).

|0409| FI1G. 47 illustrates a further embodiment of an attachment portion 4910 of a second
securement member 4900b. In this embodiment, attachment portion 4910 includes one or more
anterior barb portions 4950. The one or more anterior barb portions 4950 may be located and extend
outwardly from a front surface of the attachment portion 4910. A first or lower anterior barb portion

4950a may be located at a lowermost or distal end of the attachment portion 4910. In the embodiment
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shown, the first anterior barb portion 4950a includes an upwardly extending hook portion 4951. The
hook portion 4951 may be flexible or resiliently deformable so that it can be inserted into a
corresponding attachment feature on the housing 4400. In the embodiment shown, the hook portion
4951 engages with the opening 4442 in the central protrusion 4440 of the housing 4400.

[0410] A second or upper anterior barb portion 4950b may be located on the attachment
portion 4910 above the first anterior barb portion 4950a. In the embodiment shown, the second barb
portion 4950b includes a protrusion extending outwardly from a front surface of the attachment
portion 4910. The protrusion may be configured such that it is unable to pass through the opening
4442  The second barb portion 4950b thus prevents the attachment portion 4910 and hence second
securement member 4900 from being over-inserted into the opening 4442,

[0411] In some embodiments, the housing may have one opening in the central protrusion
at the front side of the housing 4400 (shown in FIG. 43B) for receiving both of the barbed fingers
4987 or may have two openings (as shown in FIGS. 37-38), one for each finger 4987.

[0412] The attachment portion 4910 can provide tactile feedback to the user. With tactile
feedback of the attachment portion 4910 the user can tell when the attachment portion 4910 is inserted
properly within the housing 4400 or under the first securement member 4600. In some cases, the
attachment portion 4910 can control the angle of the sccond sccurement member 4900 to the scal
assembly to the patient.

[0413] In some embodiments, the attachment portion 4910 can be rigid. In some
embodiments, the attachment portion 4910 can be a flexible material.

[0414] The embodiments of the second securement member 4900 described in relation to
FIGS. 40-47 can be inserted into the housing 4400 by vertical force, by the user pushing the attachment
portion down into the opening of the central protrusion of the housing 4400 until it is received within
the opening. This can be preferred over the second securement member 3900 described in relation to
FIGS. 33-35 because the second securement member 3900 which attaches to the central protrusion of
the housing 3400 with a push-fit attachment could be attached by providing a force that pushes into
the patient’s face. That force could cause discomfort to the patient thus requiring the assembly to first

be removed to attach this second securement member 3900.

Seal between Housing and Interface Body

[0415] The patient interface assembly includes an interface body which can form a seal
with at least part of the user’s airway and allow gas flow from and to the user, and a housing which

can be coupled with the interface body. The housing and the interface body can be coupled in various
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configurations. The mating of these two components can be optimized for the functionality of the
patient interface assembly and/or carer usability. The interface body can be in sealing engagement
with the housing to allow the gas flow from and to the user.

[0416] In some embodiments, the coupling of the interface body with the housing can be
complementary fit as described herein. The coupling of the interface body and housing can allow for
assembly and disassembly of the patient interface as well as switching between different interface
bodies. The coupling 1s configured to also assist in preventing unintentional disconnect of the
interface body from the housing. The housing and the interface body can be a complementary fit that
is difficult to assemble incorrectly and/or provides visual indication of an incorrect and a correct
assembly. The interface body can have a manifold 4240 that connects to the interior cavity of the
housing 4400 at the tube engaging portion 4460 of the housing 4400.

[0417] FIG. 48A illustrates an embodiment of a cannula body 4200a interface body. The
cannula body 4200a can have a manifold 4240 and at least one nasal prong 4220, such as a pair of
prongs 4220. The prongs 4220 can extend from a rear portion of the manifold 4240 facing the patient
in use. The cannula body 4200a can be similar to the cannula body described in relation to FIGS. 10-
13 and FIG. 21 except as described herein. The manifold 4240 shown in FIGS. 21 and 48A can be
similar to the manifold described in relation to FIGS. 10-13, but the manifold 4240 and annular ridges
4248 are positioned closer to the bottom side of the interface body. For example, this can be done by
locating the manifold and annular ridges closer to the bottom side of the interface body (as opposed
to the center line or substantially the center of the interface body described in relation to FIGS. 10-
13). This alignment can help improve the stability of the patient interface.

[0418] The manifold 4240 may include a housing coupling portion 4244 on the rear side
of the manifold 4240. The housing coupling portion 4244 can be received by the interface body
recerving portion 4480 (shown in FIGS. 37-38) of the housing. The housing coupling portion 4244
can have a raised portion 4247. The raised portion 4247 may be adjacent the interface body receiving
portion 4480 of the housing 4400 when the manifold 4240 and housing are coupled. The housing
coupling portion 4244 and the rest of the manifold 4240 may be shaped and/or sized to be inserted in
and received by the housing 4400 and form a gas tight seal. For example, the manifold 4240 may
include an annular ridge 4248 at each of the openings 4246. The annular ridge 4248 can provide
interference with an inner surface of the housing at or adjacent the openings in the housing 4400
forming a gas tight seal with the housing 4400 as shown in FIGS. 49-53D. The annular ridges 4248
of the manifold 4240 are in contact with the inner surface of the housing 4400. All other features of

the manifold are in clearance to reduce the fictional forces when assembling the manifold 4240 with
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in the housing 4400. The lower frictional forces can aid in assembly of the components and decrease
the risk of rotational misalignment between the two components.

[0419] The interface body and the housing can have an engagement surface 4889 (shown
in FIG. 50) where the interface body and the housing meet after assembly. The engagement surface
4889 of the interface body can include the raised portion 4247 of the housing coupling portion 4244
as shown in FIG.49. The raised portion 4247 of the housing coupling portion 4244 can be adjacent
the interface body receiving portion 4480 when the housing 4400 and interface body are assembled.
The engagement surface 4889 can continue around the entire perimeter of the raised portion 4247, In
other embodiments, the engagement surface 4889 can include only a portion of the raised portion.

[0420] FIGS. 48B-48E illustrate a mask body 4200b interface body. The mask body 4200b
1s similar to the mask body 3200b described herein but it includes manifold features described with
reference to FIG. 48A.

[0421] The manifold 4240 of the cannula body 4200a and the mask body 4200a may define
one or more openings 4246 (shown in FIG. 48A-48E), such as a pair of openings 4246. The openings
4246 can be coupled to the tube engaging portion 4460 of the housing 4400 (shown in FIGS. 37-38)
to receive the interface tubes, and allow gas flow from and to the patient via the manifold 4240 and
the interface body. The positioning of the openings 4246 at both ends of the housing 4400 can crcatc
lateral entry points for gas flow to and from the interface. The lateral entry points can assist in clearing
CO2 and create less dead space outside of the flow path as described herein with reference to the
lateral entry and lateral exit points of the interface body. For example, the lateral flow of gas entering
and exiting the interface body, such as a mask cavity of the mask body, can result in greater CO2
clearance when compared to a mask or fluid interface that has an entry and exit point located in the
middle or top of the mask. Additionally, the lateral entry and exit points for the flow of gas can reduce
dead space outside the flow path in the interface body.

[0422] The lateral openings 4246 may be in fluid communication with each other via the
manifold4240. When the cannula body is engaged with the housing, except for the openings 4246 and
the lumens of the nasal prongs 4220, the manifold 4240 may be sealed when coupled with the housing.
When a mask body is engaged with the housing, except for the openings in the manifold and the mask
cavity, the manifold may be sealed when coupled with the housing.

[0423] As shown in FIG. 49, the housing 4400 may comprise a width, w, that 1s measured
from a first tube engaging portion 4460 on a first end of the housing 4400 to a second tube engaging
portion 4460 on the second end of the housing 4400. The interface body can have a width, a, that runs

along or 1s measurable along the lumen of the manifold 4240 and is measured from a first annular
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ridge 4248 on a first end of the manifold 4240 to a second annular ridge 4248 on a second end of the
manifold 4240. In some embodiments, it can be beneficial to reduce the housing profile and minimize
overall bulk of the interface. In some embodiments, a single housing size and style can be used for all
sizes of cannula bodies or mask bodies. This can allow for a single and constant housing or frame to
be used with multiple interface bodies. The interface bodies can be of different types, such as both
cannula bodies and mask bodies can be used. The different interface bodies can use different sizes of
mask on the different mask bodies or different sizes of nasal prongs on different cannula bodies. This
can avoid waste and enable ready changing and adapting of the interface body as required by the
clinician.

