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A PATIENT INTERFACE AND A RESPIRATORY APPARATUS

FIELD

[0001] The presentdisclosure generally relates to patient interfaces and respiratory
apparatuses for respiratory support by providing a breathable gases flow to patients through a
patientinterface, and more particularly to accessories and/or components with sensors on or near

the patient interface of a respiratory apparatus.

BACKGROUND

[0002] When providing respiratory support to a patient, it can be beneficial to monitor one
or more patient parameters during the course of the therapy. In order to measure these patient
parameters one or more patient sensors is used, such as a pulse oximeter, which can be used to
determine blood oxygen saturation and heart rate. These parameters can be used individually or in
conjunction with further parameters in making an assessment of the patient’s health. Additionally,
these parameters can be used to adjust one or more control parameters of the respiratory support
system being used to provide respiratory support to the patient. This adjustment can be done
manually by a clinician, or automatically by a controller of the respiratory support system, such as
through feedback control. The parameters being adjusted can include any one or more of flow rate,

pressure, temperature, humidity, dew point, oxygen concentration, and/or oxygen saturation.

SUMMARY

[0003] Inan aspect, there is provided a nasal cannula interface accessory for
attachment to a nasal cannula interface, the accessory comprising: a sensor cavity, the sensor
cavity configured to retain a sensor configured to measure at least one patient parameter, and at
least one securement feature, the at least one securement feature configured to connect the
accessory to a nasal cannula interface (optionally to a strap of a nasal cannula interface).

[0004] In some configurations, at least one securement feature is configured to releasably
connect the accessory to a nasal cannula interface.

[0005] In some configurations, the sensor cavity is formed on a first face of the nasal
cannula interface accessory.

[0006] In some configurations, the accessory comprises a wire cavity, the wire cavity

configured to provide a pathway for one or more wires to the sensor cavity.
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[0007] In some configurations, each of the one or more wires comprises, a cable, a cord, a
lead, or any other electrically conductive material.

[0008] Insome configurations, the wire cavity is formed on the same face, and/or a
different face as the sensor cavity of the nasal cannula interface accessory.

[0009] Insome configurations, the wire cavity comprises a plurality of openings on
different faces of the accessory (optionally adjacent faces).

[0010] Insome configurations, the wire cavity is formed adjacent to the sensor cavity.

[0011] Inanother aspect there is provided a nasal cannula interface accessory for
attachment to a nasal cannula interface, the accessory comprising:

[0012] a sensor cavity configured to retain a sensor configured to measure at least one
patient parameter,

[0013] a wire cavity, the wire cavity configured to provide a pathway for one or more wires
to the sensor cavity, and

[0014] a pair of arms, the pair of arms extending from the cannula interface accessory, the
pair of arms extending towards each other and/or towards a center of the accessory, the pair of
arms configured to releasably connect the accessory to a nasal cannula interface (optionally to a
strap of a nasal cannula interface).

[0015] Inanother aspect there is provided a nasal cannula interface accessory for
attachment to a nasal cannula interface, the accessory comprising:

[0016] a sensor cavity configured to retain a sensor configured to measure at least one
patient parameter,

[0017] a wire cavity, the wire cavity configured to provide a pathway for one or more wires
to the sensor cavity, and

[0018] aclip, the clip configured to be connected to the accessory, the clip comprising a
clip arm connected to the accessory via a biasing element, the clip configured to secure the nasal
cannula interface accessory to a nasal cannula interface (optionally to a strap of a nasal cannula
interface).

[0019] Insome configurations, the biasing element comprises a hinge, a spring.

[0020] Insome configurations, the sensor cavity is one or more of: square, rectangular
and/or circular.

[0021] Insome configurations, the sensor cavity has substantially rounded edges and
vertices.

[0022] Insome configurations, the sensor cavity is arranged to orient the sensor to be in

contact with a patient.
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[0023] In some configurations, the sensor cavity is arranged to orient the sensor such that
a transducer of the sensor faces towards the patient.

[0024] In some configurations, the sensor comprises a light transducer (optionally an
infrared transducer, or a red-light transducer) and/or a light source (optionally an infrared source, or
a red-light source).

[0025] Insome configurations, the sensor cavity is arranged to orient the sensor such that
the light transducer and/or light source faces towards the patient.

[0026] In some configurations, the sensor cavity comprises an opening on a face of the
accessory which is configured to face a patientin use.

[0027] Insome configurations, the wire cavity extends from an external face to the sensor
cavity.

[0028] Insome configurations, the wire cavity extends from a face of the accessory to the
sensor cavity.

[0029] Insome configurations, the wire cavity comprises an opening on a face of the
accessory which is configured to face a patient in use.

[0030] Insome configurations, the wire cavity is a slot.

[0031] Insome configurations, the wire cavity is one or more of: square, rectangular
and/or circular.

[0032] Insome configurations, the sensor is a patient sensor, and the patient parameter is
a physiological parameter.

[0033] Insome configurations, the patient parameter is a measure of blood oxygenation of
the patient.

[0034] Insome configurations, the accessory is attachable to the interface at a plurality of
interface attachment locations.

[0035] Insome configurations, the accessory is configured to be adjustable between the
plurality of interface attachment locations.

[0036] Insome configurations, the accessory is configured to be adjustable between the
plurality of interface attachment locations without being removed from the interface (optionally a
strap of the interface).

[0037]1 Insome configurations, the accessory is configured to be adjusted slidably
between the plurality of interface attachment locations.

[0038] Insome configurations, the accessory is attachable to the interface at a plurality of

patient face locations.
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[0039] Insome configurations, the accessory is configured to be adjustable between the
plurality of patient face locations without being removed from the interface.

[0040] In some configurations, the accessory is configured such that it may be adjusted
slidably between the plurality of patient face locations.

[0041] In some configurations, the plurality of patient face locations includes proximal to
the patient's cheek.

[0042] In some configurations, the plurality of patient face locations includes between the
patient's eye and lip.

[0043] Insome configurations, the accessory is configured to be adjustable between a
plurality of attachment locations on the interface defined by at least a connection point between a
strap and a main body of the nasal cannula.

[0044] Insome configurations, the plurality of patient face locations corresponds with a
plurality of attachment locations.

[0045] In some configurations, the accessory may be located proximal to the patient's
cheek.

[0046] Insome configurations, the accessory may be located between the patient's eye
and lip.

[0047] Insome configurations, the accessory is configured to be moveable along the
length of the strap to allow a clinician to position the sensor.

[0048] Insome configurations, a or the at least one securement feature is configured to
retain the accessory to a strap of a nasal cannula interface.

[0049] Insome configurations, the securement feature is configured to substantially
prevent movement of the accessory accessary along the strap.

[0050] Insome configurations, securement feature is configured to allow relative
movement of the strap and accessory when a threshold force is applied.

[0051] Insome configurations, the threshold force is based on the type of securement
feature and the material of the strap.

[0052] Insome configurations, the at least one securement feature is configured to
extend from a side of the accessory opposite the sensor cavity.

[0053] Insome configurations, the at least one securement feature comprises at least one
arm, the arm configured to extend around at least part of a strap of a nasal cannula interface.

[0054] Insome configurations, the at least one securement feature comprises a pair of
arms, the arms arranged along an axis of the accessory, the axis configured to be parallel to an axis

of the strap when the accessory is connected to the strap.
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[0055] In some configurations the arm comprises a first portion extending from the
accessory (optionally in a perpendicular direction from an outward face of the accessory), and a
second portion, wherein the second portion of the arm is configured to be oriented substantially
perpendicular to the associated first portion and/or parallel to the accessory.

[0056] In some configurations, the at least one securement feature comprises a pair of
arms, the pair of arms extending from the accessory and towards each other.

[0057] Insome configurations, each arm comprises a first portion and a second portion,
the first portion extending from the accessory (optionally in a perpendicular direction froman
outward face of the accessory), and the second portions of each arm configured to be oriented
toward each other (optionally the second portion of each armis oriented substantially
perpendicular to the associated first portion and/or parallel to the accessory).

[0058] In some configurations, each arm comprises a first portion and a second portion,
the first portion extending from the accessory (optionally in a perpendicular direction from an
outward face of the accessory), and the second portions of each arm are configured to be oriented
toward a center of the accessory (optionally the second portion of each is oriented substantially
perpendicular to the associated first portion).

[0059] In some configurations, each arm comprises a first portion and a second portion,
the first portion extending vertically upwards from the accessory and the second portion extending
inwards towards a center of the accessory and/or towards the second portion of the other arm,
such that the first portion and the second portion of each arm forms an angle, wherein the angle is
less than 90 degrees, or about 90 degrees, or less than about 120 degrees.

[0060] In some configurations, the strap of the nasal cannula interface is configured to be
connected to the accessory.

[0061] In some configurations, the securement feature is configured to receive the strap
of the nasal cannula interface.

[0062] Insome configurations, a gap is defined between the pair of arms.

[0063] Insome configurations, a or the strap of the nasal cannula interface is configured
to be insertable to the gap (optionally defined by the or a pair of arms) to be connected to the
accessory.

[0064] Insome configurations, the gap is defined between the pair of arms.

[0065] In some configurations, the width of the strap of the nasal cannula interface is
larger than the gap.

[0066] Insome configurations, the strap of the nasal cannula can only be inserted into the

gap when aligned with an edge of the strap or when the strap is folded along the width of the strap.
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[0067] In some configurations, the strap of the nasal cannula can only be removed from
the accessory through the gap when aligned with an edge of the strap or when the strap is folded
along the width of the strap.

[0068] Insome configurations, the or a at least one securement feature comprises a clip.

[0069] Insome configurations the clip comprises a clip arm.

[0070] Insome configurations, the clip armis connected to the accessory via a biasing
element (optionally a hinged portion).

[0071] Insome configurations, the clip extends from the accessory (and optionally a side
of the accessory).

[0072] Insome configurations, when the clip is in a closed position the clip is configured to
retain the strap of the nasal cannula to the accessory.

[0073] Insome configurations, when the clip is in a closed position the clip is configured to
retain the strap between the clip and the nasal cannula to the accessory.

[0074] Insome configurations, the clip arm comprises a contacting surface, the
contacting surface configured to engage with a strap of a nasal cannula when the clip is in a or the
closed position.

[0075] Insome configurations, the contacting surface is located in a recess of the clip
arm.

[0076] Insome configurations, the recess is shaped to receive a strap of the nasal
cannula.

[0077] Insome configurations, the contacting surface comprises at least one protrusion,
the at least one protrusion configured to aid in retaining the strap when the clip is closed.

[0078] Insome configurations, the at least one protrusion comprises at least one rib, the
at least one rib located perpendicular to a width of the strap when the strap is engaged with the
contacting surface, and/or perpendicular to a longitudinal axis of the contacting surface.

[0079] Insome configurations, the at least one rib comprises a pair of ribs spaced along a
length of the strap when the strap is engaged with the contacting surface, and/or a longitudinal axis
of the contacting surface.

[0080] Insome configurations, the at least one rib comprises a pair of ribs located at
opposing ends of the contacting surface.

[0081] Insome configurations, the at least one protrusion comprises one or more bumps.

[0082] Insome configurations, the one or more bumps comprises a bump located in each

corner of the contacting surface.
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[0083] In some configurations, the one or more bumps are patterned across at least a
portion, or the entire, contacting surface.

[0084] In some configurations, the one or more bumps are patterned in offset rows or
aligned rows.

[0085] In some configurations, the contacting surface has a non-smooth and/or a
substantially rough surface.

[0086] Insome configurations, when the clip is closed and retaining the strap of the nasal
cannula, the accessory is prevented from sliding relative to the strap.

[0087] Insome configurations, the clip arm comprises an aperture extending through the
clip arm (optionally through the contacting surface).

[0088] Insome configurations, the aperture is configured to receive a portion of another
of the at least one securement system (optionally the another of the at least one securement
system s at least one arm).

[0089] Insome configurations, the accessory comprises a pair of arms located on each
side of the clip.

[0090] Insome configurations, the clip arm comprises at least one retention feature, the
retention feature configured to engage with a corresponding feature of the accessory to retain the
clipina closed position.

[0091] Insome configurations, a or the strap of the nasal cannula interface is configured
to be connected to the accessory.

[0092] Insome configurations, the securement feature is configured to receive a or the
strap of the nasal cannula interface.

[0093] Insome configurations, the securement feature configured to connect to a cannula
connector of the nasal cannula interface, optionally, the main body connection feature being
located at a first end of the accessory.

[0094] Insome configurations, the cannula connector is configured to connect a main
body of the nasal cannula interface to the strap of the nasal cannula interface.

[0095] Insome configurations, a strap passage, the strap passage extending from a
second end of the nasal cannula interface accessory along, at least a portion of, a longitudinal axis
of the nasal cannula interface accessory.

[0096] Insome configurations, the accessory is configured to act as a side arm (and
optionally a cheek support for the interface).

[0097] Insome configurations, a or the face of the accessory which is configured to face a

patientin use is substantially circular.
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[0098] In some configurations, a or the face of the accessory which is configured to face a
patient in use comprises at least one surface material.

[0099] In some configurations, the at least one surface material covers a or the face of the
accessory which is configured to face a patient.

[0100] In some configurations, the at least one surface material does not cover the
sensor.

[0101] Insome configurations, the at least one surface material is provided with an
aperture such that the at least one surface material does not extend over the sensor cavity of the
accessory.

[0102] In some configurations, the at least one surface material is the same material as the
accessory.

[0103] In some configurations, the at least one surface material is different from another
material of the accessory.

[0104] Insome configurations, the at least one surface material and the accessory are
separable.

[0105] Insome configurations, the at least one surface material and the accessory are
integral.

[0106] Insome configurations, the at least one surface material is a film or membrane.

[0107] Insome configurations, the at least one surface material is configured to increase
friction between the accessory and a patient's face.

[0108] Insome configurations, the surface material is configured to provide a frictional
force to resist movement between the accessory and the strap.

[0109] Insome configurations, the at least one surface material has adhesive properties.

[0110] Insome configurations, the at least one surface material has slip-resistant material
properties.

[0111] Insome configurations, the at accessory has one or more gripping features.

[0112] Insome configurations, a sensor is preinstalled in the sensor cavity of the
accessory.

[0113] Inanother aspect there is provided a kit, the kit comprising a nasal cannula
interface and an accessory as described herein.

[0114] Inanother aspect there is provided a nasal cannula interface component, the
nasal cannula interface component comprising: a sensor cavity configured to retain a sensor
configured to measure at least one patient parameter, a wire cavity, the wire cavity configured to

provide a pathway for one or more wires to the sensor cavity, a main body connection feature, the
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main body connection feature configured to connect to a main body of the nasal cannula interface,
the main body connection feature being located at a first end of the nasal cannula interface
component, and a strap of the nasal cannula interface.

[0115] Insome configurations, the componentis a side arm (optionally a cheek support).

[0116] Insome configurations, a strap of the nasal cannula is configured to be connected
to the main body connection feature.

[0117] Insome configurations, the strap and/or the main body connection feature are at
least partially formed integrally (optionally overmolded) with the component.

[0118] Insome configurations, a sensor is preinstalled in the sensor cavity of the
accessory.

[0119] Inanother aspect there is provided a nasal cannula interface comprising a
component as described herein.

[0120] Inanother aspect there is provided a component for a patient respiratory
interface, the component comprising: a component body having a sensor cavity configured to
retain a sensor configured to measure at least one patient parameter, a first connector, the first
connector configured to connect to a body of the patient respiratory interface, and a second
connector, the second connector configured to connect to a headgear of the patient respiratory
interface.

[0121] Insome configurations, the first connector is located at a first end of the
component, and the second connector is located at a second end of the component.

[0122] Insome configurations, the first connector is configured to releasably connect the
component to the body of the patient respiratory interface.

[0123] Insome configurations, the second connector is configured to releasably connect
the component to the headgear component of the patient respiratory interface.

[0124] Insome configurations, the second connector is configured to be integrally formed
with the headgear component.

[0125] Insome configurations, the headgear component is a strap of the patient
respiratory interface.

[0126] Insome configurations, the headgear component comprises at least one aperture
for attachment of a strap.

[0127] Insome configurations, the componentis configured to be located between the

body of the patient interface and the headgear component.
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[0128] Insome configurations, the component is configured to be located between the
body of the patient interface and the headgear component when connected to the body of the
patient interface and the headgear component.

[0129] In some configurations, the sensor cavity is defined by one or more walls of the
component body.

[0130] In some configurations, the sensor cavity is located between the body of the
patient respiratory interface and the headgear of the patient respiratory interface.

[0131] Insome configurations, the component body and its sensor cavity are located
between the first connector and second connector of the component.

[0132] Insome configurations, the first connector, component body, and second
connector are integrally formed with each other.

[0133] Insome configurations, the component further comprises a wire cavity, the wire
cavity configured to provide a pathway for one or more wires to the sensor cavity.

[0134] In some configurations, each of the one or more wires comprises, a cable, a cord, a
lead, or any other electrically conductive material.

[0135] In some configurations, the sensor cavity is formed in a first face of the component
body.

[0136] Insome configurations, the wire cavity is formed in the same face, and/or a
different face of the component body as is the sensor cavity.

[0137] Insome configurations, the wire cavity comprises a plurality of openings on
different faces of the component body (optionally adjacent faces).

[0138] Insome configurations, the wire cavity is formed in the component body adjacent
to the sensor cavity.

[0139] Insome configurations, the sensor cavity is one or more of: square, rectangular,
and/or circularly shaped.

[0140] Insome configurations, the sensor cavity has substantially rounded edges and
vertices.

[0141] Insome configurations, the sensor comprises a light transducer (optionally an
infrared transducer, or a red-light transducer) and/or a light source (optionally an infrared source, or
a red light source).

[0142] Insome configurations, the sensor cavity is arranged to orient the sensor such that

the light transducer and/or light source faces towards the patient.
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[0143] Insome configurations, the sensor cavity is configured such that, when a sensor is
provided within the sensor cavity, a transducer of the sensor is exposed to an outside of the
component.

[0144] Insome configurations, the sensor cavity comprises an opening on a face of the
component body which is configured to face a patient in use.

[0145] In some configurations, the sensor cavity is configured to present the transducer
of the sensor at the first face of the component body.

[0146] In some configurations, the sensor cavity is arranged to orient the sensor to be in
contact with a patient.

[0147] Insome configurations, the wire cavity extends from a face of the component body
to the sensor cavity.

[0148] In some configurations, the wire cavity extends from an external face of the
component body to the sensor cavity.

[0149] Insome configurations, the wire cavity comprises an opening between a face of the
component body and the sensor cavity.

[0150] Insome configurations, the wire cavity is a slot that is recessed from a face of the
component body.

[0151] Insome configurations, the wire cavity is one or more of: substantially square,
rectangular and/or circular in cross-section in at least one location along a length of the wire cavity.

[0152] Insome configurations, the wire cavity is configured to face a patient in use.

[0153] Insome configurations, the sensor is a patient sensor, and the patient parameter is
a physiological parameter.

[0154] Insome configurations, the patient parameter is a measure of blood oxygenation of
the patient.

[0155] Insome configurations, a patient contacting face of the component body which is
configured to face a patient in use is substantially circular.

[0156] Insome configurations, a or the face of the component body which is configured to
face a patient in use comprises at least one surface material.

[0157] Insome configurations, the at least one surface material covers a or the face of the
component body which is configured to face a patient.

[0158] Insome configurations, the at least one surface material does not cover the

Sensor.

11
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[0159] Insome configurations, at least one surface material is provided with an aperture
such that the at least one surface material does not extend over the sensor cavity of the
component.

[0160] Insome configurations, the at least one surface material is the same material as the
component.

[0161] In some configurations, the at least one surface material is different from another
material of the component.

[0162] In some configurations, the at least one surface material and the component are
separable.

[0163] Insome configurations, the at least one surface material and the component are
integral.

[0164] Insome configurations, the at least one surface material is a film or membrane.

[0165] Insome configurations, the at least one surface material is configured to increase
friction between the component and a patient's face.

[0166] Insome configurations, the at least one surface material has adhesive properties.

[0167] Insome configurations, the at least one surface material has slip-resistant material
properties.

[0168] Insome configurations, the component has one or more gripping features.

[0169] Insome configurations, a sensor is preinstalled in the sensor cavity of the
component.

[0170] Insome configurations, when the first connector is connected to a body of the
patient interface and the second connector is connected to part of the headgear or system for
securing the patient interface to a patient, the sensor cavity is held against a patient's skin surface.

[0171] Insome configurations, the patient respiratory interface is one of: a nasal cannula
interface, a nasal pillow interface, a nasal mask interface, a full-face mask interface, and an oral
interface.

[0172] Inanother aspect there is provided a patient interface, the patient interface
comprising: a headgear or system for securing the patient interface in place about a patient's head,
and a component.

[0173]1 Insome configurations, the component comprises a component body having a
sensor cavity configured to retain a sensor configured to measure at least one patient parameter, a
first connector, the first connector configured to connect to a body of the patient respiratory
interface, and a second connector, the second connector configured to connect to a headgear of

the patient respiratory interface.

12
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[0174] The component may comprise any of the features and/or functions described
herein, for example as described in any one or more of paragraphs [0121] to [0171].

[0175] In some configurations, the headgear in the form of at least one strap.

[0176] Insome configurations, the strap in-use, is splittable or bifurcatable to provide an
upper strap part and a lower strap part of said headgear.

[0177]1 Insome configurations, the patient interface is a nasal cannula.

[0178] Insome configurations, the patient interface is a nasal cannula and comprises one
or a pair of nasal prongs.

[0179] Insome configurations, the nasal cannula comprises a body, and wherein the nasal
prong or prongs are integrally moulded with or removably attached to the body.

[0180] Insome configurations, the body comprises a pair of side arms extending from
either side of body.

[0181] Insome configurations, the patient interface comprises a sensor located in the
sensor cavity of the patient respiratory interface component.

[0182] A patientrespiratory interface comprising:

a first side arm, the first side arm comprising a sensor recess,

a gases inlet conduit configured to convey a flow of breathable gases to a patient through a
main body of the patient respiratory interface, and

a component having a conduit retaining portion configured to retain the gases inlet conduit
and a sensor mount configured to retain a patient sensor,

wherein at least a portion of the sensor mount is insertable into the sensor recess of the first
side arm such that when the patient respiratory interface is in use the patient sensor contacts the
patient's face.

[0183] A first end of the gases inlet conduit connects to the main body of the patient
respiratory interface.

[0184] The patient respiratory interface further comprises a second side arm, the second
side arm comprising a sensor recess configured to retain a patient sensor.

[0185] At leasta portion of the sensor mount of the component is insertable into the
sensor recess of the second side arm.

[0186] The first end of the gases inlet conduit is connectable to the main body in a plurality
of different directions.

[0187] The first end of the gases inlet conduit is connectable to the main body at each of
two laterally opposed sides of the main body, being a first side adjacent the first side armand a

second side adjacent the second side arm.

13
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[0188] When the gases inlet conduit is connected to the main body at its first side, the
sensor mount is insertable into the sensor recess of the first side arm.

[0189] When the gases inlet conduit is connected to the main body at its second side, the
sensor mount is insertable into the sensor recess of the second side arm such that when the
patient respiratory interface is in use the patient sensor contacts the patient's face.

[0190] When the gases inlet conduit is connected to the main body at its first side and the
sensor mount is inserted into the sensor recess of the first side arm, a curvature of the gases inlet
conduit between its first end and the conduit retaining portion of the component is less than about
90 degrees.

[0191] When the gases inlet conduit is connected to the main body at its second side and
the sensor mount is inserted into the sensor recess of the second side arm, a curvature of the
gases inlet conduit between its first end and the conduit retaining portion of the component is less
than about 90 degrees.

[0192] The sensor recess of the first side arm and sensor mount of the component are
configured, when the sensor mount is inserted into the sensor recess of the first side arm, to
become engaged with each other such as to resist withdrawal of the sensor mount from the sensor
recess.

[0193] The sensor recess of the second side arm and sensor mount of the component are
configured, when the sensor mount is inserted into the sensor recess of the second side arm, to
become engaged with each other such as to resist withdrawal of the sensor mount from the sensor
recess.

[0194] The gases inlet conduit comprises one or more electrically conductive elements
extending along at least a portion of its length.

[0195] The gases inlet conduit has a second end opposite the first end, and the second
end is for connection to an inspiratory conduit to receive a respiratory gases flow therefrom and
the second end of the gases inlet conduit comprises one or more electrical connectors to interface
with a corresponding one or more electrical connectors of the inspiratory conduit when connected
thereto.

[0196] The one or more electrically conductive elements extend from the second end of
the gases inlet conduit to a location on along the gases inlet conduit at which the conduit retaining
portion of the component is to retain the gases inlet conduit.

[0197] The one or more electrically conductive elements include one or more sensor
wires, when the conduit retaining portion of the component retains the gases inlet conduit the one

Or more sensor wires are in electrical communication with the patient sensor.
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[0198] The gases inlet conduit comprises a first portion and a second portion, and the
conduit retaining portion of the component interfaces between the first portion and second portion
of the gases inlet conduit.

[0199] The gases inlet conduit comprises a single unitary conduit between its first end and
second end.

[0200] The conduit retaining portion of the component is permanently attached to the
gases inlet conduit.

[0201] The conduit retaining portion of the component is removably attachable to the
gases inlet conduit.

[0202] The gases inlet conduit is slidable along its length relative to the component when
retained by the conduit retaining portion.

[0203] The gases inlet conduit is not slidable along its length relative to the component
when retained by the conduit retaining portion.

[0204] The conduit retaining portion retains the gases inlet conduit about a periphery of
the gases inlet conduit.

[0205] The conduit retaining portion retains the gases inlet conduit about more than half
of a perimeter of the gases inlet conduit.

[0206] The conduit retaining portion encircles the gases inlet conduit.

[0207] The clip attaches about more than half of a perimeter of the gases inlet conduit.

[0208] The clip encircles the gases inlet conduit.

[0209] The or each sensor recess comprises an opening through the side arm between a
non-patient-facing side and a patient-facing side of the side arm.

[0210] Only a portion of the patient sensor is within the sensor recess when the sensor
mount is inserted and retained within the sensor recess.

[0211] The or each sensor recess is square, rectangular, or circular in cross-section.

[0212] A cross-section of the sensor mount or at least a portion thereof substantially
corresponds to the cross-sectional shape of the sensor recess.

[0213] The patient sensor comprises a light transducer (optionally an infrared transducer,
or a red light transducer) and/or a light source (optionally an infrared source, or a red light source).

[0214] The or each side armis/are configured such that the or each sensor recess is
located, when the patient respiratory interface is in use, at a cheek of the patient.

[0215] The or each side arm is/are configured such that the or each sensor recess is
located, when the patient respiratory interface is in use, between an eye of the patient and the

patient's lip.
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[0216] The portion of the sensor mount which is insertable into the or each sensor recess
includes, when the patient sensor is retained within the sensor mount, a transducer of the patient
sensor.

[0217] When retained within the or each sensor recess, the transducer of the patient
sensor is configured to contact face of a patient when the respiratory patient interface is worn.

[0218] A nasal cannula interface and an accessory for the same, the accessory
comprising:

a sensor cavity, the sensor cavity configured to retain a sensor configured to measure at
least one patient parameter, and

at least one securement feature, the at least one securement feature configured to connect
the accessory to a nasal cannula interface (optionally to a strap of a nasal cannula interface), and

the nasal cannula comprising a first prong and a second prong, the prongs configured to
cause an asymmetrical flow of gases at a patient's nares.

[0219] The first prong has a first shape and the second prong has a second shape.

[0220] The first prong has a smaller inner cross-sectional area in a direction transverse to
gases flow through the first prong than a corresponding inner cross-sectional area of the second
prong in a direction transverse to gases flow through the second prong.

[0221] The first and second prongs are configured such that at least about 60% of a total
volumetric flow rate of gases flow dispensed by the nasal cannula is delivered out of the second
prong.

[0222] A nasal cannula interface and component for the same, the nasal cannula
interface component comprising:

a sensor cavity configured to retain a sensor configured to measure at least one patient
parameter,

a wire cavity, the wire cavity configured to provide a pathway for one or more wires to the
sensor cavity, and

amain body connection feature, the main body connection feature configured to connect to
amain body of the nasal cannula interface, the main body connection feature being located at a
first end of the nasal cannula interface component, and

the nasal cannula interface comprising:

a first prong and a second prong, the prongs configured to cause an asymmetrical flow of
gases at a patients nares, and

a strap.

[0223] The first prong has a first shape and the second prong has a second shape.
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[0224] The first prong has a smaller inner cross-sectional area in a direction transverse to
gases flow through the first prong than a corresponding inner cross-sectional area of the second
prong in a direction transverse to gases flow through the second prong.

[0225] The first and second prongs are configured such that at least about 60% of a total
volumetric flow rate of gases flow dispensed by the nasal cannula is delivered out of the second
prong.

[0226] A patient respiratory interface comprising:

a first prong and a second prong, the prongs configured to cause an asymmetrical flow of
gases at a patients nares,

a first side arm, the first side arm comprising a sensor recess,

a gases inlet conduit configured to convey a flow of breathable gases to a patient through a
main body and the first and second prongs of the patient respiratory interface,

a clip attachable to the gases inlet conduit, the clip configured to retain a patient sensor
within a sensor mount of the clip,

wherein at least a portion of the sensor mount is insertable into the sensor recess of the first
side arm such that when the patient respiratory interface is in use the patient sensor contacts the
patient's face.

[0227] The first prong has a first shape and the second prong has a second shape.

[0228] The first prong has a smaller inner cross-sectional area in a direction transverse to
gases flow through the first prong than a corresponding inner cross-sectional area of the second
prong in a direction transverse to gases flow through the second prong.

[0229] The first and second prongs are configured such that at least about 60% of a total
volumetric flow rate of gases flow dispensed by the nasal cannula is delivered out of the second
prong.

[0230] A nasal cannulainterface and an accessory for the same, the accessory
comprising:

a sensor cavity, the sensor cavity configured to retain a sensor configured to measure at
least one patient parameter, and

at least one securement feature, the at least one securement feature configured to connect
the accessory to a nasal cannula interface (optionally to a strap of a nasal cannula interface), and

the nasal cannula comprising a first prong and a second prong, and a cross-sectional area of

the first prong is smaller than a cross-sectional area of the second prong.
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[0231] The cross-sectional area of the first prong which is smaller than the cross-
sectional area of the second prong are taken at corresponding locations on the first and second
prongs.

