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NASAL INTERFACE

FIELD OF THE INVENTION

The present invention relates to a nasal interface for providing a flow of respiratory

gases to a user.

BACKGROUND TO THE INVENTION

Nasal interfaces for providing a flow of gases to a user include interfaces having

nasal outlets with pillows that provide a seal at a user's nostrils, and nasal cannulae

interfaces where the nasal outlets are nasal prongs for insertion into a user's nostrils. A

typical nasal cannula interface includes a plenum portion and entry tubing or a manifold

section (symmetric or single sided) and a pair of open-ended prongs which protrude

from the plenum or manifold and extend into the nostrils of the user in use to supply the

patient with gases. Generally, but not always, the prongs of a nasal cannula are sized

and shaped so that they do not seal against the nostrils of a patient. Nasal cannulae are

used because these are advantageous in certain situations. For example, in

circumstances where a patient is breathing normally, but requires supplementary gases

such as oxygen. The existing market for nasal cannula includes devices suitable for

delivery of gases in the 0 to 5 litres per minute range. These devices are typically

supported by a double entry lumen of small diameter (2-3mm range) that supply both

sides of the nasal cannula and provides even or equal airflow to each nasal prong.

These devices typically deliver dry gas flows of between 0 to 5 litres per minute, when

the patient is self-breathing, and it is not necessary for the cannula prongs to seal against

the nares of a user. A user will entrain the supplementary gases provided from the

cannula along with atmospheric air as they inhale normally.

An example of a nasal cannula interface that seals against the nostrils is the

Nasal-Aire interface made by Innomed, where gases are provided to the interface and

the prongs by conduits or hoses that extend from the users nose across their cheeks,

over their ears and around the back of their head.



WO 2008/060295 describes a non-sealing cannula that includes nasal prongs.

There are many configurations described. The nasal prongs are adapted to deliver air to

a patient's nasal passage and the different embodiments of prongs described include

various external features, and may include passages that pass through the wall of the

prongs to allow sensors or similar to measure the properties of gases in the prongs.

In this specification where reference has been made to patent specifications,

other external documents, or other sources of information, this is generally for the

purpose of providing a context for discussing the features of the invention Unless

specifically stated otherwise, reference to such external documents is not to be

construed as an admission that such documents, or such sources of information, in any

jurisdiction, are prior art, or form part of the common general knowledge in the art.

It is an object of the present invention to provide an improved nasal interface or

to at least provide the industry or public with a useful choice.

SUMMARY OF THE INVENTION

In one aspect, the present invention consists in a nasal interface for use in a

system for providing a flow of respiratory gases to a user, the nasal interface

comprising:

a body made from a pliable first material, the body having an inlet for

connection to a conduit providing a flow of gases and at least one nasal outlet

comprising a tubular structure for interfacing with a user's nostril in use, the at least one

nasal outlet fluidly connected to the inlet,

a frame made from a second material more rigid than the first material, the frame

attached to or integrally formed with the body, the frame adapted to engage the conduit

to secure the conduit relative to the body.

Preferably the frame has a first projection for engaging the conduit to secure the

conduit to the frame.

Preferably the frame comprises a second projection for engaging the body to

removably secure the body to the frame thereby securing the conduit relative to the

body.

Preferably the frame is permanently attached to the body.



Preferably the body is overmoulded to the frame.

Preferably the first projection is a first flange substantially perpendicular to the

longitudinal axis of the conduit for engaging about a circumference of the conduit near

an end of the conduit, the first flange having a hole open on one side for receiving the

conduit, the diameter of the hole being matched to an external diameter of said

circumference, the width of the opening being less than the external diameter of said

circumference, in use the frame being elastically deformed during attachment to the

conduit.

Preferably the body comprises a recess for receiving the second projection.

Preferably the second projection is a second flange substantially perpendicular to

•the longitudinal axis of the conduit, and the recess is a corresponding slot for receiving

the second flange.

Preferably the inlet of the body is an aperture for receiving the end of the

conduit, in use a rim around the aperture being sandwiched between the first flange and

a surface extending radially from the conduit adjacent said circumference, sealingly

engaging the inlet to the conduit.

Preferably the body has an annular groove extending about the aperture for

receiving the surface extending radially from the conduit.

Preferably the interface further comprises the conduit for providing a flow of

gases to the inlet, the conduit having a first radially extending surface and a second

radially extending surface, the first flange engaging the conduit about a circumference

between the first and second radially .extending surfaces, the first flange being captured

in a direction along the axis of the conduit between the first and second radially

extending surfaces.