[0424] FIGS. 49-50 illustrates an embodiment of the housing coupling portion 4244 of the
manifold 4240 positioned within the interface body receiving portion 4480 of the housing 3400. FIGS.
49-53 show the housing 4400 as transparent which allows the manifold 4240 to be visible within the
housing 4400. The housing 4400 and the manifold 4240 can have an engagement surface 4889 where
a raised portion 4247 of the housing coupling portion 4244 of the manifold 4240 and the interface
body receiving portion 4480 of the housing 4400 mate or abut each other. The housing 4400 can have
a width, w, that extends or is measurable from one tube engaging portion 4460 to a second tube
cngaging portion 4460 as shown by the line “w” in FIG. 49. The interface body receiving portion 4480
can include an opening. The opening can be an angled opening 4845 as shown in one design in FIG.
43B without the manifold attached, and in another design in FIG. 49 with the manifold 4240 located
in the housing 4400. The embodiment in FIG. 43D and the embodiment in FIG. 49 have different
angled openings that can mate with differently shaped manifolds of the interface body. The angled
opening 4845 can include a portion of the housing 4400 that can receive the manifold 4240 of the
interface body. The angled opening 3845 can be an angle that extends along the opening in the housing
that runs from the front portion 4841 of the housing to the rear portion 4843 of the housing along the
top of the housing as shown in FIG. 49. In some embodiments, the housing coupling portion 4244 of
the manifold 4240 can have a raised portion 4247 with an angled face that 1s a complementary fit to
the angled opening 4845 of the interface body receiving portion 4480. The angled face of the raised
portion 4247 can extend at an angle along the raised portion from the front portion 4241 of the
manifold 4240 to the rear portion 4243 of the manifold 4240 along the top of the manifold as shown
in FIG. 49. The complementary fit of the angled interface body receiving portion 4480 and angled
raised portion 4247 of the housing coupling portion 4244 can improve assembly and alignment when

the manifold 4240 is detachably coupled and received by the housing 4400.
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[0425] In some embodiments, the housing coupling portion 4244 of the interface body
and manifold 4240 can have a width measured from one end of the raised portion 4247 of the housing
coupling portion 4244 to a second end of the raised portion 4247 of the housing coupling portion 4244
along the lumen of the manifold 4240. When the raised portion 4247 of the housing coupling portion
4244 1s an angled raised portion 4247 as shown in FIG. 49, the raised portion 4247 of the housing
coupling portion 4244 can have varied widths. For example, the raised portion 4247 of the housing
coupling portion 4244 can have a first width, b, on the front portion 4841 of the manifold 4240 and a
second width, ¢, on the rear portion 4843 of the manifold 4240. In some cases, the first width, b, on
the front portion of the manifold 4240 is less than the second width, ¢, on the rear portion of the
manifold 4240 as shown in FIG. 49. In some cases, the first width, b, on the front portion of the
manifold 4240 is greater than the second width, ¢, on the rear portion of the manifold 4240.

[0426] The angle 4847 of the opening 4845 can be balanced with the width w of the
housing. The angled opening 4845 can prevent and discourage incorrect orientation of the manifold
4240 within the housing 4400. As shown in FIG. 49, the angled opening is not a straight edge but
instead the shape and configuration of the opening can have curved or trapezoidal sides. In other
embodiments, the angled opening can have a straight edge. In other embodiments, the angled opening
can have onc or morc curved cdges.

[0427] In some embodiments, the angled opening 4845 can help with the alignment and
removal of the manifold 4240 from the housing 4400. In some embodiments, a narrow or smaller
angle at the angled opening (for example, from O to 30 degrees, from 0 to 45 degrees, or from 0 to 60
degrees) could discourage incorrect assembly. A smaller angle could require the width of the housing
to be extended due, for example, to the fixed location of the prongs on the interface body. In some
embodiments, the angled opening 4845 and the raised portion 4247 of the housing coupling portion
4244 with a larger angle (for example, from 30 to 180 degrees, from 45 to 180 degrees, from 60 to
180 degrees) can allow the housing width to be shorter. A larger angle may, however, lose the
advantage of the angle preventing or discouraging incorrect orientation. In some embodiments, at a
90-degree angle, the orientation assistance from the angle can be lost. Therefore, it can be desirable
to have the housing 4400 as narrow as possible to improve patient comfort when they are lying on
their side, as well as reducing bulkiness and improving aesthetics. However, the width of the housing
4400 1s desirably balanced with an angle that can assist to prevent incorrect orientation of the manifold
4240 within the housing 4400. In some embodiments, the raised portion 4247 of the housing coupling
portion 4244 can have an angled opening with a 60-degree angle 4847 measured from the rear portion

4843 of the manifold 4240 as shown in FIG. 49. In some embodiments, the angled raised portion 4247
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of the housing coupling portion 4244 can extend at an angle of between 30 degrees and 170 degrees
from the rear side of the manifold. In some embodiments, the angled raised portion of the housing
coupling portion can extend at an angle of between 60 degrees and 120 degrees from the rear side of
the manifold. In some embodiments, the angled raised portion of the housing coupling portion can
extend at an angle of between 30 degrees and 90 degrees from the rear side of the manifold. In some
embodiments, the angled raised portion of the housing coupling portion can extend at an angle of
between 90 degrees and 170 degrees from the rear side of the manifold.

[0428] FIG. 50 shows a portion of the manifold 4240 coupled to the housing 4400. FIG.
50 shows the housing coupling portion 4244 of the interface body coupled to the interface body
receiving portion 4480 of the housing 4400. As shown in FIG. 50 the manifold 4240 is positioned off-
center of a horizontal axis, hz, that runs through the center of the inner lumen of the housing 4400
from a first tube engaging portion 4460 to a second tube engaging portion 4460. This alignment of
the manifold 4240 relative to the housing 4400 can allow for a larger manifold internal diameter which
can reduce the resistance to flow within the housing 4400 and manifold 4240. This offset arrangement
can allow the front portion 4841 of the housing 4400 to be thicker which can increase the stiffness of
the housing 4400. The increased thickness of the front portion 4841 of the housing 4400 can improve
stability and improves the ease of assembly and/or disassembly of the interface body with the housing
4400. This arrangement can also improve the structural integrity of the housing 4400.

[0429] In some embodiments, the manifold 4240 can have a horizontal axis, hi, that
extends through the center of the inner lumen of the manifold 4240. The housing 4400 can have a
horizontal axis, h2, that extends through the housing 4400 through the center of the tube engaging
portions 4460 on each side of the housing 4400. In some cases, the horizontal axis, hi, can be the same
as the horizontal axis, hz. In other embodiments, the horizontal axis, hi, can be off-set or off-center
from the horizontal axis, hz, of the housing 3400. Therefore, the annular ridge 4248 of the manifold
4240 can be off-center of the horizontal axis ha. The annular ridge 4248 of the manifold 4240 may be
substantially the same size or smaller in size than the inner diameter of the housing 4400.

[0430] FIGS. 51A-51B show a portion of another embodiment of the manifold 4240
coupled to the housing 4400. FIG. 51B 1s an enlarged view of an end of the manifold 4240 and the
housing 4400 denoted with the box in FIG. S1A. The manifold 3240 can include an extended portion
4288 extending outwardly from each opening 4246 of the manifold 4240. Each extended portion
4288 can extend a distance past the annular ridge 4248. The extended portion 4288 can have a

diameter smaller than the outer diameter of the annular ridge 4248. The extended portion 4288 can
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have an outer diameter that 1s comparable with the inner diameter of the interface tubes 4800. The
extended portions 4288 may be configured in use to extend from the manifold 4240 into the tubing
4800. The extended portions 4288 can extend inside the tube engaging portion 4460 of the housing
4400. In some embodiments, the extended portions 4288 can extend within the interface tubes 4800
of the patient interface assembly. The extended portions 4288 can increase the necessary manifold
removal force to remove the manifold from the housing 4400. The extended portions 4288 can reduce
the likelihood of the annular ridge 4248 (for example, an annular ridge including an o-ring) catching
on the housing 4400 when the user is assembling the two components. When the extended portions
4288 is used, misalignment of the manifold and housing 4400 can be more pronounced and more
noticeable.

[0431] FIGS. 52A-52B show an embodiment of the manifold 4240 coupled to the housing
4400 with a feature designed to prevent or limit rotation of the interface body within the housing. The
manifold / housing interface can include a key feature 4286. The key feature 4286 can include a
protrusion 4287 on the manifold and an indentation 4289 on the housing. The protrusion 4287 and the
indentation 4289 can have a complementary shape so that the protrusion 4287 can mate with the
indentation 4289 with a complementary fit as shown in FIGS. 52A-52B. In some embodiments, the
key featurc 4286 can precvent misalignment between the manifold and the housing 4400. The key
feature 4286 can prevent rotation between the two sides of the manifold as shown in FIG. 52B. This
can be beneficial as rotation of the manifold can affect the geometry of the prongs or mask. Limiting
or preventing the rotation of the manifold can allow for more consistent sealing surface between the
manifold and the housing which can improve the ability of the assembly to maintain a seal between
the two components.