[0232] The cross-sectional area of the first prong and second prongs is taken at
respective proximal openings of the prongs.

[0233] The difference in cross-sectional area of the first prong and the second prong is
such as to cause an asymmetrical flow of gases at a patient's nares.

[0234] A patient respiratory interface and an accessory for the same, the accessory
configured to retain a patient sensor to measure a patient parameter, wherein the accessory is
configured to interact with the patient respiratory interface and measure a physiological parameter
of the patient when the patient respiratory is worn by a patient.

[0235] The interaction of the accessory with the patient respiratory interface comprises
an attachment of the accessory to the patient respiratory interface.

[0236] The interaction of the accessory with the patient respiratory interface comprises
an attachment of the accessory to a strap of the patient respiratory interface.

[0237] The accessory is substitutable for a first component of the patient respiratory
interface, and the interaction of the accessory with the patient respiratory interface comprises the
substitution of the accessory for the first component of the nasal canula interface.

[0238] The interaction of the accessory with the patient respiratory interface further
comprises the interconnection of the accessory with a second component of the patient
respiratory interface.

[0239] The interaction of the accessory with the patient respiratory interface further
comprises the interconnection of the accessory with both the second and a third component of
the patient respiratory interface.

[0240] The first component of the patient respiratory interface is a side arm of the patient
respiratory interface.

[0241] The first component of the patient respiratory interface is a connector, for
connecting together two other components of the patient respiratory interface.

[0242] The first component of the patient respiratory interface is a connector to connect
together a main body of the patient respiratory interface and a headgear of the patient respiratory
interface.

[0243] The interaction of the accessory with the patient respiratory interface is such that a

patient sensor retained by the accessory, when associated with the patient respiratory interface
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and the patient respiratory interface is worn by a patient, is located against the patient’s face
between a mouth region and an eye region of the patient's face.

[0244] The patient respiratory interface is a nasal cannula interface.

[0245] A patient respiratory interface for delivering a respiratory therapy to a patient, the
patient respiratory interface comprising:

a gases inlet conduit configured to convey a flow of breathable gases to a patient through a
main body of the patient respiratory interface,

a patient sensor having a sensor mount,

aretaining structure connectable at each of a first and second laterally opposed sides of the
main body to pass around a patient's head and retain the main body thereon, the retaining
structure comprising:

a first component located along the retaining structure laterally of where the retaining
structure is connectable with the first side of the main body and configured to receive the sensor
mount such that when the patient respiratory interface is in use the patient sensor contacts the
patient's face.

[0246] The patient respiratory interface further comprises a second component located
along the retaining structure laterally of where the retaining structure is connectable to the second
side of the main body and configured to receive the sensor mount such that when the patient
respiratory interface is in use the patient sensor contacts the patient's face.

[0247] When the sensor mount is received by the first component and the patient
respiratory interface is in use the patient sensor contacts a first side of the patient's face.

[0248] When the sensor mount is received by the second component and the patient
respiratory interface is in use the patient sensor contacts a second side of the patient's face, being
a side opposite the first side.

[0249] The first component has a sensor cavity within which the sensor mount is able to
be inserted and retained.

[0250] The first component has a sensor recess which extends through the first
component from a non-patient-facing side to a patient-facing side of the first component, and the
sensor mount is able to be inserted and retained within the sensor recess.

[0251] The first componentis a first side arm.

[0252] The first component is or includes a strap connector for a strap of the retaining
structure.

[0253] The first componentis or includes a connector between a strap of the retaining

structure and a side arm of the patient respiratory interface.
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[0254] The patient sensor is partially overmolded by the first component.

[0255] The second component has a sensor recess which extends through the second
component from a non-patient-facing side to a patient-facing side of the second component, and
the sensor mount is able to be inserted and retained within the sensor recess.

[0256] The second componentis a second side arm.

[0257] The second component is orincludes a strap connector for a strap of the retaining
structure.

[0258] The second componentis or includes a connector between a strap of the retaining
structure and a side arm of the patient respiratory interface.

[0259] The patient sensor is a first patient sensor and the patient respiratory device
further comprises a second patient sensor, and the second patient sensor is partially overmolded
by the first component.

[0260] Wheninserted and retained within the sensor cavity of the first component and the
patient respiratory interface is in use, the patient sensor contacts a first side of the patient’s face
and when inserted and retained within the sensor cavity of the second component the patient
sensor contacts a second side of the patient's face.

[0261] Wheninserted and retained within the sensor recess of the first component and
the patient respiratory interface is in use, the patient sensor contacts a first side of the patient's
face and when inserted and retained within the sensor recess of the second component the patient
sensor contacts a second side of the patient's face.

[0262] Anaccessory for a patient respiratory interface, the accessory comprising a
sensor cavity and being configured to retain a sensor therein to measure a patient parameter,
wherein the accessory is interconnectable with one or more components of the patient respiratory
interface and is configured, when interconnected with the patient respiratory system and the
patient respiratory interface worn by a patient, to present the patient sensor at a face surface of
the patient.

[0263] The accessory is configured to interconnect with one component of the patient
respiratory interface.

[0264] The accessory is configured to interconnect with a side arm of the patient
respiratory interface, and more particularly with a sensor recess of a side arm of the patient
respiratory interface.

[0265] The accessory is substitutable for a first component of the patient respiratory

interface.
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[0266] The first component of the patient respiratory interface is a side arm of the patient
respiratory interface.

[0267] The first component of the patient respiratory interface is a connector, for
connecting together two other components of the patient respiratory interface.

[0268] The accessory is configured to interconnect between a second and third
components of the patient respiratory interface.

[0269] The second componentis a main body of the patient respiratory interface, and the
third component is a headgear connector of the patient respiratory interface.

[0270] The second component is a side arm of the patient respiratory interface, and the
third component is a headgear strap of the patient respiratory interface.

[0271] The patient respiratory interface is a nasal cannula interface.

BRIEF DESCRIPTION OF THE DRAWINGS

[0272] These and other features, aspects, and advantages of the present disclosure are
described with reference to the drawings of certain embodiments, which are intended to
schematically illustrate certain embodiments and not to limit the disclosure.

[0273] Figure 1 shows schematically a respiratory apparatus configured to provide a
respiratory therapy to a patient.

[0274] Figure 2 shows a schematic diagram of a closed loop control system for use with
the respiratory apparatus of Figure 1.

[0275] Figure 3 shows a nasal cannula interface in use with a patient in accordance with an
aspect of this disclosure.

[0276] Figure 4 shows a partial front view of the nasal cannula interface in accordance with
an aspect of this disclosure.

[0277] Figure 5 shows an exploded view of the nasal cannula interface of Figure 4.

[0278] Figure 6A shows a front view of a body of the nasal cannula interface in accordance
with an aspect of this disclosure.

[0279] Figure 6B shows a patient respiratory interface having a nasal interface or more
particularly nasal cannula interface with asymmetric delivery elements.

[0280] Figures 7A and 7B respectively show perspective and perspective exploded views
of another nasal cannula interface in accordance with this disclosure, whilst Figure 7C shows a

perspective view of headgear of the nasal cannula interface.
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[0281] Figures 7D to 7F show enlarged perspective views of a headgear connector
connecting to a nasal cannula interface in accordance with this disclosure.

[0282] Figures 7G and 7H respectively show cross-sectional views corresponding to
Figures 7D and 7E.

[0283] Figures 8A and 8B show enlarged perspective views of the connection between the
nasal cannula interface and the headgear, showing forms of a side arm of the nasal cannula
interface.

[0284] Figures 9A to 9C show enlarged perspective views of a retention clip of the nasal
cannula interface in accordance with this disclosure.

[0285] Figures 10A to 11B show views of an accessory without a sensor for use with a
nasal cannula interface.

[0286] Figures 12A to 13D show views of an accessory with a sensor for use with a nasal
cannula interface.

[0287] Figures 14A and 14B show views of an accessory without a sensor for use with a
nasal cannula interface.

[0288] Figures 15A and 15B show views of an accessory without a sensor for use with a
nasal cannula interface.

[0289] Figures 15C and 15D show views of an accessory with a sensor for use with a nasal
cannula interface.

[0290] Figures 15E and 15F show views of an accessory connected to a nasal cannula
interface.

[0291] Figures 16A and 16E show views of an accessory without a sensor for use with a
nasal cannula interface.

[0292] Figures 17A and 17B show views of an accessory without a sensor for use with a
nasal cannula interface.

[0293] Figure 17C shows a cross section of the accessory of Figures 17A and 17B.

[0294] Figures 18A to 18C show views of an accessory with a sensor for use with a nasal
cannula interface.

[0295] Figure 19Ais a view of a patient respiratory interface that includes a component
that retains a sensor.

[0296] Figure 19Bis a different perspective view of the portion A of Figure 19A.

[0297] Figure 19C is a perspective view taken from the opposite side of the component as

illustrated in Figure 19B.
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[0298] Figure 20 is a view of a component of a patient respiratory interface that can retain
asensor.

[0299] Figure 21 is a view of the component of Figure 20 with a sensor retained by the
component.

[0300] Figure 22 is an exploded view of a component of or for a patient respiratory
interface.

[0301] Figure 23 is a perspective view of a connector.

[0302] Figure 24 is a cross sectional view of the connector of Figure 23, before the clip is
engaged with the detent.

[0303] Figure 25 is a cross sectional view of the connector of Figure 23, showing the initial
stages of the clip being engaged with the detent.

[0304] Figure 26is a cross sectional view of the connector of Figure 23 showing the slide
in the secured position.

[0305] Figure 27 is a cross sectional view of the connector of Figure 23 showing the slide
in a free position.

[0306] Figure 28is a cross sectional view of the connector of Figure 23 showing the clip
removed from the carrier.

[0307] Figure 29 is a cross sectional view of one half of the slide of the connector of
Figure 23.

[0308] Figure 30is a cross sectional view of the other half of the slide of the connector of
Figure 23.

[0309] Figure 31 is a perspective view of the carrier of the connector of Figure 23.

[0310] Figure 32 is a perspective view of the clip of the connector of Figure 23.

[0311] Figure 33 is a perspective view of a conduit and wire clip.

[0312] Figure 34 is an end view of the conduit and wire clip of Figure 33.

[0313] Figure 35is a view of part of a conduit and wire attached together using a conduit
and wire clip.

[0314] Figure 36Ais a view of another nasal cannula interface that includes a component

PCT/1B2023/051829

configured to retain a patient sensor.

[0315]
sensor.

[0316]

Figure 36B is a view of the component of Figure 36A that is configured to retain a

Figure 37 is a view of the nasal cannula interface of Figure 36A, configured so the

conduit is connectible at either side of the main body of the interface.
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[0317] Figure 38Ais a view of another nasal cannula interface that includes a component
able to retain a patient sensor.

[0318] Figure 38Bis a view of the component of Figure 38A that is configured to retain a
sensor.

[0319] Figure 39 is a view of a headgear strap and connectors for a patient respiratory
interface, where one of the connectors is a component able to retain a patient sensor.

[0320] Figure 40 is a partial and partially exploded view of a nasal cannula interface having
a component able to retain a patient sensor where the component is provided as an intermediate
connector between a side arm and a headgear connector of the nasal cannula interface.

[0321] Figure 41 is a view of communication modules for a component according to the
disclosure that is configured to retain a patient sensor.

[0322] Figure 42 is a cross-sectional view of a component which is configured to retain a
patient sensor.

[0323] Figure 43 is a partial and partially exploded view of a nasal cannula interface having
a component which is configured to retain a patient sensor.

[0324] Figures 44A-C are, respectively, a top view, a front view, and a bottom view of a

nasal cannula interface having asymmetric prongs.

DETAILED DESCRIPTION

[0325] Certain embodiments and examples of a respiratory apparatus for providing
respiratory support to a patient, and patient interfaces for such a system, are described herein.
Those of skill in the art will appreciate that the disclosure extends beyond the specifically disclosed
embodiments and/or uses and obvious modifications and equivalents thereof. Thus, it is intended
that the scope of the disclosure herein disclosed should not be limited by any particular
embodiments described herein.

[0326] Patients suffering from various health conditions and diseases can benefit from
respiratory support. For example, patients suffering from conditions such as chronic obstructive
pulmonary disease (COPD), pneumonia, asthma, bronchopulmonary dysplasia, heart failure, cystic
fibrosis, sleep apnea, lung disease, trauma to the respiratory system, acute respiratory distress,
receiving pre- and post- operative oxygen delivery, and other conditions or diseases can benefit
from respiratory support. As a part of providing a patient with respiratory support, one or more

physiological parameters of the patient may be measured by a patient sensor for the purpose of
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monitoring the patient’s health. The patient sensor may be a pulse oximeter, which provides
information relating to heart rate and blood oxygen saturation (SpO,).

[0327] When providing a patient with respiratory support, in particular supplemental
oxygen therapy, a common method of monitoring the patient’s health is to ensure that their SpO-
does not drop too low (e.g.. typically below about 90%). However, supplying the patient with too
much oxygen can over oxygenate their blood, and is also considered dangerous. Generally, the
patient's SpO is kept in a range from about 80% to about 99%, and preferably about 92% to about
96%, although these ranges may differ due to patient conditions, and/or from patient to patient.

[0328] Due to various patient factors such as respiratory rate, lung tidal volume, heart rate,
activity levels, height, weight, age, gender, and other factors, there is no one prescribed level of
supplemental oxygen that can consistently achieve an SpO, response in the targeted range for
each patient. Individual patients regularly need their fraction of oxygen delivered to the patient
(FdO2) monitored and adjusted to ensure they are receiving the correct FdO, to achieve the
targeted SpO.. Achieving a correct and consistent SpO, is an important factor in treating patients
with various health conditions or diseases. Additionally, patients suffering from these health
problems may find benefit from a system that automatically controls oxygen saturation. The
present disclosure is applicable to a wide range of patients that require fast and accurate oxygen
saturation control.

[0329] The fraction of oxygen delivered to a patient (FdO2) may be controlled manually. For
example, a user can manually adjust an oxygen supply valve to change the flow rate or fraction of
oxygen being delivered to the patient. The user can determine SpO2 levels of the patient using a
patient monitor, such as a pulse oximeter. The SpO, measurements can be displayed on a
respiratory apparatus 10 or on the pulse oximeter itself. The user can continue to manually adjust
the amount of oxygen being delivered to the patient until the SpO- level of the patient reaches a
determined level. The process of monitoring SpO: levels, and adjusting the amount of oxygen
delivered accordingly, may be performed in various settings. For example: hospital, palliative care,
hospice, or a domestic setting (for example a patient’'s home).

[0330] A patientinterface (elsewhere ‘patient respiratory interface’) for a respiratory
apparatus may have a main body sized and shaped to deliver respiratory support through the
patient's airway. Patient interfaces are available in a range of styles including full-face, nasal, direct
nasal, and oral masks, which create a substantially airtight seal with the nose and/or mouth. A
patient interface may be an indirect interface which covers the nose, mouth, or both, or anindirect
interface such as an interface comprising nasal nozzles or pillows or similar which enter the nares

of the wearer. For example, a patient interface may have a main body in the form of a nasal cannula.
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[0331] A patient respiratory interface that includes or is for use with an accessory or
component as described herein may comprise nasal interfaces that can be used to deliver a high
flow of gases to a patient. Nasal delivery elements, such as nasal prongs which may optionally
comprise nasal pillows, are inserted into the nose of a patient to deliver the required therapy. The
nasal delivery elements may be desired to seal or partially occlude at the nose, or may not be
required to seal at the nose, to deliver the therapy.

[0332] Nasal prongs typically refer to nasal delivery elements designed to not seal or to
only partially occlude at the nose. When one or more of the nasal prongs comprises a nasal pillow,
the nasal delivery elements are designed to seal at the nose. Nasal high flow (NHF) typically is a
non-sealing therapy that delivers relatively high-volume flow to the patient through a patient
interface, such as a nasal interface. A nasal interface as herein described may refer to, but is not
limited to, a nasal cannula.

[0333] Anasymmetrical interface or asymmetrical nasal delivery elements, as described
herein, refers to an interface where the nasal delivery elements differ in size such as internal and/or
external transverse dimensions or diameters, and/or internal and/or external cross-sectional areas.
The external cross-sectional area is the cross-sectional area bounded by the outer wall of the nasal
delivery element. For non-circular cross-sections, the references herein to a diameter may be
interpreted as a transverse dimension. In some configurations, references herein to a diameter
include but are not limited to a hydraulic diameter.

[0334] Anasymmetrical interface allows an asymmetrical flow to be delivered through the
interface to both nares or to either naris. Asymmetrical flow as described herein refers to a flow
that differs within the interface or within the nose or within the interface and the nose. In this way, a
different flow may be delivered by each nasal delivery element, or the flow may differ between
inspiration and expiration, or the delivered flow may be a combination of the above. An
asymmetrical flow may also include partial unidirectional flow.

[0335] Delivery of asymmetrical flow may improve clearance of dead space in the upper
airways, decrease peak expiratory pressure, increase safety of the therapy particularly for children
and infants, and reduce resistance to flow in the interface. An asymmetrical nasal interface and/or
nasal delivery elements as described herein includes patient interfaces configured to produce
such asymmetrical flow through asymmetrical nasal delivery elements.

[0336] Pressure generated by NHF depends on flow through the nasal interface, the size
of the nasal delivery elements and/or nares of the patient, and the breathing cycle. If flow, leak, or a
combination of flow and leak, is asymmetrical through the nasal interface, the flow through the

nose may become asymmetrical during breathing. Partial and total unidirectional flow may be types
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of asymmetrical flow. Partial or total unidirectional flow may provide improved clearance of
anatomical dead space as the air is continuously flushed from the upper airways. Partial
unidirectional flow may be more comfortable than total unidirectional flow. Total unidirectional flow
as described herein includes flow entering one naris by a nasal delivery element and exiting via the
other naris via a nasal delivery element, venting to the atmosphere, due to the absence of a nasal
delivery element, or the like. Partial unidirectional flow as described herein includes flow that may
enter the nose via both nares and leave the nose from one naris, flow that may enter the nose
through one naris and leave the nose via both nares, or different proportions of flow that may enter
the nose through both nares and different proportions of flow that may leave the nose through
both nares, and may be flow that may enter the nose via both nares and leave the nose from one or
both nares and optionally via the mouth.

[03371 NHF delivered through an asymmetrical nasal interface can involve making an
interface in which the nasal delivery elements are of different size, e.g. different length and/or
internal diameter or cross-sectional area and/or external diameter or cross- sectional area.
Particularly for children or infants, nasal delivery elements will have a small internal diameter and
thus higher resistance to gas flow. By using nasal delivery elements that are different lengths, each
nasal delivery element may have a different internal diameter (e.g., minimum internal diameter or
area). Alonger nasal delivery element may have a smaller internal diameter and higher resistance to
gas flow; a shorter nasal delivery element may have a larger internal diameter (e.g., larger minimum
internal diameter), hence lower resistance to gas flow at the interface. A decreased resistance to
flow allows the desired flow to be achieved using lower backpressure, or a lower motor speed of
the gas generating device, or a combination of the two.

[0338] Asymmetrical nasal delivery elements may cause the peak expiratory pressure to
decrease due to the different cross-sectional areas of the nasal delivery elements at the nose
which may provide different internal diameters for each nasal delivery element.

[0339] The pressure when exhaling against the asymmetric nasal interface may be higher
than with a symmetric one, which is beneficial as higher positive-end expiratory pressure (PEEP) is
part of the treatment for COPD (pressure here referring to the intrathoracic pressure). Expiratory
pressure is dependent on the combined cross-sectional area of the two prongs. Increasing the
cross-section of symmetric prongs carries the risk of fully occluding the patient's nares. Using
asymmetric prongs allows for an increase in total cross-sectional area without the accompanying
occlusionrisk. The partially unidirectional flow may reduce turbulence in the patient's nasal cavity,

which could improve comfort.
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[0340] A patientinterface may include a headgear (or a ‘head securement assembly’) to
retain the patient interface on the patient's face. A headgear or head securement assembly may
include one or more straps.

[0341] Insome arrangements, a patient interface may include one or more components
that interconnect between the main body and headgear of the patient interface. For example, one
or more arms and/or one or more buckles or connectors may connect together the main body of
the patient interface and the headgear.

[0342] When a patient sensor is used as a part of the respiratory apparatus, the user is
required to mount the patient sensor to the patient. This adds another task required of the user to
an already potentially large set of tasks required for setting up the respiratory apparatus.
Additionally, the separate patient sensor can lead to problems such as incorrect mounting of the
sensor leading to incorrect measurement and/or the sensor falling off during use.

[0343] The user of the apparatus may be for example a nurse, a doctor, any other medical
clinician, or the patient themselves.

[0344] Assuch, a patient interface which incorporates the patient sensor allows the use of
the patient sensor without increasing the workload of the user. In particular, it may simplify or
remove the task of mounting the sensor. This may have benefits in a hospital setting, in which a
single clinician might have a large group of patients that they need to address. Additionally, this
may have benefits in a home setting, as it simplifies the setup process for a patient who may need
to perform these tasks themselves. Furthermore, integrating the patient sensor into the patient
interface helps ensure correct orientation of the patient sensor and prevents the patient sensor
from falling off during use.

[0345] Insome cases, for example when a patient changes to a new therapy, and/or
requires different respiratory support, a patient sensor may need to be added to the system, and it
may be that a new patient interface able to accommodate the sensor may be required.

[0346] A patient sensor may be used with a patient interface by way of an accessory. The
accessory is configured to retain a patient sensor for measuring at least one patient parameter.
The accessory is configured to attach to the patient interface.

[0347] For example, such an accessory may be configured to attach to a strap orarmof a
patient interface to position the sensor against the patient's face. The accessory may also
correctly position the patient sensor relative to the patient's face and the patient interface to
ensure that a repeatable sensor output is obtained.

[0348] The use of the accessory also allows for the patient sensor to be removed when

the patient changes to a different respiratory support (for example when the patient is deescalated)
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and/or changes to a different therapy by simply removing the accessory, without having the
replace the entire patient interface.

[0349] The accessory may be provided separately to the patient interface or as part of a
kit including the patient interface.

[0350] In some configurations, the accessory may be connectable to a headgear portion
such as a strap of a different device than the patient interface which is being used by the patient.

[0351] The accessory may be described as a component of the patient interface
particularly where the accessory is substitutable for a conventional component of the patient
interface. In such configurations, an accessory may be referred to simply as a component of or for
a patient interface.

[0352] For example, where an accessory includes buckle and/or connector features, the
accessory may be substituted as a component of the patient interface to replace a conventional
buckle or connector between two other parts of the patient interface, such as between the main
body and a strap of the headgear. As a further example, as subsequently described in relation to
Figures 7A to 9C, the accessory may function as a component of the patient interface and more
particularly as a side arm of the patient interface. The accessory of Figures 7A to 9C may replace a
conventional side arm of a patient interface.

[0353] Anaccessory which can be substituted for another component of the patient
interface may be provided in the place of that component when the patient interface is supplied to
the patient. In other arrangements, an accessory which can be substituted for another component
of the patient interface may be provided in a kit that includes the patient interface, so that a user
may substitute the accessory into the patient interface. In still other arrangements, an accessory
which can be substituted for another component of the patient interface may be provided
separately to the patient interface.

[0354] Where an accessory is substitutable for a conventional component of the patient
interface the component which the accessory defines may interconnect with one or more other
components of the patient interface.

[0355] This disclosure references conduit heaters, which is a broad term and is to be given
its ordinary and customary meaning to a person of ordinary skill in the art (that is, it is not to be
limited to a special or customized meaning) and includes, without limitation, one or more heater
strips, one or more heater wires, and/or one or more conductive elements that produce heat when
electrical power is provided. Examples of such conduit heaters include wires made of a conductive
metal (e.g.. copper), conductive polymers, conductive inks printed on a surface of a conduit,

conductive materials used to create a track on a conduit, and the like.
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[0356] Furthermore, the disclosure references conduits, limbs, and medical conduits in
the context of gas delivery. Conduit, for example, is a broad term and is to be given its ordinary and
customary meaning to a person of ordinary skill in the art and includes, without limitation,
passageways having a variety of cross-sections such as cylindrical and non-cylindrical
passageways.

[0357] The disclosed systems, apparatuses and medical conduits can also be used in
breathing circuits configured to provide a continuous, variable, or bi-level positive airway pressure
(PAP) therapy or other form of respiratory support such as high flow or low flow oxygen therapy.
The breathing circuit may for example comprising an inspiratory circuit which at a minimum
includes the inspiratory gases pathway (including all the components) from the gases supply to the
patient interface.

[0358] A schematic representation of the example respiratory apparatus 10 is provided in
Figure 1.

[0359] The respiratory apparatus 10 comprises a flow source 49 for providing a high flow
gas 27 such as air, oxygen, air blended with oxygen, or a mix of air and/or oxygen and one or more
other gases. Alternatively, the respiratory apparatus can have a connection for coupling to a flow
source. As such, the flow source might be considered to form part of the apparatus or be separate
to it, depending on context, or even part of the flow source forms part of the apparatus, and part of
the flow source falls outside of the apparatus. In short, depending on the configuration (some
components may be optional), the system can include a combination of components selected from
the following:

« a flow source,

« humidifier for humidifying the gas-flow,

e conduit (e.g.. dry line or heated breathing tube),
e patient interface,

e non-return valve,

o filter.

[0360] The conduit may comprise an inspiratory conduit 16, an expiratory conduit, or a
gases inlet conduit 62.

[0361] The apparatus will be described in more detail.

[0362] The flow source could be anin-wall supply of oxygen, a tank of oxygen 49A, a tank
of other gas and/or a high flow apparatus with a flow generator 49B. Figure 1 shows a flow source
49 with a flow generator 49B, with an optional air inlet 49C and optional connection to an oxygen

(O2) source (such as tank or O, generator) 49A via a shut off valve and/or regulator and/or other gas
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flow control 49D, but this is just one option. The flow generator 49B can control flows delivered to
the patient 56 using one or more valve, or optionally the flow generator 49B can comprise a blower.
The flow source could be one or a combination of a flow generator 49B, O, source 49A, air source
49C as described. The flow source 49 is shown as part of the apparatus 10, although in the case of
an external oxygen tank or in-wall source, it may be considered a separate component, in which
case the apparatus has a connection port to connect to such flow source. The flow source
provides a (preferably high) flow of gas that can be delivered to a patient via a inspiratory conduit
16, and patient interface 17.

[0363] The patientinterface 17 may be an unsealed (non-sealing) interface (for example,
when used in high flow therapy) such as a non-sealing nasal cannula, or a sealed (sealing) interface
(for example, when used in CPAP therapy) such as a nasal mask, full face mask, or nasal pillows. In
some embodiments, the patient interface 17 is a non-sealing patient interface which would, for
example, help to prevent barotrauma (e.g.. tissue damage to the lungs or other organs of the
patient's respiratory system due to a difference in pressure relative to the atmosphere). In some
embodiments, the patientinterface 17 is a sealing mask that seals with the patient's nose and/or
mouth. The patient interface may be a nasal cannula with a gases flow part (for example, a manifold)
and nasal prongs, and/or a face mask, and/or a nasal pillows mask, and/or a nasal mask, and/or a
tracheostomy interface, or any other suitable type of patient interface. The flow source could
provide a base gas flow rate of between, e.g., 0.5 litres/min and 375 litres/min, or any range within
that range, or even ranges with higher or lower limits. Details of the ranges and nature of flow rates
will be described later.

[0364] A humidifier 52 can optionally be provided between the flow source 49 and the
patient to provide humidification of the delivered gas. One or more sensors 48A, 48B, 48C, 48D
such as flow, oxygen fraction, pressure, humidity, temperature, or other sensors can be placed
throughout the system and/or at, on, or near the patient 56. Alternatively, or additionally, sensors
from which such parameters can be derived could be used. In addition, or alternatively, the sensors
48A-48D can be one or more physiological sensors for sensing patient physiological parameters
such as, heart rate, oxygen saturation, partial pressure of oxygen in the blood, respiratory rate,
partial pressure of CO, in the blood. Alternatively, or additionally, sensors from which such
parameters can be derived could be used. Other patient sensors could comprise
electroencephalography (EEG) sensors, torso bands to detect breathing, and any other suitable
sensors. In some configurations, the humidifier may be optional, or it may be preferred due to the
advantages of humidified gases helping to maintain the condition of the airways. One or more of

the sensors might form part of the apparatus, or be external thereto, with the apparatus having
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inputs for any external sensors. The sensors can be coupled to or send their output to a controller
19.

[0365] In some configurations, the respiratory apparatus 10 can include a patient sensor
29 for measuring the oxygen fraction of air the patient inspires. In some examples, the patient
sensor 29 can be placed on the patient interface 17, to measure or otherwise determine the
fraction of oxygen proximate (at/near/close to) the patient's mouth and/or nose. In some
configurations, the output from the patient sensor 29 is sent to a controller 19 to assist control of
the respiratory apparatus 10 and/or alter operation accordingly. The controller 19 is coupled to the
flow source 49, humidifier 52, and the patient sensor 29. In some configurations, the controller 19
controls these and other aspects of the respiratory apparatus 10 as described herein. In some
examples, the controller can operate the flow source 49 to provide the delivered flow of gas ata
desired flow rate high enough to meet or exceed a user's (i.e., patient's) inspiratory demand. The
flow rate is provided is sufficient that ambient gases are not entrained as the user (i.e., patient)
inspires. In some configurations, the patient sensor 29 can convey measurements of oxygen
fraction at the patient mouth and/or nose to a user, who can input the information to the respiratory
apparatus 10 or controller 19.

[0366] An optional non-return valve 23 may be provided in the inspiratory conduit 16. A
filter or filters may be provided at the air inlet 49C and/or inlets to the flow generator 49B to filter
the incoming gases before they are pressurized into a high flow gas 27 by to the flow generator
49B.