[0432] The key feature 4286 is shown on the rear side (or patient facing side) of  the
housing 4400. However, the key feature 4286 can be positioned on the front or rear side of the
housing 4400 or any location that can allow for a complementary fit between a protrusion and
corresponding indentation. Additionally, while the manifold is shown with the protrusion and the
housing 4400 is shown with the indentation, a key feature can be used where the protrusion is present
on the housing and the indentation is present on the manifold. The key feature shown in FIGS. 52A-
52B is rectangular in shape, however, the key feature can be any shape such as a square, rectangular,
circular, or any portion of these shapes or irregular shaped.

[0433] FIGS. 53A-53D illustrate another embodiment of a manifold 4240 coupled to a
housing 4400. The raised portion 4247 of the housing coupling portion 4244 of the manifold 4240 can
have an angled face 4849 that is a complementary fit to an angled opening 4284 of the interface body
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receiving portion 4480 of the housing 4400. The angled opening 4284 and raised portion 4247 can be
similar to the angled opening described in relation to FIG. 49 except as described herein. The angled
opening 4384 of the housing can be a larger angle than the angled opening described in relation to
FIG. 49 when measure in the same way. The angled opening 4284 can have a shape and configuration
that assists to create a self-aligning geometry with the housing coupling portion 4244 of the manifold
4240. The angled opening 4284 as shown in FIGS. 53A-53B has a similar or same geometry as the
angled opening of the interface body receiving portion 3480 of the housing 4400 shown in FIGS. 37
and 38. The angled raised portion 4247 of the housing coupling portion 4244 and angled interface
body receiving portion 4480 can control the orientation between the manifold and the housing and
reduce likelihood of incorrect placement of the manifold in the housing. The angled raised portion
4247 of the housing coupling portion 4244 and angled interface body receiving portion 4480 can also
reduce the chance of rotational misalignment between the manifold and the housing.

[0434] The angled raised portion 4247 of the manifold can be a substantially trapezoidal
configuration when viewed from the top view of the housing 4400 and manifold 4240 as shown in the
top view in FIG. 53A. As shown in FIG. 53 A, the trapezoidal configuration of the angled raised
portion 4247 is such that a wider base of the trapezoid is proximal the front portion of the housing
4400. In other ecmbodiments, the raised portion of the interface body comprises a wider basc of the
trapezoid proximal to the rear portion of the housing.

|0435] The housing 4400 can have an angled interface body receiving portion 4480 with
a complementary configuration, as shown in FIGS. 37, 37, and 53A. As illustrated in the top view of
the interface assembly in FIG. 53 A, the angled raised portion 4247 can be a trapezoidal shape when
viewed from the top. The trapezoidal shape outlined by the angled raised portion 4247 of the housing
coupling portion 4244 and angled interface body receiving portion 4480 when viewed from the top
view as illustrated in FIG. 53 A can have four corners with angles other than 90 degrees.

[0436] The angled raised portion 4247 of the housing coupling portion 4244 and angled
interface body receiving portion 4480 as illustrated in FIG. 53A can have corners 4482 with angles
greater than 90 degrees in the two corners 4482 formed by the rear side of the manifold. The angled
raised portion 4247 of the housing coupling portion 4244 and angled interface body receiving portion
4480 as illustrated in FIG. 53A can have corners 4484 with angles of less than 90 degrees in the
corners 4484 on the front side of the raised portion of the manifold and interface body receiving
portion of the housing. For example, the angled raised portion 4247 of the housing coupling portion
4244 and angled interface body receiving portion 4480 as illustrated in FIG. 53A can have a 120-

degree angle at the two opposing corners on the rear side of the manifold.
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[0437] As shown in FIGS. 53 A and 53B, the angle 4482 of the angled raised portion 4247
has an angle greater than 90 degrees when measured from the rear portion of the manifold. The angle
1llustrated in the embodiment of the housing 4400 shown in FIG. 49 has an angle less than 90 degrees
when measured from the rear portion of the manifold. However, any angled opening can also be used
to allow assessment of correct attachment and prevent rotational misalignment of the components. In
some embodiments, the angled raised portion 4247 of the housing coupling portion 4244 can extend
at an angle of between 30 degrees and 170 degrees from the rear side of the manifold. In some
embodiments, the angled raised portion of the housing coupling portion can extend at an angle of
between 60 degrees and 120 degrees from the rear side of the manifold. In some embodiments, the
angled raised portion of the housing coupling portion can extend at an angle of between 90 degrees
and 120 degrees from the rear side of the manifold. In some embodiments, the angled raised portion
of the housing coupling portion can extend at an angle of between 90 degrees and 170 degrees from
the rear side of the manifold.

[0438] The manifold 4240 can be folded, flexed, bent or otherwise suitably manipulated
while being inserted into the housing 4400. For example, upon insertion, the manifold 4240 can be
folded through the center of the housing 4400 in order to manipulate the annular ridge 4248 through
the narrowcest point of the housing 4400. Once the annular ridges 4248 arc concentrically located in
the housing, the manifold can straighten and return to the resting shape. During this process, the angled
faces 4849 and angled openings 4284 can act to align the manifold 4240 in the correct orientation
relative to the housing 4400.

[0439] FIG. 53B shows a portion of the manifold 4240 and housing 4400 shown in FIG.
53A. The annular ridge 4248 of the manifold 4240 can be in contact with the housing 4400. The
annular ridge 4248 can be in contact with an inner surface of the housing 4400 to create a gas seal.
Other features on the manifold 4240 can avoid or have mimimal contact with the housing in order to
reduce the frictional forces when assembling the two components. Lower frictional forces can aid
assembly for the user and decrease the risk of rotational misalignment between the two components.
In some cases, the annular ridge 4248 can have an interference fit to prevent leaks.

[0440] FIG. 53C shows a portion of the manifold 4240 and housing 4400 shown in FIG.
53A. The manifold 4240 of the interface body and the housing 4400 can each have an engagement
surface 4889 where the manifold 4240 and the housing 4400 meet or are otherwise contiguous when
assembled. A side wall of the raised portion 3247 of the housing coupling portion 3244 can form at
least part of the engagement surface 4889 of the interface body. A portion of the raised portion 4247
on the manifold 4240 can be higher relative to the engagement surface 4889 on the housing 4400.

CA 03170230 2022-8- 31



WO 2021/176338 PCT/IB2021/051707
74

This arrangement results in a portion of the raised portion 4247 of the manifold 4240 remaining clear
of contact with the housing as shown in FIG. 53C. For example, as illustrated in FIG. 53C, the raised
portion 4247 of the rear side of the manifold 4240 1s extended beyond the rear side of the housing
4400 at the engagement surface 4889. This difference in rearward (or patient facing) extension of
these components can allow the relatively softer manifold material of the interface body to contact the
patient’s face before or preferentially to the relatively harder or more rigid housing material.

[0441] FIG. 53D shows a portion of the manifold 4240 and housing 4400 in an assembled
configuration. Disassembly of the manifold 4240 from the housing 4400 can be managed or optimized
at least partly based on the materials and/or configurations of the manifold and housing. The
disassembly force required to disassemble the components can be at least partly controlled by distance
“x” as shown in FIG. 53D, this being a horizontal distance between outer edge of annular ridge 4248
and sealing surface or engagement surface 4889 of the manifold 4240. Disassembly of the manifold
4240 from the housing 4400 can occur when the annular ridge 4248 is moved past the engagement
surface 4889 of the housing 4400, unseating the manifold 4240 from the interface body receiving
portion 4480 of the housing. The user can overcome this force to swap between interface bodies, for
example, between masks, prongs, or between different sizes.

[0442] In somc ecmbodiments, the scal between the manifold 4240 and the housing 4400
can be broken when the annular ridge 4248 moves beyond distance “y” as shown on FIGS. 53D,
distance “y” being a distance between outer edge of annular ridge 4248 and raised portion 4247 of
the manifold. With the annular ridge 4248 at or past this point, there can be a clear flow path between
the housing and the annular ridge 4248, leading to a leak which is likely unacceptable for delivery of
therapy. In some embodiments, the angled opening can affect both of these dimensions (“x” and “y™),
as can the overall width of the housing.