[0367]1 The respiratory apparatus 10 could be anintegrated or a separate component-
based arrangement, generally shown in the dashed box 104 in Figure 1.1n some configurations, the
apparatus could be a modular arrangement of components. Furthermore, the apparatus may just
comprise some of the components shown; not necessarily all are essential. Also, the conduit and
patient interface do not have to be part of the apparatus and could be considered separate.
Hereinafter it will be referred to as a respiratory apparatus, but this should not be considered
limiting. A ‘respiratory apparatus’ will be broadly considered herein to comprise anything that
provides a flow rate of gas to a patient. Some such apparatus include a detection system that can
be used to determine if the flow rate of gas meets inspiratory demand.

[0368] The respiratory apparatus 10 can include a main device housing which houses the
components illustrated within the dashed box 104. The main device housing can contain the flow
generator 49B that can be in the form of a motor/impeller arrangement, an optional humidifier or
humidification chamber 52, a controller 19, and an input/output (I/0O) user interface 54. The user

interface 54 caninclude a display and input device(s) such as button(s), a touch screen (e.g.. an LCD
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screen), a combination of a touch screen and button(s), or the like. The controller 19 can include
one or more hardware and/or software processors and can be configured or programmed to
control the components of the system, including but not limited to: operating the flow generator
49B to create a flow of gases for delivery to a patient, operating the humidifier or humidification
chamber 52 (if present) to humidify and/or heat the gases flow, receiving user input from the user
interface 54 for reconfiguration and/or user-defined operation of the respiratory apparatus 10, and
outputting information (for example, on the display) to the user. The user can be a patient,
healthcare professional, or others.

[0369] With continued reference to Figure 1, an inspiratory conduit 16 can be coupled to a
gases flow outlet (gases outlet or patient outlet port) 21 in a main device housing which houses the
components illustrated within the dashed box 104 of the respiratory apparatus 10, and be coupled
to a patient interface 17, such as a non-sealing interface like a nasal cannula with a manifold and
nasal prongs. The inspiratory conduit 16 can also be a tracheostomy interface, or other unsealed
interfaces.

[0370] The gases flow can be generated by the flow generator 49B, and may be
humidified, before being delivered to the patient via the inspiratory conduit 16 through the patient
interface 17. The controller 19 can control the flow generator 49B to generate a gases flow of a
desired flow rate, and/or one or more valves to control mixing of air and oxygen or other breathable
gas. The controller 19 can control a heating element in or associated with the humidification
chamber 52, if present, to heat the gases to a desired temperature that achieves a desired level of
temperature and/or humidity for delivery to the patient. The inspiratory conduit 16 can have a
heating element, such as a heater wire, to heat gases flow passing through to the patient. The
heating element can also be under the control of the controller 19.

[0371]1 The humidifier 52 of the apparatus is configured to combine or introduce humidity
with or into the gases flow. Various humidifier 52 configurations may be employed. In one
configuration, the humidifier 52 can comprise a humidification chamber that is removable. For
example, the humidification chamber may be partially or entirely removed or disconnected from the
flow path and/or apparatus. By way of example, the humidification chamber may be removed for
refilling, cleaning, replacement and/or repair for example. In one configuration, the humidification
chamber may be received and retained by or within a humidification compartment or bay of the
apparatus or may otherwise couple onto or within the housing of the apparatus.

[0372] The humidification chamber of the humidifier 52 may comprise a gases inletand a

gases outlet to enable connection into the gases flow path of the apparatus. For example, the flow
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of gases from the flow generator 49B is received into the humidification chamber via its gases inlet
and exits the chamber via its gases outlet, after being heated and/or humidified.

[0373] The humidification chamber contains a volume of liquid, typically water or similar. In
operation, the liquid in the humidification chamber is controllably heated by one or more heaters or
heating elements associated with the chamber to generate water vapour or steam to increase the
humidity of the gases flowing through the chamber.

[0374] In one configuration, the humidifier is a pass-over humidifier. In another
configuration, the humidifier may be a non-pass-over humidifier.

[0375] Inone configuration, the humidifier may comprise a heater plate, for example,
associated or within a humidification bay that the chamber sits on for heating. The chamber may be
provided with a heat transfer surface, e.g., a metal insert, plate or similar, in the base or other
surface of the chamber that interfaces or engages with the heater plate of the humidifier.

[0376] Inanother configuration, the humidification chamber may comprise an internal
heater or heater elements inside or within the chamber. The internal heater or heater elements may
be integrally mounted or provided inside the chamber or may be removable from the chamber.

[0377] The humidification chamber may be any suitable shape and/or size. The location,
number, size, and/or shape of the gases inlet and gases outlet of the chamber may be varied as
required. In one configuration, the humidification chamber may have a base surface, one or more
side walls extending up from the base surface, and an upper or top surface. In one configuration,
the gases inlet and gases outlet may be position on the same side of the chamber. In another
configuration, the gases inlet and gases outlet may be on different surfaces of the chamber, such
as on opposite sides or locations, or other different locations.

[0378] In some configurations, the gases inlet and gases outlet may have parallel flow
axes. In some configurations, the gases inlet and gases outlet may be positioned at the same
height on the chamber.

[0379] The respiratory apparatus 10 can use ultrasonic transducer(s), flow sensor(s) such
as a thermistor flow sensor, pressure sensor(s), temperature sensor(s), humidity sensor(s), or other
sensors, in communication with the controller 19, to monitor characteristics of the gases flow
and/or operate the respiratory apparatus 10 in @ manner that provides suitable therapy. The gases
flow characteristics can include gases concentration, flow rate, pressure, temperature, humidity, or
others. The sensors 48A, 48B, 48C, 48D, 29, such as pressure, temperature, humidity, and/or flow
sensors, can be placed in various locations in a main device housing which also houses the
components illustrated within the dashed box 104, the inspiratory conduit 16, and/or the patient

interface 17. The controller 19 can receive output from the sensors to assist it in operating the
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respiratory apparatus 10 in a manner that provides suitable therapy, such as to determine a
suitable target temperature, flow rate, and/or pressure of the gases flow. Providing suitable therapy
can include meeting or exceeding a patient's inspiratory demand. In the illustrated embodiment
sensors 48A, 48B, and 48C are positioned in the housing of the apparatus, sensor 48D in the
inspiratory conduit 16, and patient sensor 29 in the patient interface 17.

[0380] The respiratory apparatus 10 caninclude one or more communication modules to
enable data communication or connection with one or more external devices or servers over a data
or communication link or data network, whether wired, wireless or a combination thereof. In one
configuration for example, the respiratory apparatus 10 can include a wireless data transmitter
and/or receiver, or a transceiver 15 to enable the controller 19 to receive data signals in a wireless
manner from the operation sensors and/or to control the various components of the respiratory
apparatus 10. The transceiver 15 or data transmitter and/or receiver module may have an antenna
15a as shown. In one example, the transceiver 15 may comprise a Wi-Fi modem. Additionally, or
alternatively, the data transmitter and/or receiver 15 can deliver data to a remote patient
management system (i.e., remote server) or enable remote control of the respiratory apparatus 10.
The respiratory apparatus 10 can include a wired connection, for example, using cables or wires, to
enable the controller 19 to receive data signals from the operation sensors and/or to control the
various components of the apparatus 10. The respiratory apparatus 10 may comprise one or more
wireless communication modules. For example, the apparatus may comprise a cellular
communication module such as for example a 3G, 4G or 5G module. The module 15 may be or may
comprise a modem that enables the apparatus to communicate with a remote patient management
system (not illustrated in the figures) using an appropriate communication network. The remote
management system may comprise a single server or multiple servers or multiple computing
devices implemented in a cloud computing network. The communication may be two-way
communication between the respiratory apparatus and a patient management system (e.g.. a
server) or other remote system. The respiratory apparatus 10 may also comprise other wireless
communication modules such as, for example, a Bluetooth module and/or a Wi-Fi module. The
Bluetooth and/or Wi-Fi module allow the apparatus to wirelessly send information to another device
such as, for example, a smartphone or tablet or operate over a LAN (local area network) or Wireless
LAN (WLAN). The apparatus may additionally, or alternatively, comprise a Near Field
Communication (NFC) module to allow for data transfer and/or data communication.

[0381] For example, measured patient breathing parameter data (e.g., inspiratory,
expiratory, and/or total respiratory time ratios) may be communicated to a remote patient

management system (i.e., a remote server). The remote patient management system may be a
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single server or a network of servers or a cloud computing system or other suitable architecture for
operating a remote patient management system. The remote patient management system (i.e.,
remote server) further includes memory for storing received data and various software
applications or services that are executed to perform multiple functions. Then, for example, the
remote patient management system (i.e., remote server) may communicate information or
instructions to the respiratory apparatus 10 at least in part dependent on the data received. For
example, the nature of the data received may trigger the remote server (or a software application
running on the remote server) to communicate an alert, alarm, or notification to the respiratory
apparatus 10. The remote patient management system may further store the received data for
access by an authorized party such as a clinician or the patient or another authorized party. The
remote patient management system may further be configured to generate reports in response to
a request from an authorized party, and the breathing parameter data (e.g., inspiratory, expiratory
and/or total respiratory time ratios) may be included into the generated reports. The reports may
further comprise other patient breathing parameters (e.g., respiratory rate or SpO») and/or device
parameters (e.g. flow rate, humidity level).

[0382] The respiratory apparatus 10 may comprise a high flow therapy apparatus. High
flow therapy as discussed herein is intended to be given its typical ordinary meaning, as
understood by a person of skill in the art, which generally refers to a respiratory apparatus
delivering a targeted flow of humidified respiratory gases via an intentionally unsealed patient
interface with flow rates generally intended to meet or exceed the peak inspiratory flow (also
referred to as the inspiratory demand) of a user. Typical patient interfaces include, but are not
limited to, a nasal or tracheal patient interface. Typical flow rates for adults often range from, but
are not limited to, about fifteen litres per minute to about sixty litres per minute or greater. Typical
flow rates for paediatric users (such as neonates, infants, and children) often range from, but are
not limited to, about one litre per minute per kilogram of user weight to about three litres per minute
per kilogram of user weight or greater.

[0383] High flow therapy can also optionally include gas mixture compositions including
supplemental oxygen and/or administration of therapeutic medicaments.

[0384] High flow therapy is often referred to as nasal high flow (NHF), humidified high flow
nasal cannula (HHFNC), high flow nasal oxygen (HFNO), high flow therapy (HFT), or tracheal high
flow (THF), among other common names. For example, in some configurations, for an adult patient
‘high flow therapy’ may refer to the delivery of gases to a patient at a flow rate of greater than or
equal to about 10 litres per minute (10 LPM), such as between about 10 LPM and about 100 LPM, or
between about 15 LPM and about 95 LPM, or between about 20 LPM and about 90 LPM, or
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between about 25 LPM and about 85 LPM, or between about 30 LPM and about 80 LPM, or
between about 35 LPM and about 75 LPM, or between about 40 LPM and about 70 LPM, or
between about 45 LPM and about 65 LPM, or between about 49 LPM and about 60 LPM. In some
configurations, for a neonatal, infant, or child patient 'high flow therapy' may refer to the delivery of
gases to a patient at a flow rate of greater than 1 LPM, such as between about 1 LPM and about 25
LPM, or between about 2 LPM and about 25 LPM, or between about 2 LPM and about 5 LPM, or
between about 5 LPM and about 25 LPM, or between about 5 LPM and about 10 LPM, or between
about 10 LPM and about 25 LPM, or between about 10 LPM and about 20 LPM, or between about
10 LPM and 15 LPM, or between about 20 LPM and 25 LPM. A high flow therapy apparatus with an
adult patient, a neonatal, infant, or child patient, may deliver gases to the patient at a flow rate of
between about 1 LPM and about 100 LPM, or at a flow rate in any of the sub-ranges outlined above.

[0385] High flow therapy can be effective in meeting or exceeding the patient's inspiratory
demand, increasing oxygenation of the patient and/or reducing their work of breathing.
Additionally, high flow therapy may generate a flushing effect in the nasopharynx such that the
anatomical dead space of the upper airways is flushed by the high incoming gases flow. The
flushing effect can create a reservoir of fresh gas available of each and every breath, while
minimizing re-breathing of carbon dioxide, nitrogen, etc. High flow therapy can also increase
expiratory time of the patient due to pressure during expiration. This in turn reduces the respiratory
rate of the patient.

[0386] The patientinterface for use in a high flow therapy can be a non-sealing interface to
prevent barotrauma, which can include tissue damage to the lungs or other organs of the patient's
respiratory system due to a difference in pressure relative to the atmosphere. The patient interface
can be a nasal cannula with a gases flow part (for example a manifold) and nasal prongs, and/or an
unsealed tracheostomy interface, or any other suitable type of patient interface.

[0387] The respiratory apparatus 10 can measure and control the oxygen content of the
gas being delivered to the patient, and therefore the oxygen content of the gas inspired by the
patient. The oxygen concentration measured in the respiratory apparatus 10, fraction of delivered
oxygen, (FdO2) may be substantially the same as the oxygen concentration the patient is breathing,
fraction of inspired oxygen (FiO,), and as such the terms may can be seen as equivalent.

[0388] The sensor 29 is a patient sensor. When the patient sensor 29 is disconnected
(either from the patient or from the respiratory apparatus) during operation, the respiratory
apparatus 10 may continue to operate in its previous state of operation for a predefined time

period. After the predefined time period, the respiratory apparatus 10 may trigger an alarm,
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transition from automatic mode to manual mode, and/or exit control mode (e.g., automatic mode or
manual mode) entirely.

[0389] The respiratory apparatus 10 may be configured to recognise whether the patient
sensor 29 is a standalone patient sensor or a patient sensor that is located on or comprised by a
patient interface 17. The respiratory apparatus 10 may recognise the sensor type by receiving
identification information upon initial connection of the patient sensor 29. The respiratory
apparatus 10 may recognise the sensor type through the way in which the signal from the patient
sensor 29 is received. For example, an integrated patient sensor 29 may be configured to
communicate with the respiratory apparatus 10 via an electrical connection located at the gases
outlet of the respiratory apparatus 10 (as will be described herein), whilst a standalone patient
sensor may be configured to connect to the respiratory apparatus via a separate connection port.

[0390] The patient sensor 29 may comprise other associated processors, or circuity.
Alternatively, the associated processors and/or circuity may be located at another location.

[0391] The patient sensor 29 may comprise a housing. The housing may include the
sensor transducer and any associated processors and/or circuity.

[0392] The patient sensor 29 may be a skin contact sensor that contacts skin whenin an
operative position in the sensor cavity.

[0393] Asdescribed above, the patient sensor 29 may be a pulse oximeter sensor
configured to measure a heart rate and/or blood oxygen saturation (SpO,). The pulse oximeter
sensor may be provided as part of a pulse oximeter to measure heart rate and/or blood oxygen
saturation. A pulse oximeter may include the pulse oximeter sensor and processors and/or circuitry
to control the pulse oximeter sensor by operating it and receiving sensor information from it. The
processors and/or circuitry may be integrated with the pulse oximeter sensor or may be separate
from it. The processors and/or circuitry may additionally process signals received from the pulse
oximeter sensor and may communicate the processed signals or other resulting information to
another device.

[0394] The connection between a pulse oximeter sensor and other processors and/or
circuitry of a pulse oximeter may be wired and/or wireless, for example in the same manner as
elsewhere described herein in relation to the potential configurations of a communication module
of the respiratory apparatus 10. Where a pulse oximeter sensor is wirelessly connected with other
processors and/or circuitry of the pulse oximeter, the pulse oximeter sensor may be powered by a
wired connection or may be powered by a power source integrated with the pulse oximeter sensor
for example a battery. In at least some configurations where the pulse oximeter sensor is wirelessly

connected with other processors and/or circuitry of the pulse oximeter, a battery power source
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may be provided along with the pulse oximeter sensor. The battery power source may be user
rechargeable.

[0395] The pulse oximeter sensor may be a reflectance pulse oximeter sensor.

[0396] The respiratory apparatus 10 may be configured to use the output of a patient
sensor 29 that is located on or comprised by a patient interface 17 to determine whether the
patient is wearing the patientinterface 17. In this context, “wearing"” refers to the patient interface
17 being mounted in a position on the patient's face such that the patient interface 17 can deliver
the gases flow to the patient and the patient sensor 29 can measure one or more patient
parameters. When the patient sensor 29 cannot reliably measure the one or more patient
parameters it may produce a signal indicating such. Additionally, or alternatively, the patient sensor
29 may communicate a separate parameter such as signal quality. The respiratory apparatus 10
may check this parameter against a threshold in determining whether the patient sensor 29 is able
to reliably measure the one or more patient parameters. The respiratory apparatus 10 may use a
determination that the patient sensor 29 cannot reliably measure the one or more patient
parameters in further determining that the patient is not wearing the patient interface 17.

[0397] The respiratory apparatus 10 may use the determination of whether the patient is
wearing the patient interface 17 in activating or deactivating certain control algorithms, such as a
closed-loop SpO- controller, which will be described in detail later in the specification. The
respiratory apparatus 10 may use the indication in increasing or decreasing the flow rate. For
example, the respiratory apparatus 10 may reduce the flow rate when the patient is not wearing the
patient interface 17 in order to reduce noise and power consumption. The respiratory apparatus 10
may use the indication for generating an alarm, such as alarming if the patient has removed the
patient interface 17. This alarm may occur instantaneously or within a set period of time after the
output of the patient sensor 29 is lost.

[0398] In afurther configuration, the respiratory apparatus 10 is configured to switch to a
standby mode when the output of the patient sensor 29 indicates that the patient is not wearing the
patient interface 17. In the standby mode, the respiratory apparatus 10 may be configured to
control the blower to operate at a reduced motor speed. The reduced motor speed may be a
minimum operating speed for the blower. The reduced motor speed may be about 1000 RPM —
2000 RPM. In the standby mode, the respiratory apparatus 10 may be configured to control a
blower to deliver a reduced flow rate. The reduced flow rate may be between about 1 LPM and 2
LPM.

[0399] The blower can operate at a motor speed of greater than about 1,000 RPM and less
than about 30,000 RPM, greater than about 2,000 RPM and less than about 21,000 RPM, greater
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than about 4,000 RPM and less than about 19,000 RPM or between any of the foregoing values.
Operation of the blower can mix the gases flow entering the blower through the inlet ports. Using
the blower as the mixer can decrease the pressure drop that otherwise occurs in a respiratory
apparatus with a separate mixer, such as a static mixer comprising baffles, because mixing requires
energy. Having a static mixer can also increase the volume of the gas flow path between the valve
and the gases composition sensor, which can further increase the delay between when the valve
current is changed and when a corresponding change in oxygen concentration is measured.

[0400] Based on userinputs and the therapy supplied by the respiratory apparatus 10, the
controller 19 can determine a target output parameter for the blower. The controller can receive
measurements of the target output parameter and based on the difference between determined
flow rate and the measured flow rate, the controller can adjust the speed of the blower.

[0401] With reference again to Figure 1, the controller 19 can be programmed with or
configured to execute a closed-loop control system for controlling the operation of the respiratory
apparatus. The closed-loop control system can be configured to ensure the patient's SpO, reaches
a target level and consistently remains at or near this level.

[0402] The controller 19 can receive input(s) from a user that can be used by the controller
19 to execute the closed loop control system. The target SpO- value can be a single value or a
range of values. The value(s) may be pre-set, chosen by a clinician, or determined based on the
type of patient, where type of patient may refer to current affliction, and/or information about the
patient such as age, weight, height, gender, and other patient characteristics. The target SpO,
value may be input by a clinician or user via a user interface on the apparatus and received by the
controller 19. Similarly, the target SpO2 may be two values, each selected in any way described
above. The two values represent a range of acceptable values for the patient's SpO». The controller
can target a value within said range. The targeted value may be the middle value of the range, or
any other value within the range, which may be pre-set or selected by a user. Alternatively, the
range may be automatically set based on the targeted value of SpQO.. The controller can be
configured to have one or more set responses when the patient's SpO, value moves outside of the
range. The responses may include alarming, changing to manual control of FAO,, changing the
FdO, to a specific value, and/or other responses. The controller can have one or more ranges,
where one or more different responses occur as it moves outside of each range.

[0403] Generally, SpO2is controlled between about 80% and about 100%, or about 80%
and about 90%, or about 88% and about 92%, or about 90% and about 99%, or about 92% and
about 96%. The SpO2 may be controlled between any two suitable values from any two of the

aforementioned ranges. The target SpO2 may be between about 80% and about 100%, or between
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about 80% and about 90%, or between about 88% and about 92%, or between about 90% and
about 99%, or between about 92% and about 96%, or about 94%, or 94%, or about 90%, or 90%, or
about 85%, or 85%. The SpO, target may be any value between any two suitable values from any
two of the aforementioned ranges. The SpO, target can correspond to the middle of the SpO, for a
defined range.

[0404] The FdO. can be configured to be controlled within a range. As discussed
previously, the oxygen concentration measured in the apparatus (FdO») is substantially the same as
the oxygen concentration the patient is inspiring (FiO2) so long as the flow rate meets or exceeds
the peak inspiratory demand of the patient, and as such the terms may can be seen as equivalent.
Each of the limits of the range may be pre-set, selected by a user, or determined based on the type
of patient, where the type of patient may refer to current affliction, and/or information about the
patient such as age, weight, height, gender, and/or other patient characteristics. Alternatively, a
single value for FAO, may be selected, and the range may be determined at least partially based on
this value. For example, the range may be a set amount above and below the selected FdO». The
selected FdO, may be used as the starting point for the controller. The system may have one or
more responses if the controller tries to move the FAO, outside of the range. These responses may
include alarming, preventing the FdO, moving outside of the range, switching to manual control of
FdO,, and/or switching to a specific FdO,. The respiratory apparatus 10 may have one or more
ranges where one or more different responses occur as it reaches the limit of each range.

[0405] Withreference to Figure 2, a schematic diagram of the closed loop control system
isillustrated. The closed loop control system may utilize two control loops. The first control loop
may be implemented by the SpO, controller. The SpO, controller can determine a target FdO»
based in part on the target SpO, and/or the measured SpO-. As discussed above, the target SpO»
value can be a single value or a range of acceptable values. The value(s) may be pre-set, chosen by
a clinician, or determined automatically based on patient characteristics. Generally, target SpO-
values are received or determined before or at the beginning of a therapy session, though target
Sp0, values may be received at any time during the therapy session. During a therapy session, the
SpO, controller can also receive as inputs: measured FAO, reading(s) from a gases composition
sensor, and measured SpO, reading(s) and a signal quality reading(s) from the patient sensor 29. In
some configurations, the SpO, controller can receive target FdO, as an input, in such a case, the
output of the SpO, controller may be provided directly back to the SpO, controller as the input.
Based at least in part on the inputs, the SpO- controller can output a target FdO, to the second

control loop.
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[0406] During the therapy session, the SpO, and FAO, controllers can continue to
automatically control the operation of the respiratory apparatus until the therapy session ends or
an event triggers a change from the automatic mode to manual mode.

[0407] For example, a respiratory support system using blood oxygen saturation (SpO,)
measurements from a pulse oximeter to automatically adjust the fraction of oxygen of the gases
flow being delivered to a patient (FAO,) via a patient interface is described in the PCT application
publication W0O2019/070136 (herein “W0O'136") filed on 5 October 2018 and hereby incorporated
by reference inits entirety.

[0408] The respiratory support system described in WO'136 uses a separate pulse
oximeter sensor and patient interface. As such, a clinician is required to attach both the pulse
oximeter sensor and the patient interface to the patient individually, with both of these components
also being connected separately to a respiratory apparatus.

[0409] Withreference again to Figure 1, the controller 19 can be programmed with or
configured to execute an FdO, control system for controlling the operation of the respiratory
apparatus.

[0410] The FdO, control system can be configured to ensure that the instantaneous FAO-
is maintained at a target level at all points during a therapy session. The controller can measure the
FdO2, compare it with the target FdO,, and then adjust the oxygen inlet valve accordingly. However,
when the FAO, sensors are located at a non-insignificant distance away from the valve, there is a
time delay between when a change is made to the valve and when a corresponding change in the
FdO, is measured. The controller may adjust the valve after the time delay. However, if the flow rate
is fluctuating, then the controller may be able to achieve the target FAO, on average, but not ata
continuous and substantially instantaneous basis. As shown in Figure 2, in order to maintain the
FdO- at the target level at a continuous and substantially instantaneous basis, without moving the
FdO, sensors closer to the valve, the FAO, controller can factor in the measurement of a total flow
rate into the control of the valve.

[0411] A patientinterface 17 is connected to one end of the inspiratory conduit 16 and is
used to provide a breathable gases flow to the patient. During setup of the respiratory apparatus
10, a clinician or the patient is required to attach the patient interface 17 to the patient. Additionally,
if a standalone patient sensor 29 is also to be used, then the clinician or the patient are also
required to attach this to the patient. Both of the patient interface 17 and the patient sensor 29
then also need to be attached to the respiratory apparatus 10 itself. Forming these various

connections can be undesirable.
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[0412] The patientinterface 17 has one or more patient sensors 29. The one or more
integrated patient sensors 29 may be configured to measure the blood oxygen saturation (SpQO,) of
the patient. The one or more integrated patient sensors 29 are positioned on the patient interface
17 to facilitate the measuring of the patient’'s blood oxygen saturation (SpO,).

[0413] The patient interface 17 may be used with the respiratory apparatus 10 described
above. Alternatively, the patient interface 17 may be used with any other respiratory apparatus that
may utilize a patient interface 17 with patient sensors 29, such as a ventilator, a CPAP apparatus, a
standalone humidifier, and/or an oxygen blender.

[0414] The patient interface 17 may comprise a nasal cannula interface, as shownin
Figures 3 to 7. In this configuration, the nasal cannula interface broadly comprises a head
securement assembly (otherwise referred to as a headgear) and a nasal cannula 30, and also
includes a gases inlet conduit 62. The head securement assembly enables a user to place and
maintain the nasal cannula 30 in the correct operational position. The gases inlet conduit 62 forms
a fluid or gases connection between the outlet end of the inspiratory conduit 16 and the nasal
cannula 30 to allow fluids or gases to flow between the inspiratory conduit and nasal cannula. The
gases inlet conduit 62 and detail of the main portion of the nasal cannula 30 will be described in
detail below.

[0415] The head securement assembly of the nasal cannula 30 may comprise one or more
straps. The one or more straps may include two front straps 50, a rear strap 53a, and a top strap
53b, as shown in Figure 3. In some configurations, the proximal end of the front straps 50 are
removably connected to the nasal cannula 30. In other configurations, the proximal ends of the
front straps 50 are non-removably connected to the nasal cannula 30. The rear strap 53a and the
top strap 53b extend between the distal ends of the front straps 50. In use, the rear strap 53a
wraps around the back of the patient’s head. In use, the top strap 53b wraps around the top of the
patient’'s head. In some configurations the head securement assembly is adjustable to allow
patients of different head shapes and sizes to use the nasal cannula 30. For example, an adjuster
such as an adjustment buckle 54 may be included which allows a patient to loosen or tighten the
top strap 53b.

[0416] Insome configurations, one or more of the straps are substantially elastic (i.e.,
made from an elastic material, e.g., elastane, that can stretch to accommodate a patient's head). In
some configurations, one or more of the straps are substantially rigid. In some configurations, one
or more of the straps are made of a substantially rigid material. In some configurations, one or more
of the straps are substantially inextensible. In some configurations, one or more of the straps are

made of a substantially inextensible material. In some configurations, one or more of the straps are
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self-supporting. In some configurations, one or more of the straps maintain their shape when notin
use.

[0417] Alternatively, the patient interface 17 is secured to the patient's head and face by
front straps 50 and a single rear strap 53a attached to the front straps 50. The rear strap is
attached to the front straps 50 via a buckle 54. Alternatively, the rear strap 53a is integral with the
front straps 50. The buckle 54 allows a patient to loosen or tighten the front straps 50 based on
individual preference. Alternatively, the integral front 50 and rear straps 53a are elastic and can be
stretched over a patient’s head. The elasticity of the straps exerts a force upon the head to hold the
nasal cannula 30 in the optimal position when in use. Elastic front straps 50, 53a can be used with
the adjustment buckle 54 or the elastic front straps 50, 53a may be used on their own without the
buckle 54.

[0418] The head securement assembly may also include a loop 55 which holds and
supports the gases inlet conduit 62 at or close to the inlet end as shown in Figure 3. The loop 55
comprises a first end connected to one of the front straps 50. The first end may be slidably
connected to the front strap 50. The loop 55 comprises a second end connected to the gases inlet
conduit 62. The second end may be removably connected to the gases inlet conduit 62.
Alternatively, the interface may comprise a tube clip that is connected to the tube and can be
removably coupled to the cannula. The tube clip supports the weight of the gases inlet conduit 62
and reduces the moment caused by the gases inlet conduit 62, thereby improving stability of the
patientinterface 17. The clip helps to reduce dislodgement of the patient interface 17. The clip may
be formed of a rigid material.

[0419] Alanyard 63 may also be provided with the patient interface 17. Figure 3 shows an
example of a lanyard 63. In the configuration shown, the lanyard 63 is connected to the gases inlet
conduit 62. Alternatively, the lanyard 63 is connected at a location at or close to the connection
between the inspiratory conduit 16 and the gases inlet conduit 62. In use, the lanyard 63 supports
the weight of the inspiratory conduit 16 and the gases inlet conduit 62. A toggle 64 is provided with
the lanyard 63 to allow adjustment of the lanyard's length. The toggle 64 makes the lanyard 63
suitable for any sized patient to use the patient interface 17. The lanyard 63 supports at least a
portion of the weight of the inspiratory conduit 16 in use, such that the weight does not act on the
patient or the nasal cannula 30. The use of the lanyard 63 reduces the portion of the combined
weight of the inspiratory conduit 16 and the gases inlet conduit 62 that pulls on the nasal cannula
30, helping to prevent the nasal prongs 33, 34 from interfering with the sensitive lining of the nasal
passages, or becoming displaced or misaligned in use. In the configuration shown the lanyard 63 is

loose fitting around the neck so as to reduce the chance of strangulation of the patient. The lanyard
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63 also provides a convenient way of supporting the inspiratory conduit 16 and the gases inlet
conduit 62. This allows the patient to turnin bed without tugging or pulling on the inspiratory
conduit 16 and helps avoid having the gases inlet conduit 62 from overheating under the blankets.
In one configuration the lanyard 63 has a clip that allows the lanyard to be opened and closed by a
user in order place and secure the lanyard 63 around a ‘patient’'s neck. The clip comprises a male
and female connector that snap fit together. The clip is disconnected by pulling one end of the
lanyard 63. The clip is easily disconnectable and uncouples when the user pulls on one side of the
lanyard. This allows the lanyard 63 to be removed quickly, for example in an emergency situation,
such as if the patient needs to be intubated.

[0420] The gases inlet conduit 62 will now be described in detail. The gases inlet conduit
62 is a short length of conduit or tubing relative to the inspiratory conduit 16 which runs between
the outlet of the inspiratory conduit 16 and the nasal cannula 30. In use, the gases inlet conduit 62
forms a lumen that defines a gases pathway between the inspiratory conduit 16 and the patient
interface 17, such that the gases flow exits the inspiratory conduit 16 and enter the gases inlet
conduit 62, travelling along the gases inlet conduit 62 to the patient interface 17 to be delivered to
the patient. One reason that secondary conduits such as the gases inlet conduit 62 can be used is
as follows: the inspiratory conduit 16 is relatively heavy and cumbersome as it is used to transport
the gases flow over a reasonably long distance (from the humidifier unit 2 to a point close to the
patient). The inspiratory conduit 16 is therefore required to have a wall that is strong enough to
support its own weight without collapsing. As the inspiratory conduit 16 is typically relatively long
(e.g.. 8 to 10 feet), this additional length and the thicker wall structure adds to the weight of the
inspiratory conduit 16. If the outlet of the inspiratory conduit 16 is connected directly to the patient
interface in such a manner that the patient is required to support this weight, this can cause
discomfort to the patient due to the weight of inspiratory conduit 16 acting on the patient.
Furthermore, the weight of the inspiratory conduit 16 can pull on the patient interface 17 and cause
it to become dislodged or misaligned. A lighter, shorter secondary conduit (e.g., gases inlet conduit
62) running between the outlet of the inspiratory conduit 16 and the patient interface 17 can be
used.

[0421] Gases inlet conduit 62 is lighter and shorter than the inspiratory conduit 16, and as
outlined above, is generally used with e.g., a lanyard 63 connected to the gases inlet conduit 62 or
to the connection between the inspiratory conduit 16 and the gases inlet conduit 62. In use, the
lanyard 63 (as outlined above) supports at least a portion of the weight of the inspiratory conduit
16, such that the patient interface 17 only needs to support the comparatively lighter the gases

inlet conduit 62. Furthermore, in configurations in which the lanyard 63 connects to the end of the
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gases inlet conduit 62, the patient does not need to remove the lanyard 63 when disconnecting the
gases inlet conduit 62 from the inspiratory conduit.

[0422] Various aspects of the nasal cannula 30 shall now be described in more detail with
reference to Figures 4 to 6B. Unless otherwise stated, the nasal cannula 30 illustrated in Figures 4
to 6B includes all of the features of the generalized nasal cannula described with reference to
Figure 3.

[0423] The nasal cannula 30 comprises two main parts: an interface connector 35and a
body 32. Example configurations of these two parts will now be described with particular reference
to Figures 4 and 5.

[0424] The interface connector 35 is in use connected to and in fluid communication with
the gases inlet conduit 62 as has been described above. However, it may be connected directly to
the inspiratory conduit 16 in alternative embodiments.

[0425] The configuration of Figure 5 shows the interface connector 35 as being
detachable from the remainder of the nasal cannula 30. Alternatively, the interface connector 35
may be an integral part of the nasal cannula 30. Alternatively, the interface connector 35 and the
nasal cannula 30 form a one-time fit, such that the user is prevented from disassembling the two
components following the initial assembly. In the integrated or one-time fit configurations, a
continuous gases flow path is formed through the inspiratory conduit 16, the gases inlet conduit
62, the interface connector 35, and to the prongs of the nasal cannula 30.

[0426] In some configurations interface connector 35 is generally tubular in shape having
a substantially circular inlet 59 on one side that curves to an oval or elliptical outlet 37, the outlet 37
being formed on one side of the interface connector 35 so that it is perpendicular to the inlet 59.
The circular inlet 59 in the illustrated form receives the patient end of the gases inlet conduit 62,
such that the gases flow from the gases inlet conduit 62 can pass through the interface connector
35.

[0427] In some configurations the interface connector 35 is integrated with or
permanently coupled to the gases inlet conduit 62. Alternatively, the interface connector 35 is
removably attached to the gases inlet conduit 62. The interface connector 35 engages with the
body 32 so that the gases flow can pass through the outlet 37 and transfer from the gases inlet
conduit 62 to the patient through the nasal prongs 33, 34 (described in detail below).

[0428] In some configurations the interface connector 35 is manufactured from a hard
plastic material that only deforms under relatively high loading conditions (that is, it cannot easily
be crushed in the hand of a user). The interface connector 35 may be moulded, injection moulded,

machined, or cast.
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[0429] The interface connector 35 in use is connected to the body 32, so that the gases
flow exiting the interface connector 35 enter the body 32. The body 32 will now be described in
detail.

[0430] The body 32 includes the nasal prongs 33, 34 extending from a base portion 39 of
the body 32. The gases flow passes through the body 32 to the nasal prongs 33, 34 and is
delivered to the patient. In some configurations, the nasal prongs 33, 34 extend parallel to each
other. In some configurations, the nasal prongs 33, 34 curve rearwards from the face mount
portion or body 32. In some configurations, the nasal prongs 33, 34 curve towards each other. The
structure of the prongs 33, 34 will be described in detail below.

[0431] The body 32 of the illustrated embodiment comprises side arms 31 and a tubular
member 38 comprising a recess, integrally moulded together as shown in Figures 4 and 5. The
tubular member 38 extends below the body 32 and is adapted to receive the interface connector
35 (for the configurations where the body 32 and the interface connector 35 are separable or
separate items). The body 32 has a lip 39 that extends around the upper edge of the tubular
member 38. The interface connector 35 is connected to the body 32 by a friction fit and the lip 39
on the body 32 helps to grip the interface connector 35 and form a sealed connection between the
interface connector 35 and the body 32. The tubular member 38 comprises a rib 40 which extends
below the body 32. The rib 40 helps to cradle and hold the interface connector 35 in the correct
position as it engages with the body 32, the rib 40 extending around the outside of the interface
connector 35. Qutlet 37 on the interface connector 35 aligns in use with the underside of the face
mount portion or body 32 when the interface connector 35 is connected to the body 32. This
alignment reduces the amount of gases which leak out of the nasal cannula 30, allowing effective
treatment of the patient by delivering maximum amount of humidified gases.

[0432] The side arms 31 are used to attach the front straps 50 to the body 32. The side
arms 31 extend from either side of the body 32. In some configurations, the side arms 31 are
formed as an integral part of the body 32. In use, the front straps 50 are attached to the side arms
31 so that the patient interface can be worn by a patient. In some configurations the ends of the
front straps 50 are looped through a pair of slits on the side arms 31, with the ends including a hook
and loop fastener or similar to hold the ends in place when they are looped back on themselves.
Alternatively, the front straps 50 or loops 66 may be clipped onto the side arms 31, for example by
way of co-operating male-female clips, or adhesively attached to the side arms 31.

[0433] Insome configurations, the body 32, nasal prongs 33, 34, side arms 31 and the

tubular member 38 are all manufactured as one continuous item. The body 32, nasal prongs 33, 34,
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side arms 31 and the tubular member 38 are all manufactured out of flexible polymer material such
as a soft thermoplastic elastomer (TPE), or silicone.

[0434] The following is a description of the nasal prongs. In the following description the
term “rear”, or “back" or any such synonym refers to that part of the structure that faces towards
and is closest to the patient's face when the nasal cannula is in use. The term “front” or “forward” or
any such synonym refers to the side, face or part which faces away from and is furthest away from
the face of a patient in use. The term “top” or “upper” refers to the side, face or part that is pointing
away from the floor, when a patient wearing the patient interface is standing or sitting upright and
looking forward. The term "bottom” or “lower” refers to the side, face or part that is directed or
pointing toward the ground, again when a patient wearing the interface is standing or sitting upright
and looking forward. For example, Figure 3 illustrates the patient interface 17 being worn by the
patient, wherein the directions described above can be evaluated with reference to this Figure. The
definitions for these directions remain consistent throughout, including in figures where the patient
interface 17 is shown without the patient.

[0435] In some configurations the body 32 includes two nasal prongs 33, 34 extending
upwards and curving inwards from the upper surface of the body 32 as shown in Figures 4 to 6B.
Referring to Figures 4 to 6B, the nasal prongs 33, 34 extend from the upper surface of the body 32
and each prong is placed in each nostril of the patient when the nasal cannula is in use. The prongs
33, 34 are configured to deliver the gases flow to a patient. The prongs 33, 34 receive the
humidified gases flow from the gases inlet conduit 62 via the gases inlet conduit 62, the interface
connector 35 and the body 32. The nasal prongs 33, 34 are therefore in fluid connection with the
interface connector 35 and receive the gases flow from the gases inlet conduit 62.

[0436] Referring to Figures 7A and 7B, the patient sensor 29 is located on the body 32 of
the nasal cannula 30. In some configurations, the patient sensor 29 is located on the nasal cannula
30 such that it contacts the patient's skin during use. The patient sensor 29 may have an adhesive
surface such that it can be secured in contact with the patient's skin.

[0437] The outer surfaces of the body 32 of the nasal cannula 30 may generally be divided
into outwardly facing surfaces and inwardly facing surfaces. The term “outwardly facing surface”
used herein can refer to an outer surface of the body 32 that faces away from the patient whilst the
nasal cannula 30 is in use. The term “inwardly facing surface” used herein can refer to an outer
surface of the body 32 that faces towards from the patient whilst the nasal cannula 30 is in use. The
front and bottom sides of the body 32 can be considered to be outwardly facing surfaces, whilst
the rear side can be considered to be an inwardly facing surface. The central portion of the top side

of the body 32 that is located under the patient’s nose in use may be considered to be an inwardly
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facing surface, whilst the remaining side portions of the of the top side may be considered to be
outwardly facing surfaces.

[0438] Figure 6B shows an exemplary patient respiratory interface 1000 that
comprises a nasal cannula 30 with asymmetrical nasal delivery elements 111, 112.

[0439] The nasal cannula 30 provides a patient with a patient interface suitable for the
delivery of high airflow, high humidity gas flow to the patient's nasal cavity/nares. In some
configurations, the nasal cannula 30 is adapted to deliver a high flow of gases over a wide flow
range (e.g. about 8 1pm, or higher depending on other therapy applications, perhaps such as 10 -
50 Ipm or higher). In some configurations, the nasal cannula 30 is adapted to deliver relatively low-
pressure gases.

[0440] As seen in Figure 6B, a gases inlet conduit 62 passes inlet gases to the nasal
cannula 30. A headgear 200 is shown provided with the patient respiratory interface 1000 to retain
nasal cannula 30 on the patient's face in use. A retention clip 280 is shown retaining the gases inlet
conduit 62 to the headgear 200. The nasal prongs 111, 112 are associated with a main body 110 of
the nasal cannula 30.

[0441] The nasal prongs 111 and 112 are curved to extend into the patient's nares in
use and to provide a smooth flow path for gases to flow through. The inner surfaces of the prongs
111 and 112 may be contoured to reduce noise. The bases of the prongs 111 and 112 may include

curved surfaces to provide for smoother gases flow. This may reduce the noise level during

operation.

[0442] The nasal prongs 111 and 112 are substantially hollow and substantially tubular
in shape.

[0443] The nasal prongs 111 and 112 may be consistent in diameter along their

lengths or alternatively may be shaped to fit the contours of the nares.

[0444] The main body 110 is shaped to generally follow the contours of a patient's
face around the upper lip area. The face mount part 110 is moulded or pre-formed to be able to
conform to and/or is pliable to adapt, accommodate and/or correspond with the contours of the
patient's face, in the region of the face where the cannula is to be located.

[0445] The asymmetry of the nasal prongs 111 and 112 may reduce the chance of
accidental occlusion of both nares. At least one of the nasal prongs 111 and 112 is therefore sized
to maintain a sufficient gap between the outer surface of the prongs 111 and 112 and the patient's
skin to avoid sealing the gas path between the nasal cannula 30 and patient. It should be
understood that in the context of the present disclosure, the nasal prongs 111 and 112 are

asymmetric, as described below.
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[0446] A further example of a patient interface having asymmetric prongs is shown in
Figures 44A-C.

[0447] As seen in Figure 6A and in Figures 44A-C, in some configurations a nasal
cannula 30 of the present disclosure comprises a first prong 111 and a second prong 112 that are
asymmetrical to each other, and a main body 110 comprising a gases inlet. The first prong 111 and
the second prong 112 are in fluid communication with the gases inlet. The nasal cannula is
configured such that at least about 60% of a total volumetric flow rate of gases flow into the gases
inlet is delivered out of the nasal cannula through the second prong 112.

[0448] The first prong 111 and the second prong 112 as illustrated in Figure 6B and
Figures 44A-C can be considered asymmetrical nasal delivery elements.

[0449] The first prong 111 and the second prong 112 are asymmetrical to each other
and/or are not symmetrical to each other and/or differ in shape and configuration to each other
and/or are asymmetrical when compared to each other.

[0450] The nasal cannula 30 is configured to cause an asymmetrical flow of gases at,
into and/or out of a patient's nares.

[0451] In some configurations, the nasal cannula 30 comprises a main body 110
comprising the first prong 111 and the second prong 112.

[0452] In some configurations, the first and second prongs 111, 112 are configured to
engage with the nasal passages in an unsealed (non-sealing) manner. In some configurations, at
least the second prong 112 is configured to engage with a nasal passage in a non-sealing manner.

[0453] In some configurations, the first and second prongs 111, 112 allow exhaled
gases to escape around the first and second prongs.

[0454] In some configurations, the first and second prongs 111, 112 are configured to
provide gases to the patient without interfering with the patient's spontaneous respiration.

[0455] The first prong 111 has a first prong outlet 111a defined by an opening at its tip
or terminal end 111b for delivery of gases from the first prong 111. Gases delivered through the
first prong 111 exit the first prong via the first prong outlet 111a.

[0456] The second prong 112 has a second prong outlet 112a defined by an opening at its
tip or terminal end 112b for delivery of gases from the second prong 112. Gases delivered through
the second prong 112 exit the second prong via the second prong outlet 112a.

[0457] We refer now to Figures 7A to 9C. These embodiments show or show parts of a
patient interface 17 configured to deliver breathing gases from a gases supply and humidification
source (not shown) to the patient, and headgear 200 configured to support and retain the patient

interface against the patient's face in use. As seen, for example, in Figures 7A and 7B, the patient
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interface 17 is in the form of a nasal cannula interface 1000 that is adapted to couple the
inspiratory conduit 16 via the gases inlet conduit 62 and that comprises at least one, but preferably
two, nasal prongs 111 and 112 configured to fit within the nares of a patient to deliver a flow of
gases to the patient. The headgear 200 is in the form of a head strap 200 that is preferably
adjustable in length to customise the size of the strap to the patient.

[0458] The nasal cannulainterface 1000 comprises a main body 110 including at least
one, but preferably a pair of, tubular nasal prongs 111 and 112, integrally moulded with or
removably attached to the mainbody 110 (i.e., body), and a gases flow part 120 that is removably
attached or integrally moulded to the gases inlet conduit 62. The gases flow part 120 is insertable
into the main body from either one of two opposing horizontal directions, i.e., from either left side or
the right side. In this manner, the position or location of the gases flow part 120 is reversible with
respect to the main body 110 (i.e.. body). In other words, a user may choose to have the gases flow
part 120 (and essentially the gases inlet conduit 62 extending there-from) extend from either the
left side or the right side of the nasal cannula interface 1000 depending on what is most
convenient, for example depending on which side of the patient the gas source or ventilator is
located.

[0459] The gases flow part 120 may be configured to fluidly couple the prongs of the
patient interface 1000 to the gases inlet conduit 62. In some embodiments, the gases flow part 120
may be a manifold.

[0460] The main body 110 is formed from a soft and flexible material such as silicone or
other cannula material known in the art. The nasal prongs 111 and 112 are preferably supple and
maybe formed from a sufficiently thin layer of silicone to achieve this property.

[0461] The gases flow part 120 is formed from a relatively harder material such as a
polycarbonate, a high-density polyethylene (HDPE) or any other suitable plastics material known in
the art. The main body 110 provides a soft interfacing component to the patient for comfortably
delivering the flow of gases through the nasal prongs 111 and 112, while the gases flow part 120
fluidly couples the gases inlet conduit 62 to the nasal prongs 111 and 112 of the main body 110.

[0462] The patient sensor 29, such as a pulse oximeter sensor or multiple pulse oximeter
sensors, may be located on or in the gases flow part 120.

[0463] The patient sensors 29 may be integrated into the gases flow part 120 and
therefore may be disposable. Alternatively, the patient sensors 29 may be removably mounted on
the gases flow part 120. The gases flow part 120 may have an appropriate recess or receiving
port/opening to receive the one or more patient sensor(s) 29. The one or more patient sensor(s) 29

may be removable and reusable.
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[0464] As previously described, the one or more patient sensor(s) 29 may be wireless
and/or wired. The or one or more wires of the patient sensor(s) 29 can be routed through the gases
flow part 120, via the inlet and back to a controller via the inspiratory conduit 16 or 62. The
controller may include the circuitry to operate the patient sensors, for example one or more pulse
oximeter sensors. The controller which controls the patient sensors may be a separate controller
to a controller 19 which controls the respiratory apparatus. In other arrangements, the controller
19 which controls the respiratory apparatus may also control the patient sensors.

[0465] The one or more sensor(s) are positioned on the gases flow part 120 so as to
position the patient sensor(s) 29 in contact with or adjacent the upper lip region, e.g., in the oral
region of the face. There are a number of blood vessels in the upper lip and the patient sensor(s) 29
can be used to determine blood oxygen via contact with or proximity to the upper lip region via the
gases flow part 120.

[0466] The gases flow part 120 may be formed from arigid plastics material as it is
received into a soft silicone body of the cannula. The gases flow part 120 being rigid makes it
easier to insert the manifold part into the face mount portion and retain the manifold part inits
operative position (i.e., inserted within the face mount). The manifold part is inserted into the main
body and in fluid communication with the prongs to direct gases from the inlet conduit to the
prongs. The patient sensors 29 located on or in the manifold part, being positioned in the main
body, positions the patient sensor 29 in a sensing position —i.e., the sensor is positioned adjacent
or in contact with the upper lip.

[0467] A patient's septum and/or columella is generally quite a sensitive area and can be a
source of discomfort when subjected to excessive contact pressure for prolonged periods. The
nasal cannula of the present disclosure can alleviate or reduce this pressure by providing a
cushioned region of the nasal cannula interface 1000 adjacent the patient's septum/columella.

[0468] The patient sensor 29, for example a pulse oximeter sensor, may be placed in
between the nasal prongs 111, 112 on the upper surface of the cannula such that it contacts the
septum/columella.

[0469] The patient sensor 29, for example a pulse oximeter sensor, may be located in an
accessory 400 (for example as a nasal cannula interface accessory) and/or a nasal cannula
component as described in more detail below. As shown in Figures 15C and 15F for example, the
pulse oximeter sensor 29 is located in the accessory 400.

[0470] Inthe embodiment of Figures 7A to 9C, the headgear used to retain the nasal

cannula interface 1000 against the patient's face comprises a head strap 200 of a single
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continuous length and is adapted to extend in use along the patient's cheeks, above the ears and
about the back of the head.

[0471] Primary end portions 201 and 202 of the strap 200 are adapted to releasably
connect to respective formations 101 and 102 (see Figure 8A for example) on either side of the
nasal cannula 100 to hold the cannula 100 in position during use.

[0472] A strap connector 230 is provided at each of the secondary end portions 203/204
of the main strap 210 and the respective end portions 203/204 of the strap segment 220.

[0473] Figure 7C shows a headgear of a nasal cannula interface where the strap segment
220 of Figure 7B is provided as three differently sized strap segments 220a, 220b, and 220c. Each
of the differently sized strap segments respectively have respective end portions 221a, 221b, and
221c¢, which correspond to the end portions 203 and 204 of the main strap 210.

[0474] Each connector 230 is provided with a strap connection mechanism at one end to
couple to the strap material, and a coupling mechanism at an opposing end to releasably couple
the respective end of a similar connector 230.

[0475] Cannula connectors 240 are provided at the primary end portions 201 and 202 of
the main strap 210. These connectors 240 have a similar strap connection mechanism to the strap
connectors 230 of the secondary end portions 203 and 204, but include a clip member, such as a
push fit clip 241, at an end of the connector 240 opposing the strap ends. The clip 241 is
configured to releasably couple the respective formation 101/102 at the side of the nasal cannula
interface 1000. The clip 241 is preferably a bendable part, such as a plastic part, that forms a
hinged portion relative to the strap. The clip 241 is preferably preformed to have a curved shape
along its length, such as one with an angle between flat and 20 degrees for example. This curve
allows the clip 241 to fit the contour of the patient's face in the region of the clip 241.

[0476] Referring to Figures 7D to 7H, a method of engaging and disengaging each
connector 240 of the head strap 200 to and from the nasal cannula interface 1000 will now be
described. Each connector 240 comprises a clip 241 having an elongate connector body 242 and a
lateral projection 243 at a terminal end of the body 242. The lateral projection 243 comprises an
inwardly facing engagement surface 243a. The face 244 of the connector 240 opposing the face
245 from which the projection 243 extends is preferably substantially smooth or planar. The
corresponding formation 101/102 of the nasal cannula interface 1000 comprises a channel
101a/102a having entry 101b/102b and exit 101¢/102c¢ apertures at either end of the channel
101a/102a. A peripheral wall of the exit aperture 101¢/102c¢ defines an abutment 101¢i/102ci
configured to engage with the surface 243a of the projection 243 of the clip 241. A periphery
101bi/102bi of the entry aperture 101b/102b defines an abutment for engaging a flange 246 at an
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opposing end of the body 242 to the projection 243. This acts to limit the extent of insertion of the
connector 240 into the corresponding channel 101a/102a. The flange 246 may be provided by a
terminal end of the strap connection mechanism and/or the side arm 270.

[0477] Each section on either side of the head strap 200 and adjacent the respective
primary end portion 201/202 includes or has applied thereto a side arm 270 comprising at least a
face contacting surface for frictionally engaging with the patient's face to stabilise the headgear
200 on the face at the cheek, such as the cheekbone or below or a region thereof, both during
coupling of the headgear to the nasal cannula interface 1000 and after when in use. The face
contacting surface is preferably of a relatively higher frictional surface material than the remainder
of the strap 200.

[0478] The side arm 270 may be a cheek support and/or a sleeve.

[0479] The face contacting surface is adapted to extend over a portion of the side of a
patient's face in use, preferably at or at least substantially towards the patient's cheek, to assist
with retaining or stabilising of the nasal cannula interface 1000 upon the face of a patient. The face
contacting surface, being locatable at the cheek of the patient, further assists in keeping a
remainder of the head strap 200 separated from and preferably extending below the eye or the
orbit of the eye of the patient, so as to prevent obstruction of vision and/or discomfort resulting
from the head strap 200 bridging at or near the eye or eye orbit.

[0480] It will be appreciated the face contacting surface may be adapted to extend over a
portion of the side of a patient's face in use, for example, extending from at or near or above the left
and right outer upper lips rearwardly and upwardly across the left and right cheeks.

[0481] The frictional surface material may be provided in the form of an elongate side arm
270 that is configured to receive the respective primary end portion 201/202 of the strap 200. The
side arm 270 is configured to removably couple (or alternatively be permanently coupled) about the
strap 200, a section of the strap 200 and/or a cannula connector 240/260 at the primary end
portion of the strap.

[0482] The side arm (as for example being a sleeve) 270 is coupled about the strap 210 at
the primary end portion 201/202 and also about a portion of the connector 240. The strap 210
extends through a passage 272 in the side arm 270, as can be seenin Figure 7B. The strap 210 is
adapted to be threaded through this passage and preferably remains free to be stretched or
elasticised or extended when in a sleeved configuration. The connector 240 is substantially housed
by the side arm 270 or shrouded by the face contacting surface to minimise direct contact with the

patient's skin thereby improving stability comfort of the headgear 200. The clip 241 extends from
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an end 273 of the side arm 270. In another embodiment, the side arm 270 can be over-moulded on
the connector 240 and/or the strap 210.

[0483] Referring to Figure 8A and 8B, the side arm 270 may be coupled about the
connector 260 extending from the strap 210 at the primary end portion 201/202. In this
embodiment the connector 260 is substantially housed by the side arm 270 or shrouded by the
face to minimise direct contact with the patient's skin thereby improving stability and comfort of
the headgear 200. In other words, the connector 260 extends fully though the passage 272 of the
side arm 270. The buckle 251/252 extends from an end 274 of the side arm 270 and the clip 261
extends from the opposing end 273.

[0484] The side arm 270 may be pre-formed to have a curved shape along its length, such
as one with an angle between flat and 20 degrees for example. The curve allows the side arm 270
to fit the contour of the patient's face or cheek in the region of the sleeve in use. Alternatively, the
side arm 270 may elastically or non-elastically deform to take on the shape of a curved sleeve upon
engagement with the primary end portion 201/202 or connector 260 of the head strap 200.

[0485] The side arm 270 provides the face contacting surface of relatively higher frictional
surface material for frictionally engaging with the patient's face or facial skin. This face contacting
surface is to be positioned for frictional engagement with the facial cheek skin of a patient. The
face contacting surface is at least localised to the strap or the section of strap which is to be
positioned upon the cheeks of a patient. The face contacting surface provided with the relatively
higher frictional surface material is preferably of a material that is smooth and comfortable on the
skin of the patient. The side arm 270 or at least the face contacting surface is therefore formed
from a relatively softer material than the connectors 240 and 260.

[0486] Inone preferred embodiment, the face contacting surface or the side arm 270 is
formed from a soft thermoplastic elastomer (TPE) but may alternatively be formed from another
plastics material such as silicone, or any other biocompatible materials.

[0487] Headgear for other forms of patient interfaces in addition to nasal cannula may
comprise side arm 270 as cheek supports as described or similar, at or adjacent either side end of
straps of headgear of the patient interface, which connect to the mask, for frictionally engaging
with the patient's face to stabilise the mask on the face at the cheeks, and particularly for example
direct nasal masks comprising nozzles or pillows which enter or engage the nares of the wearer.
Such headgear may again comprise a single head strap adapted to extend in use along the
patient's cheeks, above the ears and about the back of the head, with ends comprising clips in any

suitable form which couple to the mask on either side (or are permanently attached to the mask).
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[0488] The patient sensor 29, for example in the form of a pulse oximeter sensor, may be
provided on the nasal cannula interface 1000 of Figures 7 to 9.

[0489] The patient sensor 29 may be provided on nasal cannula interface 1000 in
accordance with any of the configurations described with reference to the nasal cannula 100 of
Figures 1 to 6B.

[0490] The patient sensor 29 may be provided on the headgear 200, or on another
removable part of the nasal cannula interface 1000 that connects to the main body 110, or the
gases flow part 120 of the nasal cannula interface 1000. In this way, if the main body 110, and/or
the gases flow part 120 are replaced or disposed of, the patient sensor 29 can be retained with the
headgear 200 or other removable part, so that the patient sensor 29 is not disposed of and can be
reused. For example, the patient sensor 29 could be provided on headgear 200 which is configured
to connect to multiple different sizes of main body 110, and/or gases flow part 120. This allows a
user to swap or replace parts of the cannula without having to dispose of the patient sensor 29.

[0491] Referring to Figures 7A to 9C, the patient sensor 29 may be provided on side arm
270. Any wiring associated with patient sensor 29 may extend through passage 272 of side arm
270 and extend from the end 274.

[0492] The patient sensor 29 may be recessed into the face contacting surface of the side
arm 270 and may be flush with that face contacting surface. The patient sensor 29 may be located
in any suitable position along the length of side arm 270, for example adjacent the formations 101,
102, or adjacent headgear strap 210.

[0493] The patient sensor 29 may be permanently mounted on the side arm, for example
the patient sensor 29 may be overmolded onto the side arm 270.

[0494] The patient sensor 29 may be removably mounted on the side arm 270 so that the
patient sensor 29 can be replaced or reused if the side arm 270 is disposed of. The patient sensor
29 can be removed, wiped, and incorporated into a different cannula having a similar recess in the
side arm 270 to receive the patient sensor 29. This allows the sensor to be reused for patient's
thereby reducing costs to a medical care facility.

[0495] Alternatively, the patient sensor 29 may be provided in a complimentary sensor
body that can be permanently or removably mounted on the side arm 270, for example ina
corresponding recess on the side arm 270. The recess and complimentary body may be provided
with one or more retaining formations configured to retain the body in the recess. The patient
sensor 29 being incorporated into the side arm 270 provide the patient sensor 29 in contact with

the cheek region, e.g., the buccal or temporal regions of the face. There are blood vessels in this
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area of the face that the sensor can be positioned adjacent and used to detect the blood oxygen
saturation of the patient.

[0496] A patientinterface, such as a nasal cannula interface 1000 in accordance with any
of Figures 7A to 9C, may comprise a plurality of patient sensors 29.

[0497] For example, the patient interface may comprise multiple patient sensors 29 (i.e.,
multiple pulse oximeter sensors) incorporated into the patient interface. For example, each or at
least one side arm 270 may have one or a plurality of pulse oximeter sensors 29 that are positioned
onorin the side arm 270 (i.e., sleeve). The measurements from these multiple sensors 29 can be
averaged by the controller to provide a blood oxygen (SpO») reading.

[0498] Eachside arm 270 may therefore comprise a single patient sensor 29.

[0499] In afurther alternative form, each side arm 270 (i.e., each side arm) of the cannula
may comprise multiple patient sensors. One, some or all of the plurality of patient sensors may be
removable. Each side arm 270 may comprise a plurality of recesses or openings to receive patient
sensors 29.

[0500] Multiple patient sensors 29 can be advantageous, as averaging the measured
values can provide for a more accurate SpO2 reading and reduce noise in the sensor readings
received by the controller.