[0443] FIGS. 54-55 illustrate a side cross section view of the interface body. FIG. 54
tlustrates a side cross section view of the interface body with a cannula body. FIG. 55 illustrates
a side cross section view of the interface body with a mask body. The manifold 4240 and cannula
body and mask body are similar to the manifold and cannula body and mask body described in relation
to FIGS. 10-24 except as described herein. The manifold 4240 can have an inner diameter of the inner
surface 4851 of wall of the manifold and an outer diameter of the outer surface 4853 of the wall of the
manifold and a wall thickness therebetween. The rear portion 4243 or patient facing portion of the
manifold 4240 can have a wall thickness that is thinner compared to the wall thickness on the front

portion 4241 of the manifold 4240. The thinner wall thickness can allow for more flexibility which
can be more comfortable for the patient. The wall thickness of the front portion 4241 of the manifold
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4240 that 1s received by the housing can be generally thicker compared with the rest of the manifold
4240. This can help with assembly and removal of an interface body from the housing by a user or
clinician. For example, when the interface assembly is assembled or the interface body i1s removed,
the interface body can fold inwards when forces are applied on the sides of the interface body. This
folding is at least partly enabled from the wall thickness on the rear portion 4243 of the manifold 4240
being thinner than the front portion 4241 of the manifold 4240. The thinner material can collapse
inwards when force is applied to the or each side of the manifold 4240 during insertion and removal
of the interface body.

[0444| The manifolds 4240 of both the mask body and cannula body have annular ridges
4248 on both sides of the manifold 4240. The annular ridges 4248 can be an integral sealing o-ring
portion. These annular ridges 4248 of the manifold 4240 can fit in the housing 4400 and seal with the
housing 4400 so that either side 1s respectively in fluid communication with one of the tubes. The
annular ridges 4248 are the intended point of contact between the manifold 3240 and the housing
4400. Having a single point of contact can reduce friction of the manifold 4240 with the housing 4400
so that the interface body can slide in easier when fitting to the housing and self-aligns easier. The
amount of rotation of each side of the interface body or each annular ridge relative to each other can
be controlled by the amount of interference between the components (for cxample, the amount of
interference between the housing 4400 and manifold 4240). This rotation (and thus the interference)
1s ideally minimized because a small amount of rotation of one side can distort the seal between the
housing 4400 and manifold 4240. Therefore, it can be important to assure and confirm proper
alignment of the manifold 4240 within the housing 4400. The manifold 4240 can include a self-
aligning feature to help to prevent this rotation and maintain each side of the manifold 4240 in the
same location in the housing 4400 relative to the other.

[0445] FIGS. 54-55 illustrate a manifold with a feature to prevent or at least minimize
rotation of the interface body within the housing. In some cases, the feature can be a shoulder portion
4628. The shoulder portion 4628 can be any structure that has a surface large enough to engage with
the bottom edge of the opening of the housing (not shown) and prevent or reduce rotation. For
example, the shoulder portion 4628 can be a thickened portion of the wall of the manifold 4240 as
shown in FIGS. 54 and 55. The shoulder portion 4628 can help to self-align the manifold 4240 within
the housing. As shown in FIGS. 54 and 55, the shoulder portion 4628 can be a thickened portion at
the bottom of the housing attachment portion of the manifold. Once assembled, the shoulder portion
4628 can overhang the housing. In other cases, the shoulder portion does not overhang the housing

but can abut the surface of the opening in the housing. The shoulder portion 4628 catches and abuts
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on the edge of the housing and may prevent or limit rotation and movement of the interface body
relative to the housing. Limiting or preventing the rotation of the manifold can allow for more
consistent sealing surface between the manifold and the housing which can improve the ability to
maintain a seal between the two components. The shoulder portion 4628 can be a thickened portion
of the manifold that can help to prevent insertion of the interface body into the housing incorrectly.
The shoulder portion 4628 can allow for visual assessment of the incorrect or correct configuration of
the interface body within the housing. The user could visually observe that the manifold is misaligned
and correct the alignment of the manifold with the housing.

[0446] As shown in FIG. 54, a distance “d” illustrates the width at the shoulder portion
4628 which is wider than the remainder of the manifold wall. The thickness “t” of the manifold wall
1s illustrated in FIG. 54 and 1s thinner than the distance “d” of the width of the area of the manifold
with the shoulder portion 4628. In some embodiments, the width “d” of the shoulder portion can be
2.5 mm and the wall thickness of the manifold “t” is 1.0 mm. The width “d” of the shoulder portion
can be between 1.5 mm to 3.5 mm, 1.5 mm to 2.5 mm thick, 2.5 mm to 3.5 mm thick, and 2.0 mm to
3.0 mm.

|0447| The width at the shoulder portion 4628 can create a region at the base of the
interface body that can act to prevent rotation of the manifold within the housing once assecmbled. In
some embodiments, the shoulder portion 4628 only extends along a portion of the manifold. In some
embodiments, the shoulder portion 4628 can extend the width of the manifold from one side of the
manifold to the other. The shoulder portion 4628 can also give the nasal prongs or mask some structure
or stiffness which can assist with the insertion of the device as described previously. Additionally, the
increased thickness at this shoulder portion 4628 can also increase the necessary removal force thereby
reducing the chance of accidental disassembly.

[0448] In some embodiments, the surface finish of the material of the housing and
mterface body or manifold can assist with the manifold’s placement within the housing and thus
improve fitting of the manifold to the housing. In some embodiments, to achieve this, the surface
finish of the housing and manifold or interface body can result in a low friction or slippery surface. In
some embodiments, the low friction surface of the housing or interface body can be a characteristic
of the material that forms the housing or interface body or a portion of the housing or interface body.
In some embodiments, the low friction surface can be achieved during the manufacturing process. For
example, a material coating can be added to the material of the housing or interface body. For example,
a parylene coating can be applied to the external surfaces of the housing or interface body to achieve

a low friction surface. Alternatively, the surface can be treated by a process, such as a blasting process
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(e.g. bead blasting) to provide the low friction surface. The coating or treatment can reduce the friction
and adherence of the housing or interface body to other materials which can improve sliding the
interface body into the housing. Furthermore, the low friction surface also reduces friction of the parts
of the interface body which contact the patients face and can improve comfort. In some embodiments,
other components of the patient interface assembly can also have the low friction surface or be formed
from a low friction material.

[0449] FIGS. 56A-56F illustrate a manifold 5420 coupled to a housing 5400 that use a
visual indicator for indicating correct positioning and proper alignment of the components. The visual
indicator can be a color indicator or indicator lines which indicate the correct placement of
components.

[0450] FIGS. 56A-56D illustrate the visual indicator can be a colored ring 5604 located
on or around the annular ridge of the manifold 5420. The colored ring 5604 can be observed through
a transparent or translucent portion of the housing 5400. A user or clinician may observe the position
and configuration of the colored ring 5604 through the transparent or translucent portion. In the
embodiment shown, correct positioning of the components i1s indicated by observing that the colored
ring 5604 1s in axial alignment with the housing 5400 and forms a circle. An incorrect positioning of
the components 1s indicated by obscrving, for ecxample, that the colored ring 5604 1s deformed or out
of alignment with the housing 5400,

|0451] The colored ring 5604 can be provided on both opposing annular ridges of the
manifold. In some embodiments, the color indicator can be provided only on the manifold, only on
the housing, or on both the manifold and the housing.

[0452] Additionally or alternatively, the interface assembly may include a second visual
indicator, such as a second color indicator, on an angled corner of either the housing 5400 and/or the
manifold 5420. FIGS. 56C-56D illustrate the color indicator 5606 at the angled edge of the manifold
5420 and housing 5400. The color indicator 5606 can provide a visual indication of when the angled
edge of these two components are aligned correctly. When the two components are not aligned
correctly the user can see the misalignment of the color indicator on the components.

[0453] A further embodiment of wvisual indicator is shown in FIGS. 56E-56F. In this
embodiment, the visual indicator is provided as a colored or contrasting bar or line 5608. The colored
bar 5608 can be located on a surface of the interface body manifold 5420. In the embodiment shown,
the colored bar 5608 is located on the manifold 5420 at or adjacent a surface or edge that mates or
abuts the housing 5400. If the manifold 5240 and housing 5400 are incorrectly aligned, the colored

bar 5608 can be observed to have a non-linear configuration as shown in FIG. 56E. The colored bar
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5608 may observed to have a linear or straight configuration if the components are correctly assembled
and aligned, such as shown in FI1G. 56F.