[0501] Asdescribed inrelation to the arrangement of Figures 7A to 8B, a patient sensor
may be retained within a component of the patient interface, namely a side arm 270. A side arm 270
which accommodates one or more patient sensors may be provided as part of a patient interface
kit, or may be provided as a separate part which a user can switch out for a conventional side arm
of a patient interface.

[0502] Referring to Figures 9A to 9C, a retention clip 280 may be provided that comprises
a tubular body 281 for receiving and accommodating a portion of the gases inlet conduit 62
therein. A hook 282 projects from the tubular body 281 to couple the strap or other component of
the headgear 200. In this manner the gases inlet conduit 62 can be coupled or tethered to the head
strap 210 or headgear 200 in use. If the gases inlet conduit 62 is pulled, the force will be exerted
onto the head strap 210 and not directly on the cannula 100. This relocation of force will reduce the
likelihood of the nasal prongs 111 and 112 of the cannula 100 flicking out of the patient's nostrils.

[0503] One or more tethering points for connecting the clip 280 may be available on the
headgear 200, with preferably at least two symmetric tethering points on either side of the
headgear to increase usability.

[0504] It will also be appreciated the retention clip 280 may be removeable from or may be

a permanent fitting on the gases inlet conduit 62.
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[0505] The retention clip 280 may be connected or retained to a part of the patient
interface, such as for example a part of a patient interface which provides for a relatively more rigid
region (such as to facilitate support of the gases inlet conduit 62).

[0506] The retention clip 280 may also be positioned or affixed at a particular location on
the gases inlet conduit 62, for example a predetermined location may be provided which holds the
retention clip 280 in place.

[0507] The retention clip 280 may be configured to retain the wiring of the patient sensor
29, to secure the wiring against the gases inlet conduit 62. The patient sensor wiring can therefore
extend in parallel with the longitudinal axis of the gases inlet conduit 62.

[0508] The gases inlet conduit 62 may be provided with one or more sensor wires, for
example in the wall of the conduit, or extending through the bore of the conduit. The one or more
sensor wires may be configured to be electrically coupled to the patient sensor 29.

[0509] Such electrical coupling could be provided by a physical electrical coupling, such
as via an electrical connector, between wiring of the patient sensor 29 and the one or more sensor
wires in the gases inlet conduit 62.

[0510] Such electrical coupling could be provided via an inductive coupling. For example,
patient sensor wiring may extend alongside arm 270 and/or may be provided in the main body 110,
and/or the gases flow part 120 of the nasal cannula interface 1000. Conduit wiring may extend to a
position at or adjacent an end of the gases inlet conduit 62, where the gases inlet conduit 62 is
connected to the inlet of the nasal cannula. The gases inlet conduit 62 and the nasal cannula
interface 1000 may be provided with inductive couplers configured to electrical couple the gases
inlet conduit 62 to the patient sensor wiring.

[0511] Suchanarrangement would remove or reduce the need for a physical electrical
connector or the like, and the need for one or more exposed electrical contacts. Such an
arrangement would also remove or reduce the number of connections needing to be made by a
user in use of the nasal cannulainterface 1000. For example, if the patient sensor 29 and headgear
200 were to be reused, the user would not have to physically disconnect the patient sensor wiring
from the gases inlet conduit 62.

[0512] The gasesinlet conduit 62 may be a heated or an unheated conduit. The conduit
may be an extension of any desired length.

[0513] Asdescribed above, the patient sensor 29 may be configured to contact the face
of a patient.

[0514] The patient sensor 29 may be an optional addition to the patient interface. As an

addition to a patient interface, a patient sensor may be incorporated with a patient interface by way
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of an accessory. The accessory is configured to retain a sensor for measuring at least one patient
parameter. The accessory is configured to attach to the patient interface.

[0515] Anaccessory 400 may be provided as a nasal cannula interface accessory, as
shown for example in Figures 10-16.

[0516] The accessory 400 may be configured to attach to a nasal cannula interface 1000.
For example, it may be connected to the strap 200 of the nasal cannula interface 1000 as shown in
Figures 11, 13,15F and 15D.

[0517] It will be appreciated that the accessory 400 could be used on any suitable patient
interface with a strap (and not limited to a nasal cannula interface). However, as an example patient
interface, a nasal cannula interface is used below.

[0518] AsshowninFigure 12A, the accessory 400 comprises a sensor cavity 500, at least
one securement feature 610, 650, and a wire cavity 700. The sensor cavity 500 is configured to
retain a patient sensor 29, as shown in the view of Figure 12A. As described in more detail above,
the patient sensor 29 may be configured to measure at least one patient parameter. The at least
one securement feature 610, 650 is configured to connect the accessory 400 to the nasal cannula
interface 1000; for example, the at least one securement feature 610, 650 may be releasably
connected to the strap 200 of the nasal cannula interface 1000 as shown in Figures 11A and 11B,
and 13A and 13B.

[0519] The accessory 400 may comprise a main body 401.

[0520] The sensor cavity 500 and/or wire cavity 700 may be provided in a main body 401
of the accessory 400.

[0521] The securement feature 610, 650 may also extend from the main body 401.

[0522] The atleast one securement feature 610, 650 may be configured to releasably
connect the accessory 400 to the nasal cannula interface 1000. In some configurations, the at least
one securement feature 610, 650 may be configured to permanently connect the accessory 400 to
the nasal cannula interface 1000 so as not to be removeable (however optionally still moveable
along the strap as described in more detail below).

[0523] The wire cavity 700 may be configured to provide a pathway to the sensor cavity
500 for one or more wires 710, as shown in Figure 12A.

[0524] The accessory 400 may have one or more gripping features. The gripping features
may comprise, for example, protrusions which may aid or improve the gripping of the accessory
400 to the nasal cannula interface 1000. The gripping features may help the user move the
accessory 400 relative to the nasal cannula interface 1000 to position the accessory 400 (as

described in more detail below).
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[0525] AsshowninFigures 15E and 15F, a nasal cannula interface 1000 may be provided.
The nasal cannula interface 1000 may comprise a nasal cannula interface accessory 400.

[0526] The accessory 400 may be releasably connected to the interface 1000.

[0527] The accessory 400 may replace a component of the interface 1000, for example,
as shown in Figures 17A-18C, the accessory replaces the side arm (as a cheek support). In this
case, the interface may be provided without a side arm.

[0528] As described in more detail below a component may be provided which replaces a
component of the interface.

[0529] The example of the accessory in Figures 17A-C and 18A-C is a side arm 270 which,
as shown in Figures 7A-8B, and may be part of a nasal cannula.

[0530] Asdescribed above, the side arm 270 may be a check support configured to rest,
at least in part, on a patient's cheek in use.

[0531] AsshowninFigures 17A-18C, the accessory 400 comprises a sensor cavity 500, a
wire cavity 700, and a strap passage 950.

[0532] Insome configurations, the accessory 400 may comprise a securement feature.
The securement feature may be located at, or near, a first end 810 of the accessory 400.

[0533] The securement feature may be configured to connect to the cannula connectors
240 as described above in relation to Figures 7D to 7H.

[0534] Insome embodiments, the securement feature is connected to the strap 210 (as
with the embodiments of Figures 10A-16E).

[0535] AsshowninFigures 17A-18C, the sensor cavity 500 may be configured to retain a
patient sensor 29 (as shown in Figures 17B and 17C) configured to measure at least one patient
parameter. The wire cavity 700 may be configured to provide a pathway to the sensor cavity 500
for one or more wires 710.

[0536] The accessory 400 may comprise a main body 401.

[0537] The sensor cavity 500 and/or wire cavity 700 may be provided in a main body 401
of the accessory 400.

[0538] Insome configurations, the accessory 400 may have a securement feature
configured to connect to a cannula connector 240.

[0539] Insome configurations, for example, as shown in Figures 17A-18C, the accessory
400 comprises a strap passage 950. The strap passage 950 may extend from a second end 820 of
the accessory 400 along, at least a portion of a longitudinal axis of the accessory 400.

[0540] The strap passage 950 may allow for passage of the strap through the accessory

400 to the main body 110 (or another component of the patient interface).
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[0541] The strap passage 950 may allow for passage of the strap through the accessory
400 to a main body connection feature configured to connect the strap of the nasal cannula
interface 1000 to a main body 120. The connection feature may be the cannula connectors 240 as
described above in relation to Figures 7D to 7H.

[0542] The strap passage 950 may be located in the main body 401 of the accessory 400.

[0543] The strap passage 950 may be configured to contain the strap 200 of the nasal
cannula interface 1000.

[0544] The strap passage 950 may be shaped to contain the strap 200. That is, the strap
passage 950 may have a shape that corresponds to the shape of the strap 200. For example, as
shown in Figures 17C, 18B and 18C, the strap passage 950 may comprise a rectangular cross
section to correspond to a substantially flat, rectangular strap 200. In some configurations, the
strap passage 950 may have a circular and/or oval cross section.

[0545] Insome configurations, the strap passage 950 may have an opening at a first end
of the accessory 400, and an opening at the second end of the accessory 400, and a portion in
between each end that is enclosed. In some configurations, the strap passage 950 may be at least
partially exposed to an external face of the accessory 400. For instance, in Figures 18A-C, and in
particular in Figure 18B, at least a portion of the strap passage 950 is exposed to an external face
of the accessory 400.

[0546] Insome configurations, the strap passage 950 may be separate to the sensor
cavity 500, for instance, in Figure 17C. In some configurations the strap passage 950 may be part
of to the sensor cavity 500. For example, as shown for example in Figure 18B and the cross-
sectional Figure 18C, the strap passage 950 is located, at least partially, in the sensor cavity 500.

[0547] Insome configurations, the strap 200 may be adhered or otherwise connected to
at least one surface of the strap passage 950. For instance, the strap 200 may be connected to the
at least one surface of the strap passage 950 by an adhesive; or by way of further example, the
strap 200 may be overmolded within the strap passage 950. In some configurations, the strap 200
may be physically retained by another part of the accessory 400 for example the strap 200 may not
be adhered to, or otherwise attached to, the at least one surface of the strap passage 950.

[0548] It will be appreciated that, where appropriate, the disclosure below in relation to the
sensor cavity 500 may be applied to both the accessory 400 and component 2000 (as described in
more detail below).

[0549] AsshowninFigures 10A, 11A, 12A, 13A, and 16B the sensor cavity 500 is formed
on a first face 410 of the nasal cannula interface accessory 400, as shown in Figures 10A, 11A,

12A,13A, and 16B.
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[0550] The sensor cavity 500 may be formed within a main body 401 of the accessory
400.

[0551] AsshowninFigures 17B, 18B, and 18C, the sensor cavity 500 is formed on a first
face 410 of the accessory 400, as shown in Figures 17B, 18B, and 18C.

[0552] The sensor cavity 500 may be formed within a main body 401 of the accessory
400. As shown in Figure 17C, the sensor cavity 500 may be a substantially enclosed internal space
of the main body 401 of the accessory 400. In other configurations the sensor cavity may extend at
leastin part to an external face of the accessory.

[0553] The sensor cavity 500 may be shaped to receive the sensor. In some
configurations the sensor cavity 500 is: square, rectangular and/or circular. The sensor cavity 500
may have substantially rounded edges and vertices. The rounded edges and vertices may assist
positioning of the sensor in the sensor cavity 500 and prevent damage to the sensor. In an example
as shown in Figures 10A, 11A, and 16B the sensor cavity 500 may be rectangular with substantially
rounded edges and vertices.

[0554] The sensor cavity 500 may be a friction fit with the patient sensor 29 (for example
the housing of the sensor). In some configurations, an adhesive may be used to retain the patient
sensor 29 in the sensor cavity 500.

[0555] The patient sensor 29, as described in more detail above, may be a patient sensor
configured to measure a patient parameter. The patient parameter may be a physiological
parameter. For instance, the patient parameter may by a measure or indication of blood
oxygenation of the patient.

[0556] The sensor cavity 500 may be arranged to orient the patient sensor 29 to be in
contact with a patient. As shown in Figures 10A, 11A, 12A, 13A, 16B, 17B, 18B and 18C, the sensor
cavity 500 comprises an opening on a first face 410 of the accessory 400 which is configured to
face a patient in use. For example where the patient sensor 29 is a pulse oximeter sensor, the
patient sensor 29 may comprise a transducer (not shown), and the sensor cavity 500 may be
arranged to orient the sensor such that the transducer of the patient sensor 29 faces towards the
patient (such that the transducer contacts skin or position adjacent skin). In some configurations,
the transducer of the patient sensor may comprise a light transducer. The light transducer may be
aninfrared transducer and/or a red light transducer. The light transducer may be a photodiode or
phototransistor.

[0557] Insome configurations, the patient sensor comprises at least one light source. The
source being configured to be directed towards a patient's skin. The light source may be an

infrared source and/or a red-light source. The light source may comprise an LED. In some
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configurations, the light source may comprise a plurality of light sources, each light source emitting
light at a different wavelength. For example, the light source may comprise at least one red LED and
atleast one infrared LED. Each light source may have a corresponding transducer.

[0558] The wire cavity 700 may be formed on the same face, or a different face as the
sensor cavity 500 of the accessory 400. The sensor cavity 500 may be formed on the first face 410
of the accessory 400, and the wire cavity 700 may be located on the second face (for example
adjacent the first face) 420 of the accessory 400. By way of further example, as shown in Figures
12A, 13A and 16B, the sensor cavity 500 and the wire cavity 700 may both be formed on the first
face 410 of the accessory; or, as shown in Figures 17B, 18B, and 18C, the sensor cavity 500 and
the wire cavity 700 may both be formed on the first face 410 of the accessory.

[0559] The wire cavity 700 may be formed adjacent to the sensor cavity 500, as is shown
by Figures 12A, 13A, 16B, 17B, 18B, and 18C.

[0560] The wire cavity 700 may extend from an external face to the sensor cavity 500. The
wire cavity 700 may extend from a face of the accessory 400 to the sensor cavity 500.

[0561] The wire cavity 700 may comprise an opening on a face of the accessory 400
which is configured to face a patient in use. As shown in Figures 18A and 18B, the wire cavity 700
may comprise an opening on the first face 410 of the accessory 400 so as to face the patient in use
—this may aid in assembly of the patient sensor 29 and sensor cavity 500 by allowing the wire to be
easily inserted into the wire cavity 700. By way of further example, as shown in Figures 10A, 11A,
12A, 13A, and 16B, the wire cavity 700 may comprise an opening 651 on the first face 410 of the
accessory 400 so as to face a patient.

[0562] Insome configurations, the wire cavity 700 may comprise a plurality of openings on
different faces of the accessory (optionally adjacent faces) for example as shown in Figure 16B
where the wire cavity 700 has an opening on a side surface and an opening on a patient surface.
This allows the wire to enter on a different face of the accessory to the face which contacts the
patientin use.

[0563] The wire cavity 700, may extend through a single face of the accessory to the
sensor cavity 500.

[0564] The wire cavity 700 may comprise a slot. Further, the wire cavity may be one or
more of: square, rectangular and/or circular. For instance, as shown in Figures 12A, 13A, 16B, 17A,
18B, and 18C the wire cavity is substantially rectangular.

[0565] The wire cavity 700 may, for example, be a groove and/or cut-out of the accessory
(for example, the main body of the accessory). In some configurations, the wire cavity may extend

from a side face, or a rear face of the accessory 400.
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[0566] In some configurations, the wire cavity 700 may comprise one or more retention
features. The retention features may aid in retaining the wire in the wire cavity 700 once installed.
The retention features may comprise at least one ledge extending from a perimeter of the wire
cavity 700. The at least one ledge may extend from alternating sides of the wire cavity (so as to not
overlap).

[0567] The wires 710 that the wire cavity 700 is configured to provide a pathway for may
comprise a cable, a cord, a lead, cable harness or any other insulated assembly of electrically
conductive material. In some configurations, a single wire 710 may be accommodated in the wire
cavity 700. In other configurations, more than one of the same type or different types of wires 710
may be accommodated in the wire cavity 700.

[0568] Insome configurations, the wire cavity 700 may, for example, be an aperture
allowing for a pathway to the sensor cavity 500 for one or more wires 710.

[0569] The accessory 400 may be attached to the nasal cannula interface 1000 through
the at least one securement feature 610, 650. The at least one securement feature 610, 650 may
be configured to retain the accessory 400 to a strap 200 of the nasal cannula interface 1000.

[0570] The atleast one securement feature 610, 650 may be configured to extend from a
side (for example, a face) of the accessory 400 opposite the sensor cavity 500. As shown by
Figures 10B, 11B, 12B, 13B and 16A-E, the at least one securement feature 610, 650 may be
configured to extend from a second face 420 of the accessory 400, the second face 420 being
provided on the opposite side to the first face 410.

[0571] The securement feature 610, 650 may retain the accessory 400, whilst allowing for
the user to move the accessory 400 relative to the nasal cannula interface 1000 and/or remove the
accessory 400 from the nasal cannula interface 1000. The securement feature 610, 650 may be
configured to both substantially prevent movement of the accessory 400 along the strap 200 and
allow relative movement of the strap 200 and accessory 400. The securement feature 610, 650
may be configured to allow relative movement of the strap 200 and accessory 400 (for example, by
allowing the accessory 400 to move relative to the strap 200) when a threshold force is applied. By
configuring the accessory 400 to be moveable along the length of the strap 200, the clinician may
be able to position the patient sensor 29 in a desired location. The required type and degree of
threshold force may depend on the type of securement feature 610, 650 and the material of the
strap 200. It will be appreciated that the securement features 610, 650 may comprise one or more
features, for example: a fastener (i.e., hook and loop — comprising a plurality of hooks and a plurality
of loops which are configured to engage with each other; the hook and or loop may be provided on

a substrate), magnets, one or more hooks, and/or geometric features.
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[0572] The securement feature may allow for the accessory 400 to be connected and
disconnected from the strap 200 so as to be relocated along the length of the strap 200 (as
described in more detail below).

[0573] Referring now to Figures 16A-E, the at least one securement feature 610, 650 may
comprise at least one arm 611. The at least one arm 611 may be configured to extend around at
least part of the strap 200 of the nasal cannula interface 1000.

[0574] The atleast one arm 611 may comprise a first portion 611a and a second portion
611b. The first portion 611a may extend from the accessory 400: optionally, the first portion 611a
may extend in a perpendicular direction from the second face 420 of the accessory 400. The
second portion 611b may be configured to be oriented substantially perpendicular to the first
portion 611a, and/or parallel to the accessory 400 and/or the second face 420 of the accessory
400.

[0575] The at least one securement feature 610, 650 may comprise a pair ofarms 611, as
shown in the configuration depicted by Figures 16A-16D. The pair of arms 611 may be configured
to releasably connect the accessory 400 to the nasal cannula interface 1000 and/or optionally to
the strap 200 of the nasal cannula interface 1000.

[0576] AsshowninFigures 16A-E, the pair of arms 611 may extend from the accessory
400, and each arm 611 may extend towards the other arm and/or towards a center of the
accessory 400. The arms 611 may be arranged along an axis of the accessory; the axis may, for
example, be configured to be parallel to an axis of the strap 200 when the accessory 400 is
connected to the strap 200.

[0577] Eacharm 611 of the pair of arms 611 may comprise a first portion 611aand a
second portion 611b. The first portion 611a of each arm 611 may extend from the accessory 400:
optionally, the first portion 611b may extend in a perpendicular direction to the second face 420 of
the accessory 400. The second portions 611b of each arm may be configured to be oriented
toward each other and/or the second portions 611b may be configured to be oriented toward a
center of the accessory. Optionally, the second portion 611b of each arm 611 may be oriented
substantially perpendicular to the associated first portion 611a, and/or parallel to the accessory
400 and/or the second face 420 of the accessory 400. In some configurations, the first portion
611a may extend vertically upwards from the accessory 400, and the second portion 611b may
extend inwards towards a center of the accessory 400. In some configurations, the first portion
611a may extend vertically upwards from the accessory 400, and the second portion 611b may

extend towards the second portion 611b of the other arm 611. The first portion 611a and the
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second portion 611b of each arm 611 may form an angle that is less than 90 degrees, or about 90
degrees, or less than about 120 degrees.

[0578] Eacharm 611 may form a ‘U’ shape with the second face 420 of the accessory. The
U shape formed by one arm may face the U shape formed by the other arm so as to retain the strap
of the nasal cannula interface.

[0579] The atleast one arms 611 may be configured to receive the strap 200 of the nasal
cannula interface 1000. For instance, in configurations where the securement feature 610, 650
comprises a pair of arms 611, a gap 630 may be defined between the pair of arms 611. The strap
200 of the nasal cannula interface 1000 may be configured to be insertable to the gap 630 to be
connected to the accessory 400. The pair of arms 611 of the securement feature 610, 650 may be
configured to receive the strap 200 of the nasal cannula interface 1000 to be connected to the
nasal cannula interface 1000. The width of the strap 200 of the nasal cannula interface 1000 may
be larger than the gap 630. The strap 200 may only be inserted into, and/or removed from, the gap
630/the accessory 400 when aligned with an edge of the strap 200 or when the strap 200 is folded
along the width of the strap 200.

[0580] The atleast one arms 611 may comprise a plurality of arms.

[0581] Referring now to Figures 10A-15F, the at least one securement feature 610, 650
may comprise a clip 650.

[0582] The clip 650 may be connected to the accessory 400; it may be configured to
secure the accessory 400 to the nasal cannula interface 1000, for example, it may secure the
accessory 400 to the strap 200 of the nasal cannula interface 1000.

[0583] The clip 650 may extend from the accessory 400, in some configurations, the clip
650 may extend from the second face 420 of the accessory 400 as shown in Figures 10A-15F.

[0584] The clip 650 may comprise a clip arm 660. The clip arm 660 may be connected to
the accessory 400 through a biasing element 670. The biasing element 670 may comprise a hinge
or spring or a geometric feature. The biasing element 670 may bias the clip arm 660 to a closed
position or an open position. Figures 10A-15F show the exemplary configuration of a clip arm 660
comprising a hinge 670 in open position.

[05685] As shownin Figures 10A-15B the hinge 670 is a living hinge.

[0586] The clip 650 may be configured to retain the strap 200 of the nasal cannula
interface 1000 to the accessory 400 when it is in a closed position. When the clip 650 is in a closed
position (as, for example, shown in Figures 13D and 15D), the clip may retain the strap 200 between

the clip 650 and the nasal cannula interface 1000 to the accessory 400. When the clip 650 is closed
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and retaining the strap 200 of the nasal cannula interface 1000, the accessory 400 may be
prevented from sliding relative to the strap 200.

[0587] The clip arm 660 may comprise a contacting surface 680 as shown by Figures 10B,
11B, 12B 13B, 14B, and 15B. The contacting surface 680 may be configured to engage with the
strap 200 of the nasal cannula interface 1000 when the clip 650 is in a closed position.

[0588] The contacting surface 680 may be located within a recess 690 of the clip arm 660,
as shownin Figures 10B, 11B, 12B 13B, 14B, and 15B. The recess 690 may be shaped to receive
the strap 200 of the nasal cannula interface 1000.

[0589] The contacting surface 680 may comprise at least one protrusion. The at least one
protrusion may be configured to aid in retaining the strap 200 when the clip 650 is in a closed
position (for example, as shown in Figures 13C, 13D, 15C and 15D).

[0590] The atleast one protrusion may comprise at least one rib 682. The at least one rib
682 may be located perpendicular to a width of the strap 200 when the strap 200 is engaged with
the contacting surface 680, and/or perpendicular to a longitudinal axis of the contacting surface
680. In some configurations, as shown in Figures 10B, 11B, 12B, and 13B, the at least one rib 682
comprises a pair of ribs 682. The pair of ribs 682 may be located at opposing ends of the
contacting surface. When the strap 200 is engaged with the contacting surface 680, the pair of ribs
682 may be spaced along a length of the strap 200, and/or a longitudinal axis of the contacting
surface 680.

[0591] The at least one protrusion may comprise one or more bumps 683. The one or
more bumps 683 may, for instance, comprise a bump 683 located in each corner of the contacting
surface, as shown in Figure 14B. By way of further example, as shown in Figure 15B, the one or
more bumps 683 may be patterned across the entire contacting surface 680, or at least a portion
of the contacting surface 680. By way of yet another example, the one or more bumps 683 may be
patterned in offset rows, such as is shown in Figure 15B, or they may be patterned in aligned rows.

[0592] The contacting surface 680 may have a non-smooth and/or a substantially rough
surface.

[0593] A surface which contacts the strap of the accessory 400 (for example, a rear face
of the accessory 400) may comprise at least one protrusion. The at least one protrusion may be
configured to aid in retaining the strap 200 when the clip 650 is in a closed position (for example, as
shown in Figures 13C, 13D, 15C and 15D). The protrusion may be that as described above and may
be configured to be complementary to the at least one protrusion of the contacting surface 680.

[0594] Referring now to Figures 15A and 15B, the clip arm 660 may comprise an aperture
695 that may extend through the clip arm 650, and optionally may extend through the contacting
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surface 680. The aperture 695 may be configured to receive a portion of another of the at least one
securement system: optionally, the another of the at least one securement system may be at least
one arm 610, for example, as shown in Figures 15A and 15B.

[0595] The accessory 400 may comprise a pair of arms 610 located on each side of the
clip 650, for example, as shown in Figures 10A-14B (as described in more detail above). The second
portions 630 of the arms are oriented in the same direction (and are optionally parallel).

[0596] Thisisin contrast to the arms 610 of Figures 16A-16B, where the second portions
630 extend towards each other.

[0597] The clip arm 660 may comprise at least one retention feature 640. The retention
feature 640 may be configured to engage with a mating portion 645 of the accessory 400
configured to retain the clip 650 in a closed position. For example, as shown in Figures 10B, 11B,
12B, 13B, 14B, and 15B, the retention feature 640 comprises a protrusion, and the mating portion
645 comprises a corresponding recess. By way of further example, the retention feature 640 may
comprise a recess, and the mating portion 645 may comprise a corresponding feature such as a
protrusion.

[0598] The accessory 400 may be attachable to the nasal cannula interface 1000 at a
plurality of interface attachment locations and/or a plurality of patient face locations. The plurality
of patient face locations may correspond with the plurality of attachment locations.

[0599] The plurality of attachment locations on the nasal cannula interface 1000 may be
defined by at least a connection point between the strap 200 and the main body 110 of the nasal
cannula interface 1000.

[0600] The patient face locations may be locations where the accessory 400 is located in
proximity to the patient's face. For instance, the patient face locations may be locations proximal to
the patient's cheek, or by way of further example, may be locations proximal to the space between
the patient's eye and lip.

[0601] The accessory 400 may be configured to be adjustable between a plurality of
attachment locations. In some configurations the accessory 400 may be adjustable between the
attachment locations without being removed from the nasal cannula interface 1000, or optionally,
without being removed from the strap 200. For instance, the accessory 400 may be configured to
be adjusted slidably between a plurality of attachment locations.

[0602] Insome configurations the accessory 400 may be adjustable between the
attachment locations by disconnection of the clip and the user moving the accessory to a new

location before reengaging the clip (for example, by moving the clip to a close position).
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[0603] The accessory 400 may be configured to be adjustable between the plurality of
patient face locations. In some configurations the accessory 400 may be adjustable between the
patient face locations without being removed from the nasal cannula interface 1000. For instance,
the accessory 400 may be configured such that it may be adjusted slidably between the plurality of
patient face locations (for example, in the direction along the strap as shown by the arrow in
Figures 15E and 15F).

[0604] The accessory may be for instance located proximal to the patient's cheek. By way
of further example, it may be located proximal to the space between the patient’s eye and lip.

[0605] The accessory 400 being attachable to the nasal cannula interface 1000 at a
plurality of locations along the strap 200 may allow for easier positioning of the patient sensor 29
relative to the patient. This allows for the position of the sensor to be modified based on, for
example, the patient's facial structure, or the location of other medical devices (for example
nasogastric tubes). For example, the accessory 400 may be moved to another side of the nasal
cannula.

[0606] The accessory 400 being attachable to the nasal cannula interface 1000 at a
plurality of locations along the strap 200 may also allow for a patient sensor 29 to be retrofitted to
the nasal cannula interface 1000. This allows for a patient sensor 29 to be added to the nasal
cannula interface 1000 on an as needed basis.

[0607] Insome configurations, the accessory 400 may comprise an extension portion
which extends away from the main body of the accessory 400. The extension portion may
comprise the sensor cavity 500 and wire cavity 700 to allow the patient sensor 29 to be located at
a specific location — for example, a patient's ear lobe.

[0608] AsshowninFigures 16A-16C, the face of the accessory 400 which is configured to
face a patient in use is substantially circular. The face of the accessory 400 which is configured to
face a patient in use may be other shapes, for example, oval, or rectangular.

[0609] As showninFigure 16E, the face of the accessory 400 which is configured to face a
patientin use may comprise at least one surface material 277. The at least one surface material
277 may cover a or the face of the accessory 400 which is configured to face a patient.

[0610] The surface material 277 may be located on, or be the face contacting surface, as
described above.

[0611] The atleast one surface material 277 may in some configurations (for example, as
shown in Figure 16E) not cover the patient sensor 29, and in some configurations, it may cover the
patient sensor 29. The at least one surface material may be provided with an aperture such that the

at least one surface material does not extend over the sensor cavity of the accessory.
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[0612] The at least one surface material may be the same material as the accessory 400,
or it may be a different material as the accessory 400. For example, the at least one surface
material may be a fabric material and/or silicone and/or a thermoplastic elastomer, and the
accessory 400 may be a plastic.

[0613] The atleast one surface material and the accessory 400 may be, for instance,
separable from the accessory 400 or integral with the accessory 400.

[0614] The at least one surface material may be a film or membrane.

[0615] The atleast one surface material may be configured to increase friction between
the accessory 400 and a patient's face. The at least one surface material may have adhesive or
slip-resistant material properties. Further, the surface material may be configured to provide a
frictional force to resist movement between the accessory 400 and the strap 200.

[0616] As described above a component may be provided to replace, or be a component
of, the patient interface, for example the nasal cannula 100.

[0617] The component may be able to replace an existing component of the nasal cannula
interface 1000. The component may be provided as an additional component which a user can
optionally add to the patient interface (for example, as a replacement component), or as a
component as part of patient interface which comes pre-assembled.

[0618] Insome configurations, the component may be connectable as an intermediate
component between other components of the nasal cannula interface 1000. For example, the
component may be connectable between the side arm 270 and the main body 110.