[0454] In some embodiments, the color indicator on the housing and/or manifold can be
used as a sizing indicator as well as an alignment indicator. For example, the housing and manifold
can be provided in various sizes and different sizes can use different color indicators so that the correct
size housing could be paired with the correct size manifold. This could assist the user in correctly
pairing the housing and manifold components. While the color indicators illustrated with reference to
FIGS. 56 A-56F are provided on the ends of the manifold where it mates with the housing or the angled
edge of the manifold and the housing, the color indicator can be provided on any component of the
manifold and/or housing, such as any portion of the manifold that mates with the housing to provide
a visual indication of the correct positioning and alignment. In some embodiments, any portion or
component or the entirety of the components of the interface assembly can be transparent or
translucent to allow visibility of the visual alignment indicator. The transparent or translucent material
can allow the colored portion of the components to be visible, for example, the transparent or
translucent material can allow visibility of the colored portion on the annular ridge of the manitold

within the housing.

Tubing and Connector

|0455] The one or more interface tubes and connectors of the patient interface assembly
allows fluid communication to and from the patient from an external device or gas flow source. FIG.
57 illustrates tubing 4800 and a connector 4820 at the end of the tubing. In some embodiments, the
walls of the interface tubing 4800 can be made of a material that can allow for the passage of moisture
vapor through the walls of the tubing 4800. The connector 4820 can be any type of interlocking or
mating connector to couple the tubing to another device or to additional tubing. As shown in FIG. 57
the connector can have locking fingers 4822 to connect and secure the tubing to another device or an
additional tubing. Example of the connector and/or the connector assembly can be found in
International Application No. PCT/NZ2012/000142, filed August 10, 2012 entitled CONDUIT
CONNECTOR FOR A PATIENT BREATHING DEVICE, the entirety of which is incorporated by
reference herein. In other embodiments, the connector can have a tapered fit to connect to another
device or an additional tubing.

[0456] The housing can connect to the tubing at the tube engaging portion (shown in
FIG. 36). In some embodiments, the tubing 4800 can include an inspiratory conduit with a first end

that can connect with the housing and deliver incoming flow of gases and a second end with locking
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fingers 4822. In some embodiments, the tubing 4800 can include an expiratory conduit with a first
end that can connect with a housing and receive flow of expiratory gases and a second end with locking
fingers 4822. In some embodiments, the tubing can include both an inspiratory conduit and an
expiratory conduit. In some cases, the locking fingers 4822 at the second end can be coupled to a
downstream component, for example, a bubbler. In some embodiments, the locking fingers 4822 at
the second end of the inspiratory conduit can be coupled to an upstream component such as a flow
source.

[0457] In some embodiments, the locking fingers 4822 can extend away from the
connector 4820. The locking fingers 4822 can be spaced apart and narrowing along their length away
from the connector. The locking fingers can have locking recesses that are formed at least on outer
surfaces of each of the locking fingers. The locking recesses can lock with portions of a gas delivery
tube connector or other connector. The locking fingers can interact with recesses of the gas delivery
tube connector or other connector to align the connector 4820 and the gas delivery tube connector or

other connector.

Terminology

[0458] Unless the context clearly requires otherwise, throughout the description  and the
claims, the words “comprise”, “comprising”, and the like, are to be construed in an inclusive sense as
opposed to an exclusive or exhaustive sense, that is to say, in the sense of “including, but not limited
to”. Conditional language used herein, such as, among others, “can,” “could,” “might,” “may,” “e.g.,”
and the like, unless specifically stated otherwise, or otherwise understood within the context as used,
is generally intended to convey that certain embodiments include, while other embodiments do not
include, certain features, elements and/or states. Thus, such conditional language is not generally
intended to imply that features, elements and/or states are in any way required for one or more
embodiments or that one or more embodiments necessarily include logic for deciding, with or without
author input or prompting, whether these features, elements and/or states are included or are to be
performed in any particular embodiment.

[0459] The term “plurality’” refers to two or more of an item. Recitations of quantities,
dimensions, sizes, formulations, parameters, shapes and other characteristics should be construed as
if the term “about” or “approximately” precedes the quantity, dimension, size, formulation, parameter,
shape or other characteristic. The terms “about” or “approximately” mean that quantities, dimensions,

sizes, formulations, parameters, shapes and other characteristics need not be exact, but may be

approximated and/or larger or smaller, as desired, reflecting acceptable tolerances, conversion factors,
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rounding off, measurement error and the like and other factors known to those of skill in the art.
Recitations of quantities, dimensions, sizes, formulations, parameters, shapes and other characteristics
should also be construed as if the term “substantially” precedes the quantity, dimension, size,

27 ¢

formulation, parameter, shape or other characteristic. The terms “approximately,” “about,” and
“substantially” as used herein represent an amount close to the stated amount that still performs a
desired function or achieves a desired result. For example, in some embodiments, as the context may
dictate, the terms “approximately”, “about”, and “substantially” may refer to an amount that is within
less than or equal to 10% of the stated amount. The term “generally” as used herein represents a value,
amount, or characteristic that predominantly includes, or tends toward, a particular value, amount, or
characteristic. For example, as the context may dictate, the term “generally linear” can mean
something that departs from exactly parallel by less than or equal to 15°.

[0460] Numerical data may be expressed or presented herein in a range format. It is to be
understood that such a range format is used merely for convenience and brevity and thus should be
interpreted flexibly to include not only the numerical values explicitly recited as the limits of the
range, but also interpreted to include all of the individual numerical values or sub-ranges encompassed
within that range as if each numerical value and sub-range 1s explicitly recited. As an illustration, a
numecrical range of <1 to 5 should bc interpreted to include not only the explicitly recited valucs of
about 1 to about 5, but should also be interpreted to also include individual values and sub-ranges
within the indicated range. Thus, included in this numerical range are individual values such as 2, 3
and 4 and sub-ranges such as “1 to 3,7 “2 to 4” and “3 to 5,” etc. This same principle applies to ranges
reciting only one numerical value (e.g., “greater than 1) and should apply regardless of the breadth
of the range or the characteristics being described.

[0461] A plurality of items may be presented in a common list for convenience. However,
these lists should be construed as though each member of the list is individually identified as a separate
and unique member. Thus, no mndividual member of such list should be construed as a de facto
equivalent of any other member of the same list solely based on their presentation in a common group
without indications to the contrary. Furthermore, where the terms “and” and “or” are used in
conjunction with a list of items, they are to be interpreted broadly, in that any one or more of the listed
items may be used alone or in combination with other listed items. The term “alternatively” refers to
selection of one of two or more alternatives, and 1s not intended to limit the selection to only those
listed alternatives or to only one of the listed alternatives at a time, unless the context clearly indicates

otherwise.
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[0462] Reference to any prior art in this specification is not, and should not be taken as,
an acknowledgement or any form of suggestion that that prior art forms part of the common general
knowledge in the field of endeavor in any country in the world.

[0463] The invention may also be said broadly to consist in the parts, elements and features
referred to or indicated in the specification of the application, individually or collectively, in any or
all combinations of two or more of said parts, elements or features.

[0464] Where, in the foregoing description reference has been made to integers or
components having known equivalents thereof, those integers are herein incorporated as if
individually set forth.

[0465] It should be noted that various changes and modifications to the presently preferred
embodiments described herein will be apparent to those skilled in the art. Such changes and
modifications may be made without departing from the spirit and scope of the invention and without
diminishing its attendant advantages. For instance, various components may be repositioned as
desired. Tt is therefore intended that such changes and modifications be included within the scope of
the invention. Moreover, not all of the features, aspects and advantages are necessarily required to
practice the present invention. Accordingly, the scope of the present invention is intended to be

dcfined only by the claims that follow.
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WHAT IS CLAIMED IS:

1. A patient interface assembly comprising: a

first interface body;

a second interface body; and

a housing configured to detachably couple with the first interface body or the
second interface body,

wherein the first interface body and the second interface body are interchangeable,
such that the first interface body is coupled to the housing in a first configuration, and the
second interface body is coupled to the housing in a second configuration.

2. The patient interface assembly of Claim 1, wherein the first interface body is a cannula
body.

3. The patient interface assembly of Claim 2, wherein the cannula body comprises one or
more nasal prongs.

4. The patient interface assembly of Claim 3, wherein the one or more prongs are
configured to be inserted into nares of a user and form a seal.

5. The patient interface assembly of any one of the preceding claims, wherein the second
interface body is a mask body.

6. The patient interface assembly of Claim 5, wherein the second interface body is a nasal
mask.

7. The patient interface assembly of Claim 5 or 6, wherein the second interface body 1s an
oro- nasal mask.

8. The patient interface assembly of any one of Claims 5-7, wherein the mask defines a
breathing chamber and having a user-contacting surface configured to contact a face of the user and
surround at least the nares of the user.