[0619] The component may be connected to a strap. The component may be connected
to the strap 210 at any point, but in some configurations, at a second end. The second end may be
opposite the first end.

[0620] The component may comprise a connection feature.

[0621] The connection feature may be configured to connect to the nasal cannula
interface 1000.

[0622] The component may be a side arm as described above.

[0623] The connection feature may be configured to connect directly to a main body of
the nasal cannula interface 1000 (as a main body connection feature). In these embodiments, the
main body connection feature may be or comprise features of the cannula connectors 240 as
described above in relation to Figures 7D to 7H.

[0624] The component may be formed integrally (for example, by overmolding) with the

connection feature and/or the strap. In some configurations, the strap 210 may be connected to
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the connection feature (for example, as described above in relation to Figures 7D to 7H) and then
the component overmolded.

[0625] The connection feature may alternatively, or additionally, be a fastener (e.g.. hook
and loop — comprising a first substrate having a plurality of hooks and a second substrate
comprising a plurality of loops), magnets, or geometric features.

[0626] The component may comprise any of the features of the accessory as described
above.

[0627] Insome configurations, the component may be the accessory of Figures 17A to
18C but permanently attached to the strap and/or cannula connector.

[0628] As previously described, as part of providing a patient with respiratory support, one
or more physiological parameters of the patient may be measured by a patient sensor. Some
patient sensors may require placement on or near the patient's body in order to measure the
desired physiological parameter. Accordingly, as previously described, a patient respiratory
interface may incorporate a patient sensor.

[0629] Invarious configurations that have been described, an accessory may be provided
for a patient respiratory interface. The accessory is able to be attached to the patient respiratory
interface. For example, the accessory may be connected to part of the headgear or may be
attached to another part of the patient interface such as a main body of the patient interface itself.
The accessory is configured such that one or more patient sensors may be mounted to the
accessory. For example, an accessory maybe configured such that one or more patient sensors
may be retained by the accessory. The accessory may include a sensor cavity or cavities to retain
the patient sensor or sensors.

[0630] As previously described, in some forms the accessory may be provided as, or as
part of, a component of a patient respiratory interface. In particular, an accessory which is referred
to as a component of the patient interface may be substitutable for a conventional component of
the patient interface. In substituting for the conventional component, the accessory as a
component may provide the functionality of the conventional component and in addition provide
the sensor-retaining functionality of an accessory.

[0631] Anaccessory as a component may be or be part of a patient interface, such as the
patient interface 17 illustrated in Figure 3. For example, an accessory as a component may be or be
part of a headgear of or for a patient interface, for example, as part of the head strap 200 illustrated
in Figures 7A-H. As a further example, an accessory as a component may be or be part of a side

arm of a patient interface, for example, the side arms 31 illustrated in Figure 4, the side arm 270
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illustrated in one or more of Figure 7C, 8A and 8B, or the accessory 400 of Figures 17A-C or
Figures 18A-C.

[0632] Suchacomponent may replace another part of the patient interface, for example,
as has been described in relation to the accessory 400 that can be substituted for a side arm of a
patientinterface.

[0633] Insome configurations, a component to which a sensor may be mounted may be
an intermediate component between a headgear and a remainder of the patient interface to which
it attaches. More particularly, an accessory as a component of the patient interface may be
provided as part of a headgear-interface connector, or may include connector features for
connecting a headgear and another part of the patient interface together.

[0634] Where anaccessory is substitutable for a conventional component of a patient
interface, the accessory component may interconnect with at least one other part of the patient
interface. By interconnecting the accessory component and at least one other component may
become interconnected. When interconnected, the components are not able to freely move
relative to one another. Contrastingly, in other configurations where the accessory does not
interconnect with another component of the patient interface, relative movement of the accessory
and/or the part of the patient interface to which it attaches may be possible. For example, the
accessory 400 of Figures 10A-10C may be configured to in use be slidable along the strap about
which it attaches. As a further example, the accessory 400 of Figures 16A-E may be configured so
that it can slide along the strap which is to be received within the securement feature 610.

[0635] Anaccessory component may be substitutable for, for example, a side arm, a
buckle, a tube clip, or any other conventional component of a patient interface. Where the
accessory component (hereinafter referred to just as a component) is substituted into the patient
interface, the component may connect with other components of the patient interface. For
example, where the component is substitutable for a side arm, the component may connect to both
the main body of the patient interface and another part of the patient interface such as a headgear
strap or headgear connector. The component may interconnect with one or each of the other parts
of the patient interface with which it connects.

[0636] By way of example, various arrangements of components for a patient interface
which are configured to retain a patient sensor will now be described.

[0637] AsshowninFigure 19A, the nasal cannula interface 1000 includes a main body
110. A pair of side arms 270 extend laterally from the main body 110. The nasal cannula interface

1000 also includes a headgear 200, with a first strap 211 and second strap 212.

72



WO 2023/161909 PCT/1B2023/051829

[0638] Atone side of the nasal cannula interface 1000 one of the side arms 270is
connected to the second strap 212 of the headgear by a connector 3200. The connector 3200
allows for connection of both the side arm 270 and second strap 212 to it.

[0639] At the other side of the nasal cannula interface 1000 of Figure 19A a component
2000 is provided. The component 2000 is connected to both the other side arm 270 and the first
strap 211 of the headgear. The component 2000 also has a component body which can retain a
patient sensor 29.

[0640] Whileillustrated in Figure 19A as only having the component 2000 provided at one
side of the connection between the side arm 270 and the headgear 200 of the patient interface, in
other configurations a component 2000 may be provided at both sides of the patient interface.

[0641] Where a component 2000 is provided at both sides of a patient interface, the
patient or a clinician can be provided the option of where a patient sensor is located. For example,
the location of a patient sensor may be changed between the components 2000 at either side of
their face. This may provide for increased comfort for the patient. It may also allow multiple of the
same or different patient sensors to be utilised at the same time.

[0642] Whileillustrated in Figure 19A as connecting between a side arm 270 and a first
strap 211 of the headgear, a component 2000 may connect between any other two desired
components of a patient interface. For example, a component 2000 may be provided between two
portions of a headgear, or as previously described may be provided in the form of a side arm 270 to
connect between a main body of the patient interface and part of a headgear of the patient
interface.

[0643] A component 2000 may include one or more of the same connector features as a
connector that is not configured to retain a patient sensor 29. For example, the component 2000 of
the configuration of Figure 19A may include one or both of the connector features of the
connector 3200.

[0644] Figure 19B shows a perspective view of the portion of the patient interface 1000
marked A in Figure 19A.

[0645] In Figure 19B the component 2000 is shown connected at one end to the side arm
270 and at the other end to the first strap 211 of the headgear. The component 2000 has a first
connector 2010 which connects to the side arm 270, and a second connector 2020 which
connects to the first strap 211 of the headgear.

[0646] As shownin Figure 19B, the first connector 2010 is located at a first end 2001 of
the component 2000 and the second connector 2020 is located at a second end 2002 of the

component.
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[0647] Figure 19C shows the detail marked A in Figure 19A, but from the opposite side of
the component 2000 as is shown in Figure 19B.

[0648] The component 2000 includes a component body 2005. As is seen in Figure 19C,
the component body has a sensor cavity 500, within which a patient sensor 29 is retained.

[0649] The component body 2005 may be located between the first end 2001 and second
end 2002 of the component. For example, as shown in Figures 19B and 19C, the component body
2005 may be provided between the first connector 2010 and second connector 2020 of the
component, so that the first connector 2010 and second connector 2020 are located at respective
lateral sides of the component body 2005.

[0650] One or both of the first connector 2010 and second connector 2020 may be
configured to releasably connect the component with the respective other parts of the patient
interface.

[0651] For example, as seen particularly in Figure 19B, the second connector 2020
includes a buckle 2021 through which an end of the first strap 211 of the headgear can be passed.
The length of the strap may be adjusted by sliding through the buckle 2021. The first strap 211 may
be removed from the buckle 2021 to disconnect the second end 2002 and the first strap 211 from
each other.

[0652] Also as seeninFigure 19B and 19C, the first connector 2010 is configured to be
releasably connected to the side arm 270. The first connector 2010 can receive and retain part of
the side arm 270. Parts of the first connector 2010 can be moved relative to each other to release
the engagement with the side arm 270 and allow the side arm 270 and first connector 2010 to
become disconnected with each other.

[0653] Asillustrated in Figures 19A-C, the opening of the sensor cavity 500 is provided at
an internal surface of the nasal cannula interface 1000 which in use is adjacent to the patient's face.
By this configuration, part of the patient sensor 29 may be directly exposed to the patient's body.

[0654] As the opening of the sensor cavity 500 is provided towards the patient's face in
use, the patient's face may act to further retain the patient sensor 29 within the sensor cavity 500.

[0655] Figure 20 is a view of a component 2000 not retaining a patient sensor 29, and
Figure 21 is a view of the component 2000 with a patient sensor 29 retained by it.

[0656] As showninFigure 20, the component body 2005 is located between the first
connector 2010 and second connector 2020. The component body 2005 has a sensor cavity 500.
In the configuration of Figure 20, the sensor cavity 500 is formed in a first face 2007 of the

component body 2005.
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[0657] The sensor cavity 500 is defined by one or more walls 2006 of the component body
2005.

[0658] The component body includes a wire cavity 700. The wire cavity 700 may extend
between the sensor cavity 500 and an outside of the component body 2005 to provide a pathway
for one or more wires to the sensor cavity 500.

[0659] As previously described, the wire that the wire cavity 700 is configured to provide a
pathway for may include a cable, a cord, a lead, cable harness or any other insulated assembly of
electrically conductive material.

[0660] Asseenin Figure 20, the wire cavity 700 is provided at the first face 2007 of the
component body 2005. The wire cavity 700 has an opening at the first face 2007 of the component
body 2005. The wire cavity 700 opens between the sensor cavity 500 and an external face of the
component body 2005 that is adjacent to the first face 2007.

[0661] A wire cavity 700 may take the form of a slot that is recessed from a face of the
component body and provides a passageway between the sensor cavity 500 and an outside of the
component body.

[0662] The wire cavity 700 may be of various cross-sectional configurations. For example,
a wire cavity 700 may have a substantially square, rectangular, or circular cross-section. A wire
cavity 700 may be of more than one cross-sectional configuration along its length. A wire cavity
700 may have any one of the foregoing cross-sectional configurations at any one or more
locations along its length.

[0663] Asseenin Figure 20, the buckle 2021 of the second connector 2020 includes two
apertures 2022 through which the end of a headgear strap can be passed in to connect the strap to
the second connector 2020.

[0664] A patient sensor 29 is shown in Figure 21 retained within the sensor cavity 500 of
the component body 2005. A shape of the sensor cavity 500 may be defined to complement a
shape of the patient sensor 29. For example, as seen in Figures 20 and 21, the perimeter of the
sensor cavity 500 around the walls 2006 of the component body corresponds to outer shape of
the patient sensor 29.

[0665] As seeninFigure 21, the sensor cavity 500 has a substantially rectangular shape,
with rounded edges. A sensor cavity 500 may have various other shapes, such as, for example, a
square or a circular shape. The configuration of the sensor cavity, or at least of at least one
dimension of the sensor cavity, may correspond to a dimension of an intended patient sensor for

use with the component 2000.

75



WO 2023/161909 PCT/1B2023/051829

[0666] A sensor cavity 500 may provide an interference fit with a patient sensor, in order
to aid in retaining the patient sensor 29 at or within the sensor cavity 500. Such an interference fit
may be in the form of a friction fit. Additionally, or alternatively, an interference fit may include a
snap-fit arrangement between the sensor and sensor cavity.

[0667] Anadhesive may be provided between the patient sensor and part of the sensor
cavity to retain the patient sensor within the sensor cavity.

[0668] Where the opening of the sensor cavity is to be in use adjacent to the patient's
face, the patient's face may also aid in retaining the sensor within the sensor cavity.

[0669] A wire cavity 700 may also correspond in shape to the part of the wire 710 which it
is to receive. As seen in Figure 21, the patient sensor 29 includes an extension portion 710a about
the proximal portion of the wire 710. The dimensions of the wire cavity 700 are configured to
correspond to the dimensions of the extension portion 710a.

[0670] The sensor cavity 500 of a component 2000 may be such that when a patient
sensor is provided in the sensor cavity, a part of the patient sensor may be exposed to an outside
of the component. For example, a patient sensor may include a transducer and/or a light source.
The component body 2005 and sensor cavity 500 in it may be arranged so that, when the
component 2000 is used as part of a patient interface by a patient, one or both of the transducer
and light source faces towards the patient. More particularly, the component body 2005 and
sensor cavity may be arranged so that a transducer and/or light source are exposed to an outside
of the component 2000.

[0671] Insome configurations the first face 2007 of the component body 2005 into which
the sensor cavity 500 is formed may be a face of the component body which is oriented towards
the patient when the component 2000 is used as part of a patient interface 1000.

[0672] Insuch configurations, a body of the patient sensor 29 will be provided adjacent to
the patient in use. Accordingly, where the patient sensor 29 includes a transducer and/or light
source, these may be provided so that they face towards the patient.

[0673] Where the opening of the sensor cavity is oriented towards the patientin use, a
patient sensor may be retained or additionally retained in the sensor cavity 500 by the presence of
the patient's face.

[0674] In other configurations the first face 2007 of the component body 2005 into which
the sensor cavity 500 is formed may be a face of the component body which not oriented towards
the patient when the component is in use as part of a patient interface 1000. In some
configurations, the first face 2007 and opening of the sensor cavity 500 may be oriented away from

the patient in use.
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[0675] In such configurations, the component body 2005 may include one or more holes
through the component body 2005 at a wall 2006 of the body to allow a transducer and/or light
source of the patient sensor 29 to face towards the patient in use.

[0676] The sensor cavity 500 may be arranged to provide part of a retained patient sensor
29 to be in contact with the patient when the component 2000 is used as part of a patient interface.

[0677] An opening of a wire cavity 700 may be oriented to face the patient in use. More
particularly, an opening of the wire cavity 700 in a direction transverse to the length of wire cavity
700 between the sensor cavity 500 and the outside of the component body 2005 may face the
patientin use.

[0678] The patient-facing face of the component body 2005 of the component 2000
illustrated in Figures 19A and 19B is substantially rectangular. In other configurations, a patient-
facing face of a component body 2005 may have a substantially circular shape.

[0679] A component 2000 or at least the component body 2005 and any parts integrally
formed therewith may be formed from a biocompatible material. For example, they may be formed
from a biocompatible plastics material, such as for example a thermoplastic elastomer (TPE), or
silicone, or a liquid silicone rubber (LSR).

[0680] As previously described in relation to the accessory 400, and particularly with
reference to Figure 16E, a face of the component 2000 or particularly the component body 2005
which is configured to face the patient in use may comprise at least one surface material, such as
the surface material 227 previously described. The surface material may be provided across part or
all of the face of the component 2000 which faces the patient.

[0681] The surface material may be the same material as what the component 2000 or
particularly component body 2005 is made from. In other configurations, the surface material may
be a different material.

[0682] A surface material of the component 2000 may function to provide a desired
coefficient of friction between the component 2000 and the patient's face.

[0683] A surface material of the component 2000 may act to provide retaining of the
sensor within the sensor cavity. For example, a surface material may be provided across part or all
of the opening of the sensor cavity once the sensor has been provided therein.

[0684] A patient sensor 29 may be provided within the sensor cavity 500 as part of a
component 2000. In other configurations, an appropriate patient sensor 29 may be fitted to the
component 2000 by a user.

[0685] A component 2000 may be provided as a separate element for use with a patient

interface. Alternatively, a component 2000 may be provided as part of a patient interface.
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[0686] The exploded view of Figure 22 shows various components of a configuration of a
component 2000 that includes a first connector 2010 and a second connector 2020. As seenin
Figure 22, the second connector has a buckle 2021 to which a strap of a headgear may be
attached.

[0687] The first connector 2010 includes a first connector body 2013. In the configuration
of Figure 22 the first connector body 2013 is formed integrally with the component body 2005. The
component body 2005 is also formed integrally with the second connector 2020.

[0688] Inthe exploded view of Figure 22, the first connector 2010 also includes a second
body having a pair of detents 3205 and biasing means 3207. The first connector 2010 also includes
a slide 3209, which has a first slide part 3209a and a second slide part 3209b. The parts of the first
connector 2010 may cooperate to allow another part of the patient interface, suchasanendof a
side arm 270, to be received and retained by the first connector then to be selectively released.

[0689] A component 2000 may have the connector features of a connector 3200, as is
illustrated in Figures 23-32. Further details of the configuration of a first connector 2010 of a
component 2000 are provided below by way of description of a connector 3200.

[0690] Described in relation to Figures 23-32 is a first connector part 3201 which can be
secured to the connector 3200 by the detent 3205 and/or protrusion 3215. While described in
relation to Figures 23-32 as a first connector part 3201 or clip 3301, reference elsewhere herein
will be made to a first connector. A first connector may be generally understood as relating to a
part the patient interface where a first connection with another part of the patient interface, for
example, a body of the patient interface, may be made. For example, in Figures 19A and 19B, the
component 2000 has a first connector 2010 which connects to a body of the patient interface
1000. More particularly, the first connector 2010 connects to a side arm 270 of the patient
interface 1000.

[0691] Described in relation to Figures 23-32 is a second connector part 3203, as part of
the connector 3200. Such a part is elsewhere herein described as a second connector. A second
connector may generally be understood as relating to a portion of a component of the patient
interface where a second connection with another part of the patient interface, for example, with a
headgear or headgear part, may be made. For example, in Figures 19A and 19B the component
2000 has a second connector 2020 which connects to a headgear 200 of the patient interface.

[0692] Withreference to Figures 23 to 32, a first preferred embodiment of a connector
3200 will now be described. The connector 3200 has a first connector part in the form of a clip
3201, a second connector part in the form of a carrier 3203, a detent 3205 for securing the clip and

the carrier together, a biasing means 3207, and a slide 3209. The slide 3209 is moveable relative to
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the clip 3201 and/or the carrier 3203 between a secured position and a free position. In the
secured position, the detent 3205 is substantially inhibited from moving and releasing the clip 3201
from the carrier 3203. In the free position, the detent 3205 is able to move to release the clip 3201
from the carrier 3203. The biasing means 3207 urges the slide towards the secured position.

[0693] In the preferred embodiment shown, the biasing means 3207 and detent 3205 are
integrally formed together. The biasing means 3207 comprises a pair of resilient legs 3208 and the
detent comprises a pair of resilient arms 3211. The arms and legs are substantially resistant to
deformation or are resiliently flexible. The arms 3211 are flexible to allow the clip 3201 to be
inserted when the slider 3209 is in the secured position, as described below. The arms and legs
extend from a body portion 3210.

[0694] As described in more detail below, the resilient legs 3208 urge the slide towards
the secured position. The legs extend from the body portion 3210 in the same direction and are the
same length as each other. The sides 3208a of each leg are slightly tapered so that a free end
3208b of each leg is narrower than an end 3208c¢ that joins the body portion 3210. The free end
3208b of each leg is rounded. The side surfaces, top surface 3208d and bottom surface 3208e of
each leg are substantially planar surfaces.

[0695] The resilientarms 3211 are spaced apart and extend from the body portion 3210 in
the same direction as the legs 3208. The arms are the same length as each other, and longer than
the legs. The arms 3211 are biased towards each other. As described in more detail below, when
the clip 3201 is inserted into the carrier 3203, the pair of resilient arms 3211 are biased towards
engagement with the notches of the clip.

[0696] Eacharm has a linear portion closest to the body portion 3210 which extends into
an arcuate portion 3212. The arcuate portion 3212 allows the arms 3211 to bend when the clip
3201 is inserted into the carrier 3203 with the slide 3209 in the secured position. The arcuate
portion 3212 is concave when viewed from the position of the slide. The arcuate portion 3212 has a
narrower width than the linear portion. The side surfaces, top and bottom surfaces of each arm are
substantially planar surfaces. The top and bottom surfaces act as bearing surfaces between the
slide 3209 and the subassembly of the carrier with the biasing means 3207/detent 3205.

[0697] Eachresilientarm 3211 comprises a protrusion 3215 for engagement with a
complementary notch of the clip 3201. The protrusion 3215 is at the free end of each arm. Each
protrusion 3215 has a generally triangular shape, as shown in Figure 24 and the notch has a
complementary triangular shape for positive engagement between the protrusion and the notch. In

an alternative embodiment, the notch may be a shoulder.
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[0698] The slide 3209 has a lug 3217 for engagement with the biasing means and a stop
3227 as shown in Figure 25 for locating the slide and carrier 3203 in the secured configuration.
Another stop may be provided near stop 3227 to control the extent of movement of the sliderin
the free position. There may be an additional stop or stop 3227 may be extended. In the preferred
embodiment shown, the slide 3209 is a sleeve. The sleeve has a first interior surface and a second
spaced apart interior surface opposite the first surface. The stop 3227 is formed on the first
surface and the lug 3217 is formed on the second surface. In an alternative embodiment, the stop
and lug may be formed on the same surface. Figures 24 to 28 are cross sectional views through a
central plane of the connector. Accordingly, those figures show the lug, the stop, and the biasing
means.

[0699] AsshowninFigures 24 to 28, the lug 3217 is centrally positioned within the slide
3209. The lug 3217 has two outwardly tapered surfaces 3219 with a rounded nose 3221.

[0700] The stop has a wedge-shaped profile when viewed from the side, as shown in
Figure 30. The stop cooperates with a slot in the carrier. When the slide is in the secured position, a
surface of the stop engages a surface of the slot, preventing the slide from moving past the
secured position. The wedge shape of the stop aids assembly of the slide to the carrier.

[0701] The slide 3209 has two protrusions 3223 for engagement with the detent for
substantially inhibiting movement and release of the clip 3201 from the carrier 3203. The
protrusions are generally semi-circular shaped, as shown in Figures 24 to 28. The slide 3209 has a
pair of longitudinally extending rails 3225. The slide may have scalloped portions for a user to grasp
the slider. The slider may be fitted with a soft sleeve component to provide the user with a better
grip to operate the connector, which may also be more comfortable for a patient to have against
their skin. The sleeve may be overmolded or co-moulded with the sleeve or may be a separately
formed component that is assembled with the slider.

[0702] The clip 3201 is a substantially planar and rigid component. The clip 3201
comprises a pair of notches 3213. The notches 3213 are positioned towards a nose section 3201a
of the clip 3201 and are a generally triangular shape. A first side 3213a of the notch 3213 closest to
the nose of the clip 3201 is a steeper angle than the second side 3213b of the notch 3213. The first
side is relatively steep to assist in preventing the clip 3201 from being removed when the slide is in
the secured position.

[0703] The carrier has been described as a separate component to the combined
detent/biasing means component. Alternatively, the carrier may be integrally formed with the

detent/biasing means component.
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[0704] The biasing means has been described as comprising a pair of resilient legs.
Alternatively, the biasing means may comprise a single leg or more than two legs. In further
alternatives, the leg biasing means may comprise any other type of spring element to act as a
return mechanism for the slider.

[0705] The detent has been described as comprising a pair of resilient arms. Alternatively,
the detent may comprise a single arm or more than two arms. The clip has been described as
having a pair of notches. Alternatively, the clip may have a single notch or more than one notch. The
number and position of the notches will correspond to the number and position of the
complementary protrusions on the resilient arms.

[0706] The biasing means has been described as having two legs that move away from
each other and are biased towards each other to urge the slider to the secured position.
Alternatively, the legs may be deformed in another direction to provide a similar return action. For
example, the legs may twist or bend along their length.

[0707] The features and characteristics of the legs may be modified to suit the application;
that is, they can be modified to tune the force of on the slide as it moves between the secured and
free position. The features and characteristics that may be chosen or designed to be modified
include the angle of the legs, the thickness of the legs, and the angle of the lug.

[0708] In a further alternative embodiment, the combined detent/biasing means
component may be formed in two parts. Each part would have an arm and a leg and would be held
in place relative to the carrier by location features. In a further alternative embodiment, the
detent/biasing means may be a single leg and arm combination that act on one side of the clip only.
In this embodiment, the connector will have location features for securing the detent/biasing
means in place together with guides and/or abutment features to ensure the components of the
connector are correctly located relative to each other in view of the forces acting on the
components by the arm/leg.

[0709] The biasing means and detent have been described as being integrally formed
together. Alternatively, they may be separately formed components that may or may not be
connected together.

[0710] The embodiments of the connector have been described as having a biasing
means for urging the slide towards the secured position. In an alternative embodiment, the
connector may not have a biasing means, but the slider could be held in the free and/or secured
positions by other suitable mechanisms. For example, the connector may have one or more
catches that hold the slider in the free and/or secured positions. Such catches may automatically

engage the slider and/or carrier or may be features that are controlled by a user.
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[0711] The disclosure also provides for a conduit and wire clip 4000. The clip 4000 may be
used to attach a conduit of a patient interface together with a wire, for example the wire of a patient
sensor 29.

[0712] Figure 33 illustrates a perspective view of a clip 4000, and Figure 34 illustrates an
end-on view of the clip 4000. The clip 4000 has a wire receptacle 4006 to receive a wire and a
conduit receptacle 4007 to receive a conduit.

[0713] The conduit receptacle 4005 is defined by the two walls 4001 and 4002. The wire
receptacle 4006 is defined by the two walls 4003 and 4004. Each of the receptacles have an
opening across their length which is narrower than a corresponding maximum width of the
receptacle. The pairs of walls 4001 and 4002, and 4003 and 4004, each curve towards each other
at their distal extents.

[0714] The cross-sectional size and shape of each receptacle may be made to
correspond to the cross-sectional size and shape of an intended sensor wire and conduit,
respectively.

[0715] The clip 4000 of Figures 33 and 34 may be for connection to a wire and conduit
which each have a substantially circular cross-section.

[0716] The width of each of the receptacles 4006 and 4007 may be made to be the same
or preferably smaller than a corresponding width of the wire or conduit with which the clip is to be
coupled. By this configuration, an interference fit may be provided between the wire or conduit and
the clip when the respective element is located within a respective receptacle.

[0717] While illustrated in Figures 33 and 34 as having a length that is approximately equal
to its overall lateral dimensions, a clip 4000 may have either relatively greater or lesser length than
one or both of its lateral dimensions.

[0718] As seeninFigure 33, the corner 4010 of the first wall 4001 is rounded between its
edge at the opening of the conduit receptacle 4007 and its edge at the proximal end of the clip
4000. The rounded corner provides a locally increased width of the opening of the conduit
receptacle 4007. This locally increased width may aid in a user attaching the clip onto the conduit.

[0719] A corresponding corner of the other wall 4002 of the conduit receptacle 4007 may
be rounded in the same way, to further increase the width of the opening of the conduit receptacle
4007 at its end.

[0720] Only one end of the conduit receptacle 4007 of a clip 4000 may have rounded
corners, or both ends may.

[0721] Rounded corners may similarly be provided on one or more of the corners or one

or both ends of the wire receptacle 4006 of a clip 4000.
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[0722] One or more clips such as the clips 4000 may be used along with a patient
interface, and particularly with a patient interface that can retain a patient sensor as described
herein. Where a patient sensor includes a wire, the trailing wire may present an inconvenience to
the patient or a clinician. By the use of one or more clips, one or more sensor wires may be secured
to a conduit of the patient interface. This may reduce clutter and increase the simplicity of the
overall patient interface and patient or clinician interactions with it.

[0723] Figure 35 shows part of a conduit 62 for a patient interface, along with a wire 710,
for example for a patient sensor. A clip 4000 is attached to both the conduit 62 and wire 710, so
that a portion of the conduit 62 is received with a conduit receptacle of the clip and a portion of the
wire 710 is received within a wire receptacle of the clip.

[0724] AsseeninFigure 35, the clip 4000 orients the longitudinal axes of the conduit 6
and wire 710 parallel with each other, at the location where the clip 4000 is connected.

[0725] Figure 19A also illustrates two clips 4000 as part of the patient respiratory interface
1000 with a conduit 16. In Figure 19A the opening of each of the conduit receptacles are shown.
The wire 710 that extends from the patient sensor extends along the length of the conduit 16 and is
obscured by it.

[0726] Insome arrangements, a component of or for a patient interface that is configured
to retain a patient sensor may be a connector that includes a conduit retaining portion or tube clip.
The component may have a sensor mount that is configured to retain the patient sensor. The
sensor mount may be configured to couple a sensor mount receiving portion of another
component of the patient interface.

[0727] Figure 36A illustrates a patient respiratory interface in the form of a nasal cannula
interface 1000. While illustrated as a nasal cannula interface, it will be appreciated that the interface
may be of other types as disclosed herein. The nasal cannula interface 1000 has a nasal cannula 30
and associated gases inlet conduit 62 for supplying a flow of breathable gases. The nasal cannula
interface 1000 has respective side arms 270 which extend on either lateral side of the nasal
cannula 30.

[0728] Insome arrangements, the gases inlet conduit 62 may be provided as a first
portion 62a and a second portion 62b. The first portion 62a and second portion 62b may be
connected together at or by the component 2000, and more particularly at or by the conduit
retaining portion 2100.

[0729] The nasal cannulainterface 1000 includes a component 2000 which is configured
to retain a patient sensor 29. The component 2000 is provided in the form of a component 2000.

The component 2000 has a conduit retaining portion 2100 for retaining a portion of the gases inlet
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conduit 62. The component 2000 has a sensor mount 2200 which is configured to retain a patient
sensor 29.

[0730] The conduit retaining portion 2100 may have a shape which surrounds an entirety
of the gases inlet conduit 62, as illustrated in Figure 36A in the form of a collar which surrounds the
gases inlet conduit 62. In other arrangements, the conduit retaining portion 2100 may be in other
forms which do not entirely surround the gases inlet conduit 62. For example, the conduit retaining
portion 2100 may be in the form of a tube clip or part thereof as described elsewhere herein, for
example in relation to Figures 33-35.

[0731] Insome arrangements, the conduit retaining portion 2100 may be removably
attachable to the gases inlet conduit 62. For example, where the conduit retaining portion 2100 is in
the form of a conduit receptacle 4007 of the tube clip 4000 of Figures 33-35, the conduit retaining
portion 2100 may be removably attachable to the gases inlet conduit 62.

[0732] Inother arrangements, such as for example where the conduit retaining portion
2100 entirely surrounds the conduit, the conduit retaining portion 2100 may only be removable by
sliding over an end of the gases inlet conduit 62 or may not be non-destructively removable from
the conduit.

[0733] Insome arrangements, the conduit retaining portion 2100 when retaining the gases
inlet conduit 62 may be fixedly associated with the conduit. In such arrangements, the conduit
retaining portion may not be able to move relative to the gases inlet conduit, for example by either
or both of a translation along the gases inlet conduit or a rotation about it. In such arrangements,
the component 2000 may be provided as part of the gases inlet conduit 62.

[0734] Inother arrangements, the conduit retaining portion 2100 may be at least partially
movably associated with the gases inlet conduit 62, for example by being one or both of
translatable along the gases inlet conduit or rotatable about it.

[0735] Atleastone side arm 270 of the patient interface has a sensor recess 2050. The
sensor recess 2050 is sized and configured to receive the sensor mount 2200 of the component
2000. The sensor recess is configured so that, when the patient interface is worn by a patient, a
portion of the patient's face is optically exposed to a patient sensor 29 retained in the sensor
mount 2200 which is itself inserted into the sensor recess 2050.

[0736] The sensor recess 2050 may be configured and located on the side arm 270 so
that a portion of the patient's cheek is at least optically exposed to a sensor mount 2200 inserted
therein. More particularly, the sensor recess 2050 may be configured and located on the side arm
270 so that a portion of the patient's face between an eye and their lip is at least optically exposed

through the sensor recess.
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[0737] Insome arrangements, the sensor recess 2050 may be a windowed recess in the
side arm. The sensor recess may extend into the side arm from a non-patient-facing side of the
side arm 270, and an at least partially transparent window may be provided at the base of the
sensor recess 2050. The sensor mount 2200 may be insertable into the sensor recess 2050 up to
the window of the recess.

[0738] Inother arrangements, for example as illustrated in Figure 36A, the sensor recess
2050 may be an aperture that extends through the side arm 270 between the non-patient-facing
and patient-facing sides of the side arm 270. In these arrangements, a portion of the patient's face
beneath the sensor recess 2050 is physically exposed when the patient interface 1000 is worn. The
sensor recess 2050 is arranged such that when the patient interface is worn by a patient, the
Sensor recess exposes a portion of the patient's face which would otherwise have been covered by
the interface.

[0739] Where the sensor recess 2050 is in the form of an aperture through the side arm
270, a sensor mount 2200 inserted into the sensor recess 2050 may, when the patient interface is
worn by a patient, be arranged to be in contact with the patient's face.

[0740] The sensor mount 2200 and sensor recess 2050 may engage with an interference
fit when the sensor mount 2200 is inserted into the sensor recess 2050.

[0741] Insome arrangements, the sensor mount 2200 and sensor recess 2050 may be
configured to become engaged with each other so as to resist the withdrawal of the sensor mount
2200 from the sensor recess 2050 once the sensor mount 2200 is inserted a particular degree or
fully into the sensor recess 2050.

[0742] The sensor mount 2200 and sensor recess 2050 may have mutual engagement
features which engage together upon insertion of the sensor mount 2200 to a predetermined
depth within the sensor recess 2050. The predetermined depth may be such that, when the patient
interface is worn by a patient, the sensor mount is in contact with the patient's face. Such mutual
engagement features may, for example, be snap-fit features, interference fit features, or magnetic
engagement features.

[0743] Insome arrangements the sensor mount 2200 may be configured to become
irreversibly connected with the sensor recess 2050 when inserted therein. In other arrangements
the sensor mount 2200 may be resisted against removal when inserted into the sensor recess
2050 but may be repeatably insertable and removable therefrom.

[0744] The sensorrecess 2050 of a side arm may be of any shape, but particularly one
which corresponds to the shape of the sensor mount 2200 which it is to receive. For example, the

sensor mount 2200 may have a square, rectangular, ovoid, or circular cross-section, and the
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sensor recess 2050 may have a corresponding square, rectangular, ovoid, or circular cross-
section.

[0745] In some arrangements it may be desirable to limit or prevent rotation of the sensor
mount 2200 and sensor recess 2050 relative each other about an axis of insertion of the sensor
mount 2200 into the sensor recess 2050. In these cases, the cross-sections of the sensor mount
2200 and sensor recess 2050 may closely correspond with each other and may be of a not solely
circular shape. A not solely circular shape may include a circular cross-section with one or more
detents or notches and corresponding projections, to act together in use to resist relative rotation
between the parts.

[0746] The side arm 270 with a sensor recess 2050 may be configured to be substitutable
for a conventional side arm of another patient interface, to provide for the integration of sensing of
one or more patient parameters with the patient interface. Where sensing of a patient parameter is
desired, a user may disconnect the existing side arm from the patient interface and headgear or
headgear connector and reconnect in its place the side arm 270 with a sensor mount 2200. Where
the patient interface includes a component 2000, the sensor mount 2200 may then be inserted into
the sensor recess 2050 for use in monitoring the patient parameter. Where a particular patient
interface does not include a component 2000, a component 2000 may be provided to the gases
inlet conduit 62, or otherwise an gases inlet conduit 62 having a component 2000 may be provided
for connection to the patient interface, and the sensor mount 2200 then inserted into the sensor
recess 2050.

[0747] Because the sensor mount 2200 is insertable into the sensor recess 2050 from the
side of the side arm 270 which contacts the patient's face in use, the sensor mount 2200 may be
able to be inserted and removed from the sensor recess 2050 while the patient interface 1000 is in
use by a patient.

[0748] Asillustrated in the configuration of Figure 36A, both of the side arms 270 of the
nasal cannula interface 1000 have respective sensor recesses 2050 and 2051. Such a
configuration may allow for a sensor mount 2200 to be selectively inserted into either sensor
recess 2050 or 2051, such that the patient sensor 29 may be positioned at either side of the
patient's face.

[0749] Inthe configurationillustrated in Figure 36A, the patient gases conduit 62 away
from its connection to the main body 110 may be curved around to the other side of the interface,
so that the illustrated sensor mount 2200 of the component 2000 may be inserted into the sensor

recess 2051.
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[0750] Inother arrangements, such as for example illustrated in Figure 37, the patient
interface 1000 may be configured so that the gases inlet conduit 62 is optionally connectable to
either lateral side of the main body 110 of the interface. In such an arrangement the gases inlet
conduit may be said to be connectable to the main body in a plurality of different directions. In the
configuration of Figure 36A, the conduit 62 is connected to the left side of the main body 110 from
the patient's perspective. As shown in Figure 37 the main body 110 has connection ports 110a and
110b for the gases inlet conduit 62 at both the left and right sides of the main body 110, and the
gases inlet conduit 62 is shown connected at the right side of the main body 110 at the connection
port 110b. When connected at the connection port 110b, the sensor mount 2200 of the
component 2000 may be insertable into the sensor recess 2051 of the right side arm 270. The
connection port 110a which does not have the gases inlet conduit 62 connected to it may be
sealed by a plug or other closure.

[0751] This arrangement allows a user to conveniently select the side of the patient's face
at which the patient sensor 29 is provided by switching the side of the main body 110 at which the
gases inlet conduit 62 is connected.

[0752] By connecting the gases inlet conduit at the side of the main body 110 which
corresponds to the sensor recess 2050 or 2051 to which the sensor mount 2200 is to be inserted,
an amount of curvature of the gases inlet conduit may be minimised. In particular, the curvature of
the gases inlet conduit 62 between a first end at which it connects to the main body 110 and where
the conduit is retained by the conduit retaining portion 2100 may be less than about 90 degrees.
More particularly, the curvature may be less than about 45 degrees.

[0753] Further detail of the component 2000 is shown in Figure 36B. The component 2000
has the conduit retaining portion 2100 and sensor mount 2200. The sensor mount 2200 is
configured to retain a patient sensor 29. The patient sensor 29 may be removably retained by the
sensor mount 2200. In other forms, the patient sensor 29 may be irremovably retained by the
sensor mount 2200, for example by being integrally formed with it. The sensor mount 2200 may
function as a partial housing within which the patient sensor 29 is retained. The sensor mount 2200
may have one or more openings 2201 through which the patient sensor 29 may be exposed to the
patient when the sensor mount 2200 is inserted into the sensor recess 2050 of the side arm 270.

[0754] The gases inlet conduit 62 for being retained by the component 2000 as illustrated
and described in relation to Figures 36A-37 may include one or more conductive elements. The
conductive elements may extend along part or all of the length of the gases inlet conduit 62. For
example, in some arrangements one or more conductive elements may extend from a first end of

the tube for connection to the main body 110 of the patient interface 1000 and a second end
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opposite of the first end, which may be for connection to an inspiratory conduit 16 asillustrated in
Figure 3. In other arrangements, one or more conductive elements may extend partially along the
length of the gases inlet conduit from one of its ends. For example, one or more conductive
elements may extend from the second end of the gases inlet conduit 62 to a location along the
gases inlet conduit at which the conduit retaining portion 2100 is configured to retain the conduit.
Where the gases inlet conduit 62 has a first portion 62a extending from the first end and second
portion 62b extending from the second end, the one or more connective elements may be
associated with only one of the first portion 62a and second portion 62b. One or more of the
conductive elements associated with the gases inlet conduit 62 or at least a portion thereof may be
for operation of the patient sensor 29. For example, an electrically conductive element may provide
power to the patient sensor 29, and/or receive sensor signals from the patient sensor 29.

[0755] The one or more conductive elements may be provided in a bead or a lumen of the
conduit. In other examples, the conductive elements may associated with the conduit but located
externally of the conduit. The one or more conductive elements may for example comprise one or
more wires, cables, leads, or other insulated electrically conductive materials.

[0756] Figure 36A illustrates conductive elements 710 which are associated with the
gases inlet conduit 62. In the configuration illustrated in Figure 36A, one or more of the conductive
elements 710 may extend only in the second portion 62b of the gases inlet conduit 62 and may
interface with the component 2000 and more particularly with a patient sensor 29 retained in the
sensor mount 2200 of the component.

[0757] Where a gases inlet conduit 62 has a first portion 62a and second portion 62b, the
component 2000 having the conduit retaining portion 2100 and sensor mount 2200 may be
provided at an interface between the first portion 62a and second portion 62b. The conduit
retaining portion 2100 may itself interface between the first portion 62 and second portion 62b of
the gases inlet conduit 62. The first portion 62a and second portion 62b may interface with each
other when the interface is worn by a patient at a location above the patient's chest, near the
patient's face, near the patient's cheek, or more particularly between an eye and the mouth of the
patient.

[0758] Where a gases inlet conduit 62 has a first portion 62a and a second portion 62b
and the component 2000 is located at or provides their interface, the length of the first portion 62a
may be such as to position the sensor mount 2200 adjacent to the sensor recess 2050 of a side
arm 270 which is located laterally an adjacent connection port of the main body 110 for the conduit
62.
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[0759] While illustrated in Figure 36A-37 as being formed in one or more side arms 270,
one or more sensor recesses may additionally or alternatively be provided in one or more other
components of the patient interface. For example, one or more sensor recesses may additionally
or alternatively be provided in a strap of a headgear, or in a headgear to side arm connector
component, for example as has been described in relation to Figures 23-32.

[0760] As described in relation to the component 2000 of Figures 36A-37, in different
arrangements the conduit retaining portion may be moveable along the gases inlet conduit 62 or
may be fixedly associated with a particular location along the gases inlet conduit 62.

[0761] Figure 38Aillustrates a partial view of a nasal cannula interface 1000 with another
configuration of a component 2000 for retaining a patient sensor 29. The nasal cannula interface
1000 includes a cannula 30 associated with a main body 110. A side arm 270 is shown associated
with one side of the main body 110, and a gases inlet conduit 62 is connected to the main body 110
to supply breathable gases. The component 2000 retains the gases inlet conduit 62 at a conduit
retaining portion 2100. The component 2000 has a hook portion 2400 at which the component
2000 can be appended to another part of the patient interface 1000. For example, the hook portion
2400 may be passed over a side arm or headgear strap to associate the component 2000 with the
rest of the patient respiratory interface 1000. As illustrated in Figure 38A, the hook portion 2400 is
located over a headgear strap 210. Further detail of the component 2000 including its hook portion
2400 is illustrated in Figure 38B. On the opposite side of the hook portion 2400 from the conduit
retaining portion 2100, the component 2000 has a sensor mount 2200 configured to retain a
patient sensor 29. When the component 2000 is hooked over another part of the patient interface
which is worn by a patient, the sensor mount 2200 may be provided adjacent to or in contact with
the patient's face. The hook portion 2400 may be repositionable along the side arm or headgear
strap to provide the sensor mount 2200 at a desired location on the patient's face.

[0762] The patient sensor 29 may be either removably or irremovably retained by the
sensor mount 2200.

[0763] The component 2000 of Figures 38A and 38B is shown with a sensor wire 2060
extending from the sensor mount 2200. In other arrangements, the patient sensor 29 may be
provided with a power source and configured to communicate wirelessly with a processor and/or
control circuitry, such a process or and/or control circuitry of a pulse oximeter.

[0764] The hook portion 2400 may be sized and configured to correspond to a part of the
patient interface to which it is to be hooked over.

[0765] Figure 39 illustrates another configuration of a component 2000 which is provided

as part of a connector between two other parts of the patient respiratory interface 1000. The
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component 2000 has a first connector portion 2081 at which a side arm may be connected to the
component 2000, and a second connector portion 2082 at which a headgear portion may be
connected. As seen in Figure 39, a headgear strap 210 is shown threaded through a buckle of the
second connector portion 2082. Between the first connector portion 2081 and second connector
portion 2082 is a sensor mount 2200 which is configured to retain a patient sensor 29. The patient
sensor 29 may be exposed to the patient-facing side of the component 2000 through one or more
openings 2201 of the sensor mount 2200.

[0766] As seeninFigure 39, at the other end of the strap 210 a connector 3200 of the
form previously described in relation to Figures 23-32 is provided. In other arrangements, the
component 2000 may be provided at both ends of the strap 210.

[0767] Where a component 2000 of Figure 39 is used as part of a patient respiratory
interface, the component(s) and any connector 3200 may be disconnected from the side arms of
the interface and reconnected with the opposite side arms in order to change the side of the
patient's face at which the patient sensor 29 is located. Where it is not desirable to flip the
headgear, this same functionality may be achieved by undoing the headgear strap 210 from the
buckles of the component 2000 and connector 3200, switching the side arms with which each of
the component 2000 and connector 3200 are associated, then reattaching the ends of the
headgear strap 210 to the buckles.

[0768] Insome arrangements, a component 2000 which is configured to retain a patient
sensor 29 may be provided as an intermediate component which is able to be inserted between
two other parts of the patient interface. Figure 40 illustrates an example of such an arrangement
where a component 2000 is shown that is able to be inserted between a side arm 270 and
connector 3200. Without the component 2000, the end 4020 of the side arm 270 may be insertable
into the receiving portion 3230 of the connector 3200 to attach the two parts together.

[0769] The component 2000 of Figure 40 has a first end 2083 which is configured to
receive and couple with the end 4020 of the side arm 270. The component 2000 has a second end
2084 which is configured to be inserted into the receiving portion 3230 of the connector 3200.
Between the first end 2083 and second end 2084, the component 2000 has a sensor mount 2200
at which a patient sensor may be retained.

[0770]1 While illustrated in Figure 40 as having a respectively male to female connection
between the end 4020 of the side arm 270 and first end 2083 of the component 2000, and a
respectively male to female connection between the second end 2084 of the component 2000 and
receiving portion 3230 of the connector 3200, it will be appreciated that the order of one or both

sets of these connections may be rearranged as desired for a particular patient interface.
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[0771] The component 2000 of Figure 40 may be repositionable between either side of
the patientinterface for sensing at either side of the patient's face by disconnection of the
component 2000 from the side arm 270 and connector 3200 at one side of the interface and
reconnection at the other side of the interface.

[0772] A component 2000 described herein may be powered by a power source directly
associated with the patient sensor 29, or may be powered by a remote power source. Similarly, a
component 2000 may be configured to communicate by a wired or wireless connection with a
processor and/or control circuitry. Where the patient sensor 29 is to communicate wirelessly,
wireless communication circuitry and optionally a power source may be retained in the sensor
mount 2200 along with the patient sensor. In other arrangements, wireless communication circuitry
and a power source may be provided as part of a communication module.

[0773] A communication module 2090 is illustrated in Figure 40. The communication
module is for association with the sensor mount 2200 to enable wireless communication from the
patient sensor 29 to a processor and/or other sensor control circuitry. As shown in Figure 40, the
component 2000 has ports 2085 at which the communication module 2090 is able to be
connected to the component 2000 or the retained patient sensor 29.

[0774] It will be appreciated a communication module 2090 may be implemented with
other forms of the component 2000 as described herein where wireless communication is desired
for the patient sensor.

[0775] Figure 41 illustrates two example configurations of a communication module,
2090a and 2090b. In the first configuration, the communications module 2090a includes a power
source to power the communications module. The communications module 2090a is configured to
wirelessly communicate sensor information from the patient sensor. In the second configuration,
the communications module 2090b does not include a power source and is connected to a remote
power source by a sensor wire 2060. The communications module 2090b may be arranged to
wirelessly communicate sensor information or may transmit sensor information along the sensor
wire 2060.

[0776] The communication modules 2090a and 2090b as illustrated in Figure 41 each
include prongs 2091 for interfacing with corresponding ports 2085 of the component 2000 for
connection to the patient sensor 29.

[0777] Configurations have been previously described, for example in relation to Figure 7C
and 8B, where a patient sensor 29 may be retained by a side arm 270 which connects to one or
both of the main body 110 or a headgear strap 210 by a connector in the form of the push fit clip

241 as particularly illustrated in Figure 7F. Figure 43 illustrates a further arrangement of a patient
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respiratory interface 1000 with a side arm 270 and headgear strap 210 which are connectable by a
component 2000 that includes a push fit clip 241. The component 2000 is configured to retain a
patient sensor 29. The headgear strap 210 may be associated with the component in any of the
previously described ways, such as for example by a buckle or other part which retains the strap
210 like the toothed portion illustrated in the cross-sectional views of Figures 7G and 7H.

[0778] The pushfit clip 241 is insertable within a channel of the side arm 270. When
sufficiently inserted within the channel of the side arm 270, a withdrawal of the clip 241 from the
channel may cause an engagement surface 243a of the clip 241 to engage a limit surface 247 of
the side arm 270 and prevent the withdrawal of the clip 241 from the side arm 270. As illustrated in
Figure 43, the side arm 270 may have an opening so that a user can depress the end of the clip 241
to disengage the engagement surface 243a and limit surface 247 to allow separation of the
headgear strap 210 and the side arm 270.

[0779] Whileillustrated in Figure 43 as being having the push fit clip 241 associated with
the headgear strap 210 and being insertable into a channel of the side arm 270, it will be
appreciated that the association of the connector parts with the headgear strap 210 and side arm
270 may be reversed if desired.

[0780] AsseeninFigure 43, the component 2000 has a sensor mount 2200 for retaining a
patient sensor 29. The sensor mount 2200 is configured to retain the patient sensor 29 and expose
at least part of the patient sensor to the patient's face in use at a patient-facing side of the
component 2000. In some arrangements, the sensor mount 2200 may be in the form of a sensor
cavity 500 such as has been described previously, for example in relation to Figures 19 to 21.1n
other arrangements, a patient sensor 29 may be integrally provided as part of the component
2000. As seen in Figure 43, the component 2000 may include ports 2085 for connection with a
communication module 2090, as previously described.

[0781] Figure 42 is a cross-sectional view of an illustrative configuration of a component
2000 for retaining a patient sensor 29 that includes a connector 241. The component 2000 of
Figure 42 has a sensor mount 2200 within which a patient sensor 29 is mounted. In the
arrangement of Figure 42, the patient sensor 29 is integrally formed with a remainder of the
component 2000. For example, the patient sensor 29 may be at least partially overmolded into the
component 2000. The integral forming of the patient sensor 29 is such that a portion of the patient
sensor 29 is directly exposed at a patient facing side 2202 of the component 2000.

[0782] A sensor mount of a component according to the disclosure, such as a component
2000 as illustrated and described in relation to Figures 36A to 40 and 41, may include a sensor

cavity, for example as previously described in relation to Figures 10A to 22. Where a component
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2000 is powered and/or communicates by a wire, the sensor mount 2200 of a component 2000
according to the disclosure may include one or more wire cavities 700, for example as previously
described in relation to Figures 10A to 22.

[0783] A securement feature as described herein, for example as previously described in
relation to Figures 10A to 22, may generally encompass any disclosed features for attaching an
accessory or component to another part of the patient respiratory interface. For example, the
sensor mount 2200 of the component 2000 of Figure 37 may be understood to be a securement
feature for securing the component 2000 to the sensor aperture 2050 of the side arm 270. As a
further example, the hook portion 2400 of the component 2000 of Figures 38A-B may be
understood to be a securement feature for securing the component 2000 to the strap or side arm
of the patient respiratory interface 1000.

[0784] 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".

[0785] Although this disclosure has been described in the context of certain embodiments
and examples, it will be understood by those skilled in the art that the disclosure extends beyond
the specifically disclosed embodiments to other alternative embodiments and/or uses and obvious
modifications and equivalents thereof. In addition, while several variations of the embodiments of
the disclosure have been shown and described in detail, other modifications, which are within the
scope of this disclosure, will be readily apparent to those of skill in the art. It is also contemplated
that various combinations or sub-combinations of the specific features and aspects of the
embodiments may be made and still fall within the scope of the disclosure. For example, features
described above in connection with one embodiment can be used with a different embodiment
described herein and the combination still fall within the scope of the disclosure. It should be
understood that various features and aspects of the disclosed embodiments can be combined
with, or substituted for, one another in order to form varying modes of the embodiments of the
disclosure. Thus, it is intended that the scope of the disclosure herein should not be limited by the
particular embodiments described above. Accordingly, unless otherwise stated, or unless clearly
incompatible, each embodiment of this invention may comprise, additional to its essential features
described herein, one or more features as described herein from each other embodiment of the
invention disclosed herein.

[0786] Features, materials, characteristics, or groups described in conjunction with a

particular aspect, embodiment, or example are to be understood to be applicable to any other
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aspect, embodiment or example described in this section or elsewhere in this specification unless
incompatible therewith. All of the features disclosed in this specification (including any
accompanying claims, abstract and drawings), and/or all of the steps of any method or process so
disclosed, may be combined in any combination, except combinations where at least some of such
features and/or steps are mutually exclusive. The protection is not restricted to the details of any
foregoing embodiments. The protection extends to any novel one, or any novel combination, of the
features disclosed in this specification (including any accompanying claims, abstract and
drawings), or to any novel one, or any novel combination, of the steps of any method or process so
disclosed.

[0787] Furthermore, certain features that are described in this disclosure in the context of
separate implementations can also be implemented in combination in a single implementation.
Conversely, various features that are described in the context of a single implementation can also
be implemented in multiple implementations separately or in any suitable sub-combination.
Moreover, although features may be described above as acting in certain combinations, one or
more features from a claimed combination can, in some cases, be excised from the combination,
and the combination may be claimed as a sub-combination or variation of a sub-combination.

[0788] Moreover, while operations may be depicted in the drawings or described in the
specification in a particular order, such operations need not be performed in the particular order
shown or in sequential order, or that all operations be performed, to achieve desirable results.
Other operations that are not depicted or described can be incorporated in the example methods
and processes. For example, one or more additional operations can be performed before, after,
simultaneously, or between any of the described operations. Further, the operations may be
rearranged or reordered in other implementations. Those skilled in the art will appreciate that in
some embodiments, the actual steps taken in the processes illustrated and/or disclosed may differ
from those shown in the figures. Depending on the embodiment, certain of the steps described
above may be removed, others may be added. Furthermore, the features and attributes of the
specific embodiments disclosed above may be combined in different ways to form additional
embodiments, all of which fall within the scope of the present disclosure. Also, the separation of
various system components in the implementations described above should not be understood as
requiring such separation in all implementations, and it should be understood that the described
components and systems can generally be integrated together in a single product or packaged
into multiple products.

[0789] For purposes of this disclosure, certain aspects, advantages, and novel features

are described herein. Not necessarily all such advantages may be achieved in accordance with any
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particular embodiment. Thus, for example, those skilled in the art will recognize that the disclosure
may be embodied or carried out in a manner that achieves one advantage or a group of advantages
as taught herein without necessarily achieving other advantages as may be taught or suggested

herein

" o

[0790] Conditional language, such as “can,” “could,” “might,” or “may,” 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 steps. Thus, such conditional language is not generally intended to imply
that features, elements, and/or steps are in any way required for one or more embodiments or that
one or more embodiments necessarily include logic for deciding, with or without user input or
prompting, whether these features, elements, and/or steps are included or are to be performed in
any particular embodiment.

]

[0791] Language of degree used herein, such as the terms “approximately,” “about,”
“generally,” and “substantially” as used herein represent a value, amount, or characteristic close to
the stated value, amount, or characteristic that still performs a desired function or achieves a
desired result. For example, the terms “approximately”, “about”, “generally,” and “substantially” may
refer to an amount that is within less than 10% of, within less than 5% of, within less than 1% of,
within less than 0.1% of, and within less than 0.01% of the stated amount.

[0792] The scope of the present disclosure is not intended to be limited by the specific
disclosures of embodiments in this section or elsewhere in this specification, and may be defined
by claims as presented in this section or elsewhere in this specification or as presented in the
future. The language of the claims is to be interpreted broadly based on the language employed in
the claims and not limited to the examples described in the present specification or during the

prosecution of the application, which examples are to be construed as non-exclusive.
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CLAIMS

1. Anasal cannula interface accessory for attachment to a nasal cannula interface, the
accessory comprising:
a sensor cavity, the sensor cavity configured to retain a sensor configured to
measure at least one patient parameter, and
at least one securement feature, the at least one securement feature configured to
connect the accessory to a nasal cannula interface (optionally to a strap of a nasal cannula

interface).

2. The accessory of claim 1, wherein the at least one securement feature configured to

releasably connect the accessory to a nasal cannula interface.

3. The accessory of claim 1 or claim 2, wherein the sensor cavity is formed on a first face

of the nasal cannula interface accessory.

4. The accessory of any one of claims 1 to 3, wherein the accessory comprises a wire

cavity, the wire cavity configured to provide a pathway for one or more wires to the sensor cavity.

5. The accessory of claim 4, wherein each of the one or more wires comprises, a cable, a

cord, a lead, or any other electrically conductive material.

6. The accessory of claim 4 or claim 5, wherein the wire cavity is formed on the same face,

and/or a different face as the sensor cavity of the nasal cannula interface accessory.

7. The accessory of any one of claims 4 to 6, wherein the wire cavity comprises a plurality

of openings on different faces of the accessory (optionally adjacent faces).

8. The accessory of any one of claims 4 to 6, wherein the wire cavity is formed adjacent to

the sensor cavity.

9. Anasal cannula interface accessory for attachment to a nasal cannula interface, the
accessory comprising:
a sensor cavity configured to retain a sensor configured to measure at least one patient

parameter,
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a wire cavity, the wire cavity configured to provide a pathway for one or more wires to the
sensor cavity, and

a pair of arms, the pair of arms extending from the cannula interface accessory, the pair of
arms extending towards each other and/or towards a center of the accessory, the pair of arms
configured to releasably connect the accessory to a nasal cannula interface (optionally to a strap of

anasal cannula interface).

10. A nasal cannula interface accessory for attachment to a nasal cannula interface, the
accessory comprising:

a sensor cavity configured to retain a sensor configured to measure at least one patient
parameter,

a wire cavity, the wire cavity configured to provide a pathway for one or more wires to the
sensor cavity, and

a clip, the clip configured to be connected to the accessory, the clip comprising a clip arm
connected to the accessory via a biasing element, the clip configured to secure the nasal cannula

interface accessory to a nasal cannula interface (optionally to a strap of a nasal cannula interface).

11. The accessory of claim 10, wherein the biasing element comprises a hinge, a spring.

12. The accessory of any one of claims 1 to 11, wherein the sensor cavity is one or more

of: square, rectangular and/or circular.

13. The accessory of any one of claims 1 to 12, wherein the sensor cavity has substantially

rounded edges and vertices.

14. The accessory of any one of claims 1 to 13, wherein the sensor cavity is arranged to

orient the sensor to be in contact with a patient.

15. The accessory of any one of claims 1 to 14, wherein the sensor cavity is arranged to

orient the sensor such that a transducer of the sensor faces towards the patient.

16. The accessory of any one of claims 1 to 15, wherein the sensor comprises a light
transducer (optionally an infrared transducer, or a red-light transducer) and/or a light source

(optionally an infrared source, or a red light source).
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17. The accessory of any one of claims 1 to 16, wherein the sensor cavity is arranged to

orient the sensor such that the light transducer and/or light source faces towards the patient.

18. The accessory of any one of claims 1 to 17, wherein the sensor cavity comprises an

opening on a face of the accessory which is configured to face a patient in use.

19. The accessory of any one of claims 4 to 18, wherein the wire cavity extends from an

external face to the sensor cavity.

20. The accessory of any one of claims 4 to 19, wherein the wire cavity extends from a face

of the accessory to the sensor cavity.

21. The accessory of any one of claims 4 to 20, wherein the wire cavity comprises an

opening on a face of the accessory which is configured to face a patient in use.

22. The accessory of any one of claims 4 to 21, wherein the wire cavity is a slot.

23. The accessory of any one of claims 4 to 22, wherein the wire cavity is one or more of:

square, rectangular and/or circular.

24. The accessory of any one of claims 1 to 23, wherein the sensor is a patient sensor, and

the patient parameter is a physiological parameter.

25. The accessory of any one of claims 1 to 24, wherein the patient parameter is a measure

of blood oxygenation of the patient.

26. The accessory of any one of claims 1 to 25, wherein the accessory is attachable to the

interface at a plurality of interface attachment locations.

27. The accessory of any one of claims 26, wherein the accessory is configured to be

adjustable between the plurality of interface attachment locations.
28. The accessory of claim 26 or claim 27, wherein the accessory is configured to be

adjustable between the plurality of interface attachment locations without being removed from the

interface (optionally a strap of the interface).
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29. The accessory of any one of claims 26 to 28, wherein the accessory is configured to be

adjusted slidably between the plurality of interface attachment locations.