9. The patient interface assembly of any one of the preceding claims, wherein the housing
comprises an upper edge and a lower edge.

10. The patient interface assembly of Claim 9, wherein the upper edge and the lower edge of
the housing are symmetrical.

11. The patient interface assembly of Claim 9 or 10, wherein the lower edge of the housing

is curved inwardly to the housing.

12. The patient interface assembly of any one of the preceding claims, wherein each of the

first interface body and the second interface body comprises a manifold, wherein the manifold is
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configured to be at least partially received by the housing when the first interface body or the
second interface body 1s detachably coupled to the housing.

13. The patient interface assembly of Claim 12, wherein the manifold comprises a housing
coupling portion configured to be received within the housing when the first interface body or the
second interface body i1s detachable coupled to the housing.

14. The patient interface assembly of Claim 13, wherein the manifold further comprises a
raised portion adjacent the housing coupling portion, wherein the raised portion is configured to
inhibit rotation of the manifold about the housing when the first interface body or the second
interface body is detachably coupled to the housing.

15. The patient interface assembly of any one of the preceding claims, wherein the housing
and/or the manifold comprises a feedback mechanism to provide a visual or audible feedback when
the first interface body or the second interface body is detachable coupled to the housing.

16. The patient interface assembly of any one of the preceding claims, further comprising
one or more interface tubes.

17. The patient interface assembly of any one of the preceding claims, wherein the housing
comprises one or more tube engaging portions configured to receive interface tubes.

18. The patient interface assembly of any onc of the preceding claims, further comprising
a securement member configured to be attached to the housing,.

19. The patient interface assembly of Claim 1, wherein the first interface body comprises
a mask or nasal prongs of a first size and the second interface body comprises a mask or nasal
prongs of a second size, wherein the first size 1s different from the second size.

20. A patient interface comprising: an

interface body;

a housing;

one or more interface tubes;

a first securement member; and

a second securement member extending vertically for providing vertical stability
to the patient interface.

21. The patient interface of Claim 20, wherein the interface body is configured to be
engaged on the patient’s face and form a seal.

22. The patient interface of Claim 20 or 21, wherein the interface body is a mask body or a

cannula body.
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23. The patient interface of any one of Claims 20-22, wherein the one or more tubes are
configured to be coupled to the housing.

24. The patient interface of any one of Claims 20-23, wherein the one or more tubes are
formed as a single piece with the housing.

25. The patient interface of any one of Claims 20-24, wherein each of the one or more
tubes comprises an overmoulded grip.

26. The patient interface of any one of Claims 20-25, wherein the first securement member
comprises:

a central portion;

a pair of support pads, each of the support pads configured to engage a securing
mechanism at on opposing sides of the central portion; and

a pair of bridging portions, each of the bridging portions connecting the central
portion and a respective one of the support pads.

27. The patient interface of Claim 26, wherein the first securement member further
comprises a patch assembly coupled to each of the support pads for securing the support pads to
the user.

28. The paticent interface of any onc of Claims 20-27, whercin the sccond sccurement
member is coupled to the housing.

29. The patient interface of any one of Claims 20-28, wherein the second securement
member is configured to engage the forehead of a user.

30. The patient interface of any one of Claims 20-29, wherein the second securement
member is constructed from a fabric material

31. The patient interface of any one of Claims 20-30, wherein the second securement
member further comprises a patch assembly for securing the second securement member to the
user.

32. The patient interface of any one of Claims 20-31, wherein the interface body has a

Shore hardness between 20A-100A.

33. The patient interface of any one of Claims 20-32, wherein each of the one or more
interface tubes is tapered toward one end.

34. A patient interface comprising an interface body, wherein the interface body
comprises:

one or more prongs extending from a base region at the interface body;
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one or more openings to allow the flow of respiratory gases into and from the
interface body,

wherein the one or more prongs are configured to flex at the base region while
maintaining seal with the nares of the user.

35. The patient interface of Claim 34, wherein the interface body comprises a right prong
and a left prong.

36. The patient interface of Claim 34 or 35, wherein a thickness of the one or more
prongs varies along the length of the one or more prongs or maintains a constant thickness along
the length of the one or more prongs.

37. The patient interface of any one of Claims 34-36, wherein the base region has a
thickness smaller than the rest of the interface body.

38. The patient interface of any of Claims 34-36, wherein the base region has a surface
recessed relative to the adjacent region of the interface body.

39. The patient interface of any of Claims 34-38, wherein the base region has a recessed
surface around the one or more prongs.

40. The patient interface of any of Claims 34-39, wherein the base region has a
recessed surface extending around two prongs.

41. The patient interface of any of Claims 34-40, wherein the one or more prongs are
configured to flex in forward and rear directions.

42, The patient interface of any of Claims 34-41, wherein the one or more prongs are
configured to flex in right and left directions.

43, The patient interface of any of Claims 34-42, wherein the one or more prongs have a
circular cross-section adjacent at a top end of the prongs.

44. The patient mnterface of any of Claims 34-43, wherein the one or more prongs are

configured to flex while maintaining their diameter and cross-sectional shape along their lengths.
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45. The patient interface of any of Claims 34-44, wherein the one or more prongs are
configured to flex while maintaining their resistance to flow (RTF).
46. A respiratory system comprising: a
gas flow source;
an inspiratory conduit fluidically connected to the gas flow source; and a
patient interface comprising:
an interface body; a
housing;
one or more interface tubes; and a
first securement member.
47. The respiratory system of Claim 46, further comprising an expiratory conduit
configured to receive gases from the patient interface.
48. The respiratory system of Claim 46 or 47, further comprising a bubbler device.
49. The respiratory system of any one of Claims 46-48, further comprising a humidifier.
50. The respiratory system of any one of Claims 46-49, wherein the housing is configured to
receive each of a plurality of interface bodies, such that the interface bodies are interchangeable.
51. The respiratory system of any one of Claims 46-50, wherein the interface body is a mask
body or a cannula body.
52. The respiratory system of any one of Claims 46-51, wherein the one or more interface
tubes are configured to be coupled to the housing.
53. The respiratory system of any one of Claims 46-52, wherein one of the one or more
interface tubes i1s configured to be connected to the inspiratory conduit.
54. The respiratory system of any one of Claims 46-53, wherein the one or more tubes are
formed as a single piece with the housing,.
55. The respiratory system of any one of Claims 46-54, wherein each of the one or more
tubes comprises an overmoulded grip.
56. The respiratory system of any one of Claims 46-55, wherein the first securement
member comprises:

a central portion;
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a pair of support pads, each of the support pads configured to engage the face of a
user on opposing sides of the central portion; and

a pair of bridging portions, each of the bridging portions connecting the central
portion and a respective one of the support pads.

57. The respiratory system of any one of Claims 46-56, wherein the first securement
member further comprises a patch assembly coupled to each of the support pads for securing the
support pads to the user.

58. The respiratory system of any one of Claims 46-57, wherein the patient interface
further comprises a second securement member coupled to the housing.

59. The respiratory system of Claim 58, wherein the second securement member is
configured to engage the forehead of a user.

60. The respiratory system of Claim 58 or 59, wherein the second securement member
1s constructed from a fabric material

61. The respiratory system of any one of Claims 58-60, wherein the second securement
member further comprises a patch assembly for securing the second securement member to the
user.

62. The respiratory system of any one of Claims 46-61, further comprising a headgear or
a bonnet.

63. A securement member for a patient interface of a respiratory system comprising:

a soft, flexible barb for detachably coupling with a housing of the patient interface.

64. The securement member of Claim 63, wherein the barb comprises one or more tabs.

o5. The securement member of Claim 64, wherein the housing comprises an opening,
wherein the one or more tabs are configured to catch on the housing at the opening of the housing.

66. The securement member of any one of Claims 63-65, wherein the barb comprises
a cutout, wherein the cutout is configured to aid in collapsing of the barb.

67. The securement member of any one of Claims 63-66, wherein the barb comprises
an extended top portion that is configured to prevent the barb from being over inserted into the

opening of the housing.
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68. The securement member of any one of Claims 63-67, wherein the barb is
overmoulded onto the securement member.

69. A securement member for a patient interface of a respiratory system comprising:

a support pad that secures to a patch assembly on a patient, wherein the support

pad is hinged relative to the rest of the securement member.

70. The securement member of Claim 69, wherein the support pad is flexible.

71. The securement member of any one of Claims 69-70, further comprising a hinge
between the support pad and a portion of the securement member.

72. The securement member of any one of Claims 69-71, wherein the support pad is

overmoulded onto the securement member.

73. The securement member of Claim 71, wherein the hinge is a 180 degree
hinge.
74. A securement member for a patient interface of a respiratory system
comprising:
a first flexible portion connectable with a patient interface component;
a second flexible portion connectable to a patient's forehead; and
a third rigid portion extending between the first and second portions.
75. The securement member of Claim 74, wherein the first flexible portion is a
barb.
76. The securement member of any one of Claims 74-75, wherein the second

flexible portion is a support pad.

77. The securement member of any one of Claims 74-76, wherein the first and/or
second flexible portions are overmoulded onto the third rigid portion.

78. The securement member of any one of Claims 74-77, wherein the second flexible
portion is hinged relative to the third rigid portion.

79. The securement member of any one of Claims 74-78, wherein the securement
member 1s detachably connectable to housing of the patient interface.

80. The securement member of any one of Claims 74-79, wherein the component is a
housing or interface body.

81. A patient interface assembly comprising:
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an interface body comprising a manifold comprising a front side configured to
contact the patient and a rear side opposite the front side, wherein the manifold comprises
a raised portion of a housing coupling portion positioned between the rear side of the
manifold and the front side of the manifold,

the manifold comprising a width that runs along an inner lumen of the manifold
and a horizontal axis that runs along the width, wherein the raised portion is angled with
respect to the horizontal axis, wherein the angled raised portion of the housing coupling
portion is configured to improve the assembly and alignment of the interface body when it
detachably couples with a housing via the manifold;

a housing comprising a front patient facing side and a rear side opposite the front
side, wherein the housing comprises a width that extends from a first tube engaging portion
on one end of the housing to a second tube engaging portion on an opposite end of the
housing and a horizontal axis that runs along the width, wherein the housing comprises an
interface body receiving portion between the front side of the housing and the rear side of
the housing, wherein the interface body receiving portion is angled with respect to the
horizontal axis, wherein the angled interface body receiving portion is configured to
improve the assembly and alignment when the manifold is detachably coupled and received
by the housing.

82. The patient interface assembly of Claim 81, wherein the raised portion of the

manifold comprises a first width on the front side of manifold that 1s greater than a second width

on the rear side of the manifold.

83. The patient interface assembly of Claim 81, wherein the raised portion of the

manifold comprises a first width on the front side of manifold that is less than a second width on

the rear side of the manifold.

84. The patient interface assembly of any one of Claims 81-83, wherein the angled raised

portion of the housing coupling portion of the manifold extends at an angle of 120 degrees from the

rear side of the manifold.

85. The patient interface assembly of any one of Claims 81-83, wherein the angled raised

portion of the housing coupling portion of the manifold extends at an angle of 60 degrees from the

rear side of the manifold.
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86. The patient interface assembly of any one of Claims 81-83, wherein the angled raised
portion of the housing coupling portion of the manifold extends at an angle of between 30 degrees
and 170 degrees from the rear side of the manifold.

87. The patient interface assembly of any one of Claims 81-86, further comprising an
engagement surface where the raised portion of the housing coupling portion and the interface
body receiving portion contact each other, wherein a portion of the raised portion of the manifold
at the engagement surface is higher relative to the engagement surface of the housing.

88. The patient interface assembly of any one of Claims 81-87, wherein the manifold
comprises a portion on either side of manifold that is configured to extend within the housing,
wherein the portion that extends within the housing has a ridge configured to seal to the housing.

89. The patient interface assembly of Claim 88, wherein the ridge is an annular
ridge.

90. The patient interface assembly of Claims 88 or 89, wherein the ridge 1s
configured to seal with the internal surface of housing.

ol. The patient interface assembly of any one of Claims 81-90, wherein the manifold
has a first distance between the front side of the engagement surface and the annular ridge and a
second distance between the rear side of the engagement surface and the annular ridge, wherein
the second distance is greater than the first distance.

92. The patient interface assembly of any one of Claims 81- 91, wherein the front side
of the manifold has a first wall thickness and the rear side of the manifold has a second wall
thickness, wherein the first wall thickness 1s thicker than the second wall thickness.

93. A patient interface assembly comprising:

a housing that detachably couples with a manifold of an interface body, wherein
the housing comprises a side protrusion and a central protrusion, wherein the side
protrusion comprises features for coupling a first securement member to the housing and
wherein the central protrusion comprises one or more features for coupling a second
securement member to the housing.

94, The patient interface assembly of Claim 93, wherein the housing is a rigid housing.
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95. The patient interface assembly of any one of Claims 93 or 94, wherein the one or
more features for coupling with a second securement member to the housing are one or more
openings.

96. The patient interface assembly of any one of Claims 93-95, wherein the second
securement member is detachably coupled with the housing.

97. The patient interface assembly of any one of Claims 93-96, wherein the one or more
openings comprise a lip configured to catch a complementary fitting portion of the second
securement member.

98. The patient interface assembly of any one of Claims 93-97, wherein the features of
the side protrusion comprise an enlarged head and a stem for a push-fit coupling.

99, The patient interface assembly of any one of Claims 93-98, wherein the first
securement member 1s detachably coupled with the housing.

100. The patient interface assembly of any one of Claims 93-99, further comprising a
tubing, wherein the tubing is integral with the housing.

101.  The patient interface assembly of any one of Claims 93-99, further comprising a
tubing, wherein the tubing is detachably coupled with the housing.

102. A securement member for a patient interface of a respiratory system comprising:

a central portion;

a pair of support pads, each of the support pads configured to engage the face of a
user on opposing sides of the central portion; and

a pair of bridging portions, each of the bridging portions connecting the central
portion and a respective one of the support pads;

wherein the bridging portions comprise cutouts for receiving a housing, wherein
the bridging portions comprise a thickened portion surrounding the cutouts.

103. The securement member of Claim 102, wherein the securement member further
comprises a patch assembly coupled to each of the support pads for securing the support pads to
the user.

104. The securement member of any one of Claims 102 or 103, wherein the securement

member further comprises openings configured to detachably couple the
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securement member to protrusions on a housing, wherein the first securement member is push-fit
over the protrusions on the housing.

105. The securement member of Claim 104, wherein the securement member further
comprises a recess on the rear side of the securement member, wherein the recess is configured to
accommodate for a central protrusion on the housing when the securement member is coupled to the
housing.

106. A patient interface assembly of a respiratory system comprising: an

mterface body; and

a housing, wherein the interface body is detachably coupled to the housing;
and

a feature that limits rotation of the interface body relative to the housing.

107.  The patient interface assembly of Claim 106, wherein the interface body comprises
a manifold and the feature comprises a shoulder portion on the rear of the manifold.

108. The patient interface assembly of Claim 107, wherein the shoulder portion abuts
against the housing to limit rotation.

109.  The patient interface assembly of Claim 106, wherein the feature comprises a keyed
feature on manifold and housing.

110.  The patient interface assembly of any one of Claims 106-109, wherein the interface
body comprises a cannula body.

111.  The patient interface assembly of any one of Claims 106-109, wherein the interface
body comprises a mask body.

112.  The patient interface assembly of any one of Claims 106-111, wherein the housing
comprises one or more tube engaging receiving portions configured to receive interface tubes.

113. A patient interface assembly of a respiratory system comprising: a

housing;

an inspiratory conduit with a first end and a second end, the first end configured to
connect the housing and deliver incoming flow of gases and the second end with locking
fingers; and

an expiratory conduit with first end and second end, the first end configured to
connect a housing and receive flow of expiratory gases and the second end with locking

fingers.
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114. The patient interface assembly of Claim 113, wherein the locking fingers at the
second end of the expiratory conduit are configured to couple to a downstream component.

115. The patient interface assembly of Claim 114, wherein the downstream component
comprises a bubbler.

116. The patient interface assembly of any one of Claims 113-115, wherein the locking
fingers at the second end of the inspiratory conduit are configured to couple to an upstream
component.

117. The patient interface assembly of Claim 116, wherein the upstream component
comprises a flow source.

118.  The patient interface assembly of any one of Claims 113-117, wherein the locking
fingers extend away from a connector, the locking fingers being spaced apart and narrowing along
their length away from the connector.

119. The patient interface assembly of Claim 118, the locking fingers comprising
locking recesses that are formed at least on outer surfaces of each of the locking fingers, the locking
recesses being configured to lock with portions of a gas delivery tube connector, the locking
fingers being configured to interact with recesses of the gas delivery tube connector to align the

conncctor and the gas delivery tube conncctor.

120. A patient interface assembly of a respiratory system comprising: an
mterface body; and
a housing, wherein at least a portion of an external surface of the housing and/or
the interface body comprises a low friction surface.
121.  The patient interface assembly of Claim 120, wherein the interface body comprises
a cannula body.
122.  The patient interface assembly of Claim 120, wherein the interface body comprises

a mask body.