30. The accessory of any one of claims 1 to 29, wherein the accessory is attachable to the

interface at a plurality of patient face locations.

31. The accessory of claim 30, wherein the accessory is configured to be adjustable

between the plurality of patient face locations without being removed from the interface.

32. The accessory of claim 30 or claim 31, wherein the accessory is configured such that it

may be adjusted slidably between the plurality of patient face locations.

33. The accessory of any one of claims 30 to 32, wherein the plurality of patient face

locations includes proximal to the patient's cheek.

34. The accessory of any one of claims 30 to 33, wherein the plurality of patient face

locations includes between the patient's eye and lip.

35. The accessory of any one of claims 26 to 29, wherein the accessory is configured to be
adjustable between a plurality of attachment locations on the interface defined by at least a

connection point between a strap and a main body of the nasal cannula.

36. The accessory of any one of claims 30 to 35, wherein the plurality of patient face

locations corresponds with a plurality of attachment locations.

37. The accessory of any one of claims 1 to 34, wherein the accessory may be located

proximal to the patient's cheek.

38. The accessory of any one of claims 1 to 27, wherein the accessory may be located

between the patient's eye and lip.

39. The accessory of any one of claims 1 to 38, wherein the accessory is configured to be

moveable along the length of the strap to allow a clinician to position the sensor.

40. The accessory of any one of claims 1 to 8, wherein a or the at least one securement

feature is configured to retain the accessory to a strap of a nasal cannula interface.
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41. The accessory of claim 40, wherein the securement feature is configured to

substantially prevent movement of the accessory accessary along the strap.

42. The accessory of claim 40 or claim 41, wherein securement feature is configured to

allow relative movement of the strap and accessory when a threshold force is applied.

43. The accessory of claim 42, wherein the threshold force is based on the type of

securement feature and the material of the strap.

44, The accessory of any one of claims 40 to 43, wherein the at least one securement

feature is configured to extend from a side of the accessory opposite the sensor cavity.

45. The accessory of any one of claim 9 or claims 40 to 44, wherein the at least one
securement feature comprises at least one arm, the arm configured to extend around at least part

of a strap of a nasal cannula interface.

46. The accessory of any one of claims claim 9 or 40 to 45, the at least one securement
feature comprises a pair of arms, the arms arranged along an axis of the accessory, the axis

configured to be parallel to an axis of the strap when the accessory is connected to the strap.

47. The accessory of claims 45 or 46, the arm comprises a first portion extending from the
accessory (optionally in a perpendicular direction from an outward face of the accessory), and a
second portion, wherein the second portion of the arm is configured to be oriented substantially

perpendicular to the associated first portion and/or parallel to the accessory.

48. The accessory of any one of claims 45 to 47, wherein the at least one securement
feature comprises a pair of arms, the pair of arms extending from the accessory and towards each

other.

49. The accessory of claims 48, wherein each arm comprises a first portion and a second
portion, the first portion extending from the accessory (optionally in a perpendicular direction from
an outward face of the accessory), and the second portions of each arm configured to be oriented
toward each other (optionally the second portion of each armis oriented substantially

perpendicular to the associated first portion and/or parallel to the accessory).

50. The accessory of claims 48, wherein each arm comprises a first portion and a second

portion, the first portion extending from the accessory (optionally in a perpendicular direction from
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an outward face of the accessory), and the second portions of each arm are configured to be
oriented toward a center of the accessory (optionally the second portion of each is oriented

substantially perpendicular to the associated first portion).

51. The accessory of claims 48, wherein each arm comprises a first portion and a second
portion, the first portion extending vertically upwards from the accessory and the second portion
extending inwards towards a center of the accessory and/or towards the second portion of the
other arm, such that the first portion and the second portion of each arm forms an angle, wherein

the angle is less than 90 degrees, or about 90 degrees, or less than about 120 degrees.

52. The accessory of any one of claims 48 to 51, wherein a gap is defined between the pair

of arms.

53. The accessory of claim 52, wherein a or the strap of the nasal cannula interface is
configured to be insertable to the gap (optionally defined by the or a pair of arms) to be connected

to the accessory.

54. The accessory of claim 53, wherein the width of the strap of the nasal cannula interface

is larger than the gap.

55. The accessory of claim 53 or claim 54, wherein the strap of the nasal cannula can only
be inserted into the gap when aligned with an edge of the strap or when the strap is folded along

the width of the strap.

56. The accessory of any one of claims 48 to 55, wherein the strap of the nasal cannula can
only be removed from the accessory through the gap when aligned with an edge of the strap or

when the strap is folded along the width of the strap.

57. The accessory of any one of claims 1 to 8, wherein the or a at least one securement

feature comprises a clip.

58. The accessory claim 10, 11 or claim 57, wherein the clip comprises a clip arm.

59. The accessory of claim 10, 11, 57 or 58, wherein the clip arm is connected to the

accessory via a biasing element (optionally a hinged portion).
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60. The accessory of any one of claim 10, 11 or claims 57 to 59, wherein the clip extends

from the accessory (and optionally a side of the accessory).

61. The accessory of any one of claims claim 10, 11 or 57 to 60, wherein when the clip is in

a closed position the clip is configured to retain the strap of the nasal cannula to the accessory.

62. The accessory of any one of claims claim 10, 11 or 57 to 61, wherein the clip arm
comprises a contacting surface, the contacting surface configured to engage with a strap of a

nasal cannula when the clip is in a or the closed position.

63. The accessory of claim 62, wherein the contacting surface is located in a recess of the

cliparm.

64. The accessory of claim 63, wherein the recess is shaped to receive a strap of the nasal

cannula.

65. The accessory of any one of claims 62 to 64, wherein the contacting surface
comprises at least one protrusion, the at least one protrusion configured to aid in retaining the

strap when the clip is closed.

66. The accessory of claim 65, wherein the at least one protrusion comprises at least one
rib, the at least one rib located perpendicular to a width of the strap when the strap is engaged with

the contacting surface, and/or perpendicular to a longitudinal axis of the contacting surface.

67. The accessory of claim 66, wherein the at least one rib comprises a pair of ribs spaced
along a length of the strap when the strap is engaged with the contacting surface, and/or a

longitudinal axis of the contacting surface.

68. The accessory of claim 66 or 67, wherein the at least one rib comprises a pair of ribs

located at opposing ends of the contacting surface.

69. The accessory of any one of claims 65 to 68, wherein the at least one protrusion

Comprises one or more bumps.

70. The accessory of claim 69, wherein the one or more bumps comprises a bump located

in each corner of the contacting surface.
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71. The accessory of claim 69 or claim 70, wherein the one or more bumps are patterned

across at least a portion, or the entire, contacting surface.

72. The accessory of claim 71, wherein the one or more bumps are patterned in offset

rows or aligned rows.

73. The accessory of any one of claims 62 to 72, wherein the contacting surface has a non-

smooth and/or a substantially rough surface.

74. The accessory of any one of claims claim 10, 11 or 57 to 73, wherein when the clip is
closed and retaining the strap of the nasal cannula, the accessory is prevented from sliding relative

to the strap.

75. The accessory of any one of claims claim 10, 11 or 57 to 74, wherein the clip arm

comprises an aperture extending through the clip arm (optionally through the contacting surface).

76. The accessory of claim 75, wherein the aperture is configured to receive a portion of
another of the at least one securement system (optionally the another of the at least one

securement system is at least one arm).

77. The accessory of any one of claims claim 10, 11 or 57 to 76, wherein the accessory

comprises a pair of arms located on each side of the clip.

78. The accessory of any one of claims claim 10, 11 or 57 to 77, wherein the clip arm
comprises at least one retention feature, the retention feature configured to engage with a

corresponding feature of the accessory to retain the clip in a closed position.

79. The accessory of any one of claims 1 to 78, wherein a or the strap of the nasal cannula

interface is configured to be connected to the accessory.

80. The accessory of any one of claims 1 to 8 or 40 to 79, wherein the securement feature

is configured to receive a or the strap of the nasal cannula interface.

81. The accessory of any one of claims 1 to 8 or 40 to 79, wherein the securement feature
configured to connect to a cannula connector of the nasal cannula interface, optionally, the main

body connection feature being located at a first end of the accessory.
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82. The accessory of claim 81, wherein the cannula connector is configured to connect a

main body of the nasal cannula interface to the strap of the nasal cannula interface.

83. The accessory of any one of claims 1 to 82, wherein a strap passage, the strap passage
extending from a second end of the nasal cannula interface accessory along, at least a portion of, a

longitudinal axis of the nasal cannula interface accessory.

84. The accessory of any one of claims 1 to 83, wherein the accessory is configured to act

as a side arm (and optionally a cheek support for the interface).

85. The accessory of any one of claims 1 to 84, wherein a or the face of the accessory

which is configured to face a patient in use is substantially circular.

86. The accessory of any one of claims 1 to 85, wherein a or the face of the accessory

which is configured to face a patient in use comprises at least one surface material.

87. The accessory of claim 86, wherein the at least one surface material covers a or the

face of the accessory which is configured to face a patient.

88. The accessory of claim 86 or claim 87, wherein the at least one surface material does

not cover the sensor.

89. The accessory of any one of claims 86 to 88, wherein at least one surface material is
provided with an aperture such that the at least one surface material does not extend over the

sensor cavity of the accessory.

90. The accessory of any one of claims 86 to 89, wherein the at least one surface material

is the same material as the accessory.

91. The accessory of any one of claims 86 to 89, wherein the at least one surface material

is different from another material of the accessory.

92. The accessory of any one of claims 86 to 91, wherein the at least one surface material

and the accessory are separable.

93. The accessory of any one of claims 86 to 91, wherein the at least one surface material

and the accessory are integral.
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94. The accessory of any one of claims 86 to 93, wherein the at least one surface material

is a film or membrane.

95. The accessory of any one of claims 86 to 93, wherein the at least one surface material

is configured to increase friction between the accessory and a patient's face.

96. The accessory of any one of claims 86 to 93, wherein the surface material is configured

to provide a frictional force to resist movement between the accessory and the strap.

97. The accessory of any one of claims 86 to 96, wherein the at least one surface material

has adhesive properties.

98. The accessory of any one of claims 86 to 97, wherein the at least one surface material

has slip-resistant material properties.

99. The accessory of any one of claims 1 to 98, wherein the at accessory has one or more

gripping features.

100. The accessory of any one of claims 1 to 99, wherein a sensor is preinstalled in the

sensor cavity of the accessory.

101.  AKkit, the kit comprising a nasal cannula interface and an accessory of any of the

preceding claims.

102. A nasal cannula interface component, the nasal cannula interface component
comprising:

a sensor cavity configured to retain a sensor configured to measure at least one patient
parameter,

a wire cavity, the wire cavity configured to provide a pathway for one or more wires to the
sensor cavity,

a main body connection feature, the main body connection feature configured to connect
to a main body of the nasal cannula interface, the main body connection feature being located at a
first end of the nasal cannula interface component, and

a strap of the nasal cannula interface.
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103. The component of claim 102, wherein the component is a side arm (optionally a

cheek support).

104. The component of claim 102 or 103, wherein strap of the nasal cannula is

configured to be connected to the main body connection feature.

105. The component of any one of claims 102 to 104, wherein the strap and/or the main
body connection feature are at least partially formed integrally (optionally overmolded) with the

component.

106. The component of any one of claims 102 to 105, wherein a sensor is preinstalled in

the sensor cavity of the accessory.

107. A nasal cannula interface comprising the component of claims 102 to 106.

108. A component for a patient respiratory interface, the component comprising:

a component body having a sensor cavity configured to retain a sensor configured to
measure at least one patient parameter,

a first connector, the first connector configured to connect to a body of the patient
respiratory interface, and

a second connector, the second connector configured to connect to a headgear of the

patient respiratory interface.

109. The component of claim 108, wherein the first connector is located at a first end of

the component, and the second connector is located at a second end of the component.

110. The component of claim 108 or 109, wherein the first connector is configured to

releasably connect the component to the body of the patient respiratory interface.

111.  The component of claim any one of claims 108 to 110, wherein the second
connector is configured to releasably connect the component to the headgear component of the

patient respiratory interface.

112. The component of claim 111, wherein the second connector is configured to be

integrally formed with the headgear component.
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113. The component of claim 111 or 112, wherein the headgear component is a strap of

the patient respiratory interface.

114. The component of any one of claims 111 to 113, wherein the headgear component

comprises at least one aperture for attachment of a strap.

115. The component of any one of claims 108 to 114, wherein the component is

configured to be located between the body of the patientinterface and the headgear component.

116. The component of any one of claims 108 to 115, wherein the component is
configured to be located between the body of the patient interface and the headgear component

when connected to the body of the patient interface and the headgear component.

117. The component of any one of claims 108 to 116, wherein the sensor cavity is

defined by one or more walls of the component body.

118. The component of any one of claims 108 to 117, wherein the sensor cavity is
located between the body of the patient respiratory interface and the headgear of the patient

respiratory interface.

119.  The component of any one of claims 108 to 118, wherein the component body and

its sensor cavity are located between the first connector and second connector of the component.

120. The component of any one of claims 108 to 119, wherein the first connector,

component body, and second connector are integrally formed with each other.

121.  The component of any one of claims 108 to 120, wherein the component further
comprises a wire cavity, the wire cavity configured to provide a pathway for one or more wires to

the sensor cavity.

122.  The component of claim 121, wherein each of the one or more wires comprises, a

cable, a cord, alead, or any other electrically conductive material.

123. The component of claim 121 or 122, wherein the sensor cavity is formed in a first

face of the component body.
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124. The component of any one of claims 121 to 123, wherein the wire cavity is formed

in the same face, and/or a different face of the component body as is the sensor cavity.

125. The component of any one of claims 121 to 124, wherein the wire cavity comprises

a plurality of openings on different faces of the component body (optionally adjacent faces).

126. The component of any one of claims 121 to 125, wherein the wire cavity is formed

in the component body adjacent to the sensor cavity.

127. The component of any one of claims 121 to 126, wherein the sensor cavity is one

or more of: square, rectangular, and/or circularly shaped.

128. The component of any one of claims 108 to 127, wherein the sensor comprises a
light transducer (optionally an infrared transducer, or a red-light transducer) and/or a light source

(optionally an infrared source, or a red light source).

129. The component of claim 128, wherein the sensor cavity is arranged to orient the

sensor such that the light transducer and/or light source faces towards the patient.

130. The component of claim 128 or 129, wherein the sensor cavity is configured such
that, when a sensor is provided within the sensor cavity, a transducer of the sensor is exposed to

an outside of the component.

131.  The component of any one of claims 128 to 130, wherein the sensor cavity
comprises an opening on a face of the component body which is configured to face a patient in

use.

132.  The component of any one of claims 128 to 131, wherein the sensor cavity is

configured to present the transducer of the sensor at the first face of the component body.

133.  The component of any one of claims 121 to 132, wherein the sensor cavity is

arranged to orient the sensor to be in contact with a patient.

134. The component of any one of claims 121 to 133, wherein the wire cavity extends

from a face of the component body to the sensor cavity.
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135. The component of any one of claims 121 to 134, wherein the wire cavity extends

from an external face of the component body to the sensor cavity.

136. The component of any one of claims 121 to 135, wherein the wire cavity comprises

an opening between a face of the component body and the sensor cavity.

137. The component of any one of claims 121 to 136, wherein the wire cavity is a slot

that is recessed from a face of the component body.

138. The component of any one of claims 121 to 137, wherein the wire cavity is one or
more of: substantially square, rectangular and/or circular in cross-section in at least one location

along a length of the wire cavity.

139. The component of any one of claims 121 to 138, wherein the wire cavity is

configured to face a patient in use.

140. The component of any one of claims 121 to 139, wherein the sensor is a patient

sensor, and the patient parameter is a physiological parameter.

141. The component of claim 140, wherein the patient parameter is a measure of blood

oxygenation of the patient.

142. The component of any one of claims 108 to 141, wherein a patient contacting face

of the component body which is configured to face a patient in use is substantially circular.

143. The component of any one of claims 108 to 142, wherein a or the face of the
component body which is configured to face a patient in use comprises at least one surface

material.

144. The component of claim 143, wherein the at least one surface material covers a or

the face of the component body which is configured to face a patient.

145. The component of claim 143 or 144, wherein the at least one surface material does

not cover the sensor.
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146. The component of any one of claims 143 to 145, wherein at least one surface
material is provided with an aperture such that the at least one surface material does not extend

over the sensor cavity of the component.

147. The component of any one of claims 143 to 146, wherein the at least one surface

material is the same material as the component.

148. The component of any one of claims 143 to 146, wherein the at least one surface

material is different from another material of the component.

149. The component of any one of claims 143 to 148, wherein the at least one surface

material and the component are separable.

150. The component of any one of claims 143 to 148, wherein the at least one surface

material and the component are integral.

151. The component of any one of claims 143 to 150, wherein the at least one surface

material is a film or membrane.

152. The component of any one of claims 143 to 151, wherein the at least one surface

material is configured to increase friction between the component and a patient's face.

153. The component of any one of claims 143 to 152, wherein the at least one surface

material has adhesive properties.

154. The component of any one of claims 143 to 153, wherein the at least one surface

material has slip-resistant material properties.

155.  The component of any one of claims 143 to 154, wherein the component has one

or more gripping features.

156. The component of any one of claims 108 to 155, wherein a sensor is preinstalled in

the sensor cavity of the component.

157. The component of any one of claims 108 to 156, wherein when the first connector

is connected to a body of the patient interface and the second connector is connected to part of
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the headgear or system for securing the patient interface to a patient, the sensor cavity is held

against a patient's skin surface.

158. The component of any one of claims 108 to 157, wherein the patient respiratory
interface is one of:
a) anasal cannula interface,
b) anasal pillow interface,
c) anasal maskinterface,
d) afull-face maskinterface, and

e) anoralinterface.

159. A patientinterface, the patient interface comprising:

a headgear or system for securing the patient interface in place about a patient’s head, and

a component, the patient respiratory interface component as defined by any of claims 108
to 173.

160. The patient interface of claim 159, wherein the headgear in the form of at least one

strap.

161. The patient interface of claim 160, wherein the strap in-use, is splittable or

bifurcatable to provide an upper strap part and a lower strap part of said headgear.

162. The patient interface of any one of claims 159 to 161, wherein the patient interface

is a nasal cannula.

163. The patient interface of any one of claims 159 to 162, wherein the patient interface

is a nasal cannula and comprises one or a pair of nasal prongs.

164. The patient interface of claim 163, wherein the nasal cannula comprises a body,
and wherein the nasal prong or prongs are integrally moulded with or removably attached to the
body.

165. The patient interface of claim 164, wherein the body comprises a pair of side arms

extending from either side of body.
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166. The patient interface of any one of claims 159 to 165, wherein the patient interface

comprises a sensor located in the sensor cavity of the patient respiratory interface component.

167. A patient respiratory interface comprising:

a first side arm, the first side arm comprising a sensor recess,

a gases inlet conduit configured to convey a flow of breathable gases to a patient through a
main body of the patient respiratory interface, and

a component having a conduit retaining portion configured to retain the gases inlet conduit
and a sensor mount configured to retain a patient sensor,

wherein at least a portion of the sensor mount is insertable into the sensor recess of the
first side arm such that when the patient respiratory interface is in use the patient sensor contacts

the patient's face.

168. The patient respiratory interface of claim 167, wherein a first end of the gases inlet

conduit connects to the main body of the patient respiratory interface.

169. The patient respiratory interface of claim 168, wherein the patient respiratory
interface further comprises a second side arm, the second side arm comprising a sensor recess

configured to retain a patient sensor.

170. The patient respiratory interface of claim 169, wherein at least a portion of the

sensor mount of the component is insertable into the sensor recess of the second side arm.

171.  The patient respiratory interface of claim 169 or 170, wherein the first end of the

gases inlet conduit is connectable to the main body in a plurality of different directions.

172. The patient respiratory interface of any one of claims 169 to 171, wherein the first
end of the gases inlet conduit is connectable to the main body at each of two laterally opposed
sides of the main body, being a first side adjacent the first side arm and a second side adjacent the

second side arm.

173. The patient respiratory interface of claim 172, wherein when the gases inlet conduit

is connected to the main body at its first side, the sensor mount is insertable into the sensor recess
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of the first side arm.

174. The patient respiratory interface of claim 172 or 173, wherein when the gases inlet
conduit is connected to the main body at its second side, the sensor mount is insertable into the
sensor recess of the second side arm such that when the patient respiratory interface is in use the

patient sensor contacts the patient's face.

175.  The patient respiratory interface of any one of claims 172 to 174, wherein when the
gases inlet conduit is connected to the main body at its first side and the sensor mount is inserted
into the sensor recess of the first side arm, a curvature of the gases inlet conduit between its first

end and the conduit retaining portion of the component is less than about 90 degrees.

176. The patient respiratory interface of any one of claims 172 to 175, wherein when the
gases inlet conduit is connected to the main body at its second side and the sensor mount is
inserted into the sensor recess of the second side arm, a curvature of the gases inlet conduit
between its first end and the conduit retaining portion of the component is less than about 90

degrees.

177. The patient respiratory interface of any one of claims 169 to 176, wherein the
sensor recess of the first side arm and sensor mount of the component are configured, when the
sensor mount is inserted into the sensor recess of the first side arm, to become engaged with each

other such as to resist withdrawal of the sensor mount from the sensor recess.

178.  The patient respiratory interface of any one of claims 169 to 177, wherein the
sensor recess of the second side arm and sensor mount of the component are configured, when
the sensor mount is inserted into the sensor recess of the second side arm, to become engaged

with each other such as to resist withdrawal of the sensor mount from the sensor recess.
179. The patient respiratory interface of any one of claims 167 to 178, wherein the
gases inlet conduit comprises one or more electrically conductive elements extending along at

least a portion of its length.

180. The patient respiratory interface of claim 179, wherein the gases inlet conduit has a

second end opposite the first end, and the second end is for connection to an inspiratory conduit
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to receive a respiratory gases flow therefrom, and the second end of the gases inlet conduit
comprises one or more electrical connectors to interface with a corresponding one or more

electrical connectors of the inspiratory conduit when connected thereto.

181. The patient respiratory interface of claim 180, wherein the one or more electrically
conductive elements extend from the second end of the gases inlet conduit to a location on along
the gases inlet conduit at which the conduit retaining portion of the component is to retain the

gases inlet conduit.

182. The patient respiratory interface of any one of claims 179 to 180, wherein the one
or more electrically conductive elements include one or more sensor wires, when the conduit
retaining portion of the component retains the gases inlet conduit the one or more sensor wires are

in electrical communication with the patient sensor.

183. The patient respiratory interface of any one of claims 179 to 182, wherein the
gases inlet conduit comprises a first portion and a second portion and the conduit retaining portion
of the component interfaces between the first portion and second portion of the gases inlet

conduit.

184. The patient respiratory interface of any one of claims 179 to 182, wherein the

gases inlet conduit comprises a single unitary conduit between its first end and second end.

185. The patient respiratory interface of any one of claims 167 to 184, wherein the

conduit retaining portion of the component is permanently attached to the gases inlet conduit.

186. The patient respiratory interface of any one of claims 167 to 184, wherein the

conduit retaining portion of the component is removably attachable to the gases inlet conduit.
187. The patient respiratory interface of any one of claims 167 to 186, wherein the
gases inlet conduit is slidable along its length relative to the component when retained by the

conduit retaining portion.

188. The patient respiratory interface of any one of claims 167 to 187, wherein the

gases inlet conduit is not slidable along its length relative to the component when retained by the
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conduit retaining portion.

189. The patient respiratory interface of any one of claims 167 to 188, wherein the
conduit retaining portion retains the gases inlet conduit about a periphery of the gases inlet
conduit.

190. The patient respiratory interface of claim 189, wherein the conduit retaining portion

retains the gases inlet conduit about more than half of a perimeter of the gases inlet conduit.

191.  The patient respiratory interface of claim 189, wherein the conduit retaining portion

encircles the gases inlet conduit.

192. The patient respiratory interface of claim 189, wherein the clip attaches about more

than half of a perimeter of the gases inlet conduit.

193. The patient respiratory interface of claim 189, wherein the clip encircles the gases

inlet conduit.

194. The patient respiratory interface of any one of claims 167 to 193, wherein the or
each sensor recess comprises an opening through the side arm between a non-patient-facing side

and a patient-facing side of the side arm.

195. The patient respiratory interface of any one of claims 167 to 194, wherein only a
portion of the patient sensor is within the sensor recess when the sensor mount is inserted and

retained within the sensor recess.

196. The patient respiratory interface of any one of claims 167 to 195, wherein the or

each sensor recess is square, rectangular, or circular in cross-section.
197.  The patient respiratory interface of any one of claims 167 to 195, wherein a cross-
section of the sensor mount or at least a portion thereof substantially corresponds to the cross-

sectional shape of the sensor recess.

198. The patient respiratory interface of any one of claims 167 to 197, wherein the

patient sensor comprises a light transducer (optionally an infrared transducer, or a red light
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transducer) and/or a light source (optionally aninfrared source, or a red light source).

199. The patient respiratory interface of any one of claims 167 to 198, wherein the or
each side arm is/are configured such that the or each sensor recess is located, when the patient

respiratory interface is in use, at a cheek of the patient.

200. The patient respiratory interface of any one of claims 167 to 199, wherein the or
each side arm is/are configured such that the or each sensor recess is located, when the patient

respiratory interface is in use, between an eye of the patient and the patient's lip.

201. The patient respiratory interface of any one of claims 167 to 200, wherein the
portion of the sensor mount which is insertable into the or each sensor recess includes, when the

patient sensor is retained within the sensor mount, a transducer of the patient sensor.

202. The patient respiratory interface of claim 201, wherein, when retained within the or
each sensor recess, the transducer of the patient sensor is configured to contact face of a patient

when the respiratory patient interface is worn.

203. Anasal cannula interface and an accessory for the same, the accessory
comprising:

a sensor cavity, the sensor cavity configured to retain a sensor configured to measure at
least one patient parameter, and

at least one securement feature, the at least one securement feature configured to
connect the accessory to a nasal cannula interface (optionally to a strap of a nasal cannula
interface), and

the nasal cannula comprising a first prong and a second prong, the prongs configured to

cause an asymmetrical flow of gases at a patient’s nares.

204. The nasal cannula interface and accessory of claim 203, wherein the first prong has

a first shape and the second prong has a second shape.
205. The nasal cannula interface and accessory of claim 203 or 204, wherein the first

prong has a smaller inner cross-sectional area in a direction transverse to gases flow through the

first prong than a corresponding inner cross-sectional area of the second prong in a direction
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transverse to gases flow through the second prong.

206. The nasal cannula interface and accessory of any one of claims 203 to 205,
wherein the first and second prongs are configured such that at least about 60% of a total
volumetric flow rate of gases flow dispensed by the nasal cannula is delivered out of the second

prong.

207. Anasal cannula interface and component for the same, the nasal cannula interface
component comprising:

a sensor cavity configured to retain a sensor configured to measure at least one patient
parameter,

a wire cavity, the wire cavity configured to provide a pathway for one or more wires to the
sensor cavity, and

a main body connection feature, the main body connection feature configured to connect
to a main body of the nasal cannula interface, the main body connection feature being located at a
first end of the nasal cannula interface component, and

the nasal cannula interface comprising:

a first prong and a second prong, the prongs configured to cause an asymmetrical flow of
gases at a patients nares, and

a strap.

208. The nasal cannula interface and component of claim 207, wherein the first prong

has a first shape and the second prong has a second shape.

209. The nasal cannula interface and accessory of claim 207 or 208, wherein the first
prong has a smaller inner cross-sectional area in a direction transverse to gases flow through the
first prong than a corresponding inner cross-sectional area of the second prong in a direction

transverse to gases flow through the second prong.

210. The nasal cannulainterface and accessory of any one of claims 207 to 209,
wherein the first and second prongs are configured such that at least about 60% of a total
volumetric flow rate of gases flow dispensed by the nasal cannula is delivered out of the second

prong.
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211. A patientrespiratory interface comprising:

a first prong and a second prong, the prongs configured to cause an asymmetrical flow of
gases at a patients nares,

a first side arm, the first side arm comprising a sensor recess,

a gases inlet conduit configured to convey a flow of breathable gases to a patient through a
main body and the first and second prongs of the patient respiratory interface,

a clip attachable to the gases inlet conduit, the clip configured to retain a patient sensor
within a sensor mount of the clip,

wherein at least a portion of the sensor mount is insertable into the sensor recess of the
first side arm such that when the patient respiratory interface is in use the patient sensor contacts

the patient's face.

212. The patient respiratory interface of claim 211, wherein the first prong has a first

shape and the second prong has a second shape.

213.  The patient respiratory interface of claim 211 or 212, wherein the first prong has a
smaller inner cross-sectional area in a direction transverse to gases flow through the first prong
than a corresponding inner cross-sectional area of the second prong in a direction transverse to

gases flow through the second prong.

214.  The patient respiratory interface of any one of claims 211 to 213, wherein the first
and second prongs are configured such that at least about 60% of a total volumetric flow rate of

gases flow dispensed by the nasal cannula is delivered out of the second prong.

215. Anasal cannula interface and an accessory for the same, the accessory
comprising:

a sensor cavity, the sensor cavity configured to retain a sensor configured to measure at
least one patient parameter, and

at least one securement feature, the at least one securement feature configured to
connect the accessory to a nasal cannula interface (optionally to a strap of a nasal cannula
interface), and

the nasal cannula comprising a first prong and a second prong, and a cross-sectional area

of the first prong is smaller than a cross-sectional area of the second prong.
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216. The nasal cannula interface and accessory for the same of claim 215, wherein the
cross-sectional area of the first prong which is smaller than the cross-sectional area of the second

prong are taken at corresponding locations on the first and second prongs.

217. The nasal cannula interface and accessory for the same of claim 215 or 216,
wherein the cross-sectional area of the first prong and second prongs is taken at respective
proximal openings of the prongs.

218. The nasal cannula interface and accessory for the same of any one of claims 215 to
217, wherein the difference in cross-sectional area of the first prong and the second prong is such

as to cause an asymmetrical flow of gases at a patient's nares.
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