123.  The patient interface assembly of any one of Claims 120-122, wherein the low
friction surface is provided by a parylene coating and/or a blasting process.

124.  The patient interface assembly of any one of Claims 120-123, wherein the interface
body comprises a rear side comprising patient contacting surface and a front side opposite the rear

side, wherein the rear side has a low friction surface.
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125.  The patient interface assembly of any one of Claims 120-124, wherein the interface
body 1s detachable with the housing and the interface body comprises a manifold with a low
friction surface that engages with the housing.

126. A manufacturing process for a patient interface assembly for a respiratory system
comprising:

manufacturing an interface body; and

treating an external surface of the interface body to provide a low friction surface.

127. The manufacturing process of Claim 126, wherein the interface body comprises a
cannula body.

128. The manufacturing process of Claim 126, wherein the interface body comprises a
mask body.

129.  The manufacturing process of any of the Claims 126-128, wherein the interface
body 1s detachable with a housing.

130. The manufacturing process of any of claims 126-129, wherein the low friction
surface 1s provided by a surface coating or a surface blasting process.

131. The manufacturing process of claim 130, wherein the surface coating is a parylene
coating.

132.  The manufacturing process of claim 130, wherein the surface blasting process 1s a
bead blasting process.

133.  The manufacturing process of any of the Claims 126-132, wherein substantially an
entire external surface of the interface body 1s a low friction surface.

134, The manufacturing process of any of the Claims 126-133, wherein a portion of the
interface body is a low friction surface, wherein the interface body comprises a rear patient facing
side of the interface body and a front side opposite the rear side, wherein the low friction portion is
a rear portion of a manifold of the interface body.

135. The manufacturing process of any of the Claims 126-134, wherein a portion of the
interface body is a low friction surface, wherein the interface body comprises a rear patient facing
side of the interface body and a front side opposite the rear side, wherein the low friction portion is
a front portion of a manifold of the interface body.

136. A patient interface assembly comprising: an

interface body comprising:
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a manifold comprising a front side configured to contact the patient and a
rear side opposite the front side, wherein the manifold comprises a raised portion
of a housing coupling portion positioned between the rear side of the manifold and
the front side of the manifold;

wherein the manifold comprising a width that runs along an inner lumen of
the manifold and a horizontal axis that runs along the width, wherein the raised
portion is angled with respect to the horizontal axis, wherein the angled raised
portion of the housing coupling portion is configured to improve the assembly and
alignment of the interface body when it detachably couples with a housing via the
manifold; and

a feature that limits rotation of the interface body relative to the housing;

and the housing comprising:

a front patient facing side;

a rear side opposite the front side;

wherein the housing comprises a width that extends from a first tube
engaging portion on one end of the housing to a second tube engaging portion on
an opposite end of the housing and a horizontal axis that runs along the width,
wherein the housing comprises an interface body receiving portion between the
front side of the housing and the rear side of the housing, wherein the interface
body receiving portion 1s angled with respect to the horizontal axis, wherein the
angled interface body receiving portion is configured to improve the assembly and
alignment when the manifold is detachably coupled and received by the housing;
a first securement member comprising: a

central portion;

a pair of support pads, each of the support pads configured to engage the
facc of a uscr on opposing sides of the central portion; and

a pair of bridging portions, each of the bridging portions connecting the
central portion and a respective one of the support pads;

wherein the bridging portions comprise cutouts for receiving the housing,
wherein the bridging portions comprise a thickened portion surrounding the
cutouts,

a second securement member comprising:
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a first flexible portion connectable with a patient interface component; a
second flexible portion connectable to a patient's forehead; and
a third rigid portion extending between the first and second portions; an
ispiratory conduit with a first end and a second end, the first end
configured to connect to the housing and deliver incoming flow of gases and the second
end with locking fingers; and
an expiratory conduit with first end and second end, the first end configured to
connect to the housing and receive flow of expiratory gases and the second end with
locking fingers.
137.  The patient interface assembly of Claim 136, wherein the interface body comprises
a cannula body.
138.  The patient interface assembly of Claim 136, wherein the interface body comprises
a mask body.
139.  The patient interface assembly of any one of Claims 136-138, wherein the
mspiratory and expiratory conduit are integral with the housing.
140.  The patient interface assembly of any one of Claims 136-139, wherein the first
and sccond sccurecment members arc conncctable with the housing.
141. The patient interface assembly of any one of Claims 136-140, wherein the second
securement member 1s connectable with a patch assembly or headgear of apatient.
142.  The patient interface assembly of any one of Claims 136-141, wherein the second
securement member is detachably coupled to the housing.
143.  The patient interface assembly of any one of Claims 136-142, wherein the
interface body is detachably coupled to the housing.
144. A patient interface assembly comprising;:
an interface body; and
a housing configured to detachably couple with the interface body, the housing
comprises one or more tube engaging portions at lateral entry points on opposite ends of
the housing, wherein the tube engaging portions are configured to receive interface tubes.
145.  The patient interface assembly of Claim 144, wherein the interface body
comprises a cannula body.
146. The patient interface assembly of Claim 144, wherein the interface body
comprises a mask body.

147. A patient interface assembly comprising:
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a first interface body;

a second interface body; and

a housing configured to detachably couple with the first interface body or the
second interface body, the housing comprises one or more tube engaging portions at lateral
entry points of the housing, wherein the tube engaging portions are configured to receive
interface tubes;

wherein the first interface body and the second interface body are interchangeable,
such that the first interface body is coupled to the housing in a first configuration, and the
second interface body is coupled to the housing in a second configuration.

148.  An interface body comprising:

a mask comprising a breathing chamber and having a user-contacting surface
configured to contact a face of the user and surround at least the nares of the user;

a manifold in fluid communication with the breathing chamber, the manifold
comprising a first opening on a first lateral side of the manifold and a second opening on
the second lateral side of the manitold, wherein the first and second openings permit gas
flow into and out of the breathing chamber.

149. The mask body of Claim 148, whercin the first and sccond openings arc

configured to be in communication with interface tubes configured to deliver a flow of gas

entering and exiting the mask and the first and second lateral side of the manifold.

150. An interface body comprising:
a mask, wherein the mask defines a breathing chamber and having a user-contacting
surface configured to contact a face of the user and surround at least the nares of the user,

the mask comprising:

a mask seal, wherein at least part of the mask seal comprises a region of
reduced stiffness, wherein the region of reduced stiffness is positioned between a
first stiffer region and a second stiffer region, wherein the first and second stiffer

regions have a stiffness greater than the stiffness of the region of reduced stiffness;

wherein when the first stiffer region is moved toward the second stiffer
region, the region of reduced stiffness buckles in a single direction as the first stiffer
region continues to move towards the second stiffer region.

151. The mask body of Claim 150, wherein the first stiffer region comprises a

structural support portion extending partially around the circumference of the mask.
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152. The mask body of Claim 150, wherein the second stiffer region is a front portion
of the mask.

153. A patient interface assembly comprising:

an interface body comprising a housing coupling portion, the housing coupling
portion comprise a first patient facing side and an opposite second side, wherein the
housing coupling portion comprises a shape defined between the first side and the second
side of the housing coupling portion; and

a housing comprising an interface body receiving portion, wherein the interface
body receiving portion is a complementary shape to the shape of the housing coupling
portion of the interface body, wherein the housing is configured to detachably coupled with
the interface body.

154.  The patient interface assembly of Claim 153, wherein the shape of the housing
coupling portion comprises a trapezoidal shape.

155.  The patient interface assembly of Claim 154, wherein the housing coupling portion
of the interface body comprises a wider base of the trapezoid proximal to the front portion of the
housing.

156. The patient interface assembly of Claim 154, whercin the housing coupling portion
of the interface body comprises a wider base of the trapezoid proximal to the rear portion of the
housing.

157.  An interface body comprising:

one or more prongs extending from a base region;

one or more openings to allow the flow of respiratory gases into and from the prongs,

wherein the one or more prongs are configured to flex at the base region while
maintaining seal with the nares of the user.

158. The patient interface assembly of Claim 157, wherein the one or more prongs
comprise a thickness that varies along the length of the one or more prongs.

159. The patient interface assembly of Claim 157, wherein the one or more prongs
maintains a constant thickness along the length of the one or more prongs.

160.  An interface body, wherein the interface body comprises:

one or more prongs extending from a base region at the interface body;
one or more openings to allow the flow of respiratory gases into and from the

interface body,
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wherein the one or more prongs are configured to flex at the base region while

maintaining seal with the nares of the user.
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