Preferably the nasal interface includes the conduit, the conduit connecting to the

body from below the body, the inlet being directly below the nasal outlets.

Preferably the body comprises a pair of side arms, each side arm extending from-

a central portion of the body to in use pass across and contact a users upper lip region

Preferably in use, a distal end of each side arm rests substantially on the front of

a users face adjacent a side of the user's nose.

Preferably the body is an integrally formed unit comprising the inlet, nasal

outlets and side arms.



Preferably a connection is formed in each side arm for connecting the nasal

interface to headgear for holding the nasal interface in place on a user's head in use.

Preferably the frame comprises a pair of side arms, each side arm extending

from a central portion of the frame to in use pass across a users upper lip region.

Preferably in use, a distal end of each frame side arm rests substantially on the

front of a users face adjacent a side of the user's nose.

Preferably the frame is an integrally formed unit comprising the central portion,

the first and second projections and the side arms.

Preferably in use the body arms rest in between a users face and the frame side

arms.

Preferably the distal end of each frame side arm is provided with a connection

for attachment to head gear for holding the interface in place on a user's face in use.

Preferably the connection is a slot in a said side arm for receiving a head gear

strap through to attach the head gear to the side arm, the slot being substantially

perpendicular to a longitudinal axis of the side arm.

Preferably each body side arm comprises a retainer for attaching the body side

arm to the corresponding frame side arm.

Preferably the connection is a slot for receiving a head gear strap through to

attach the head gear to the side arm, the slot being substantially perpendicular to a

longitudinal axis of the side arm, and

the retainer is a tab located adjacent a distal end of the body side arm, in use the

tab being received in said slot.

Preferably each connection is a quick release connector provided with a said side

arm, the quick release connector adapted to quickly disconnect the head gear from at

least one side.

Preferably the nasal interface is a nasal cannula, the at least one nasal outlet is a

prong for insertion into a user's nostril in use.

Alternatively the at least one nasal outlet is a nasal pillow for providing a seal

against a user's nostril in use.

In another aspect, the present invention consists in a nasal cannula for use in a

system for providing a flow of respiratory gases to a user, the nasal cannula comprising:



a body comprising an inlet for receiving a flow of gases and at least one nasal

prong for insertion into a user's nostril in use, the at least one nasal prong fluidly

connected to the inlet,

an area for contacting the user's face or nose or both, in use contact between the

area and the user's nose or face or both setting the position of the prongs forwardly in

the user's nostrils to provide a gap between a rear extent of the nasal prong and the back

of the user's nostril.

Preferably the size of the gap between the rear extent of the prong and the back

of the user's nostril is at least 50% of the diameter of the prong.

Preferably the size of the gap between the rear extent of the prong and the back

of the user's nostril is at least 100% of the diameter of the prong.

Preferably the area contacts an upper lip region of the user, in use headgear

pulling the area against the user's upper lip region.

Preferably the area extends across most of the user's upper lip region.

Preferably the area contacts the user's septum.

Preferably the area contacts the junction between the user's septum and the

user's upper lip, in use the headgear pulling the cannula against said junction.

Preferably in use contact between the area and the user's nose or face or both

sets the angle of the prongs in the user's nasal passage so that the flow of gases are

directed towards a front wall of the user's nasal passage.

Preferably the nasal prong is curved about a centre of curvature located towards

the front of the user's nose so that the prong curves towards the front of the user's nasal

passage in use.

Preferably wherein the nasal prong is substantially straight.

Preferably the body comprises a pair of side arms, each side arm in use passing

across a users upper lip region.

Preferably in use, a distal end of each side arm rests substantially on the front of

a users face adjacent a side of the user's nose.

Preferably the body is an integrally formed unit comprising the inlet, nasal

prongs and side arms.

Preferably a connection is formed in each side arm for connecting the nasal

cannula to headgear for holding the nasal cannula in place on a user's head in use.



Preferably the body comprises a bridge portion, in use the bridge portion

supporting the cannula on a user's upper lip region, the bridge portion providing a

channel between the bridge portion and a rear extent of the nasal prongs, the channel

providing a path for exhaled gases to flow.

Preferably the cross section of the channel is adjustable to adjust the distance the

nasal prongs are spaced from the area of the body in contact with a user's upper lip

region in use.

Preferably the cross section of the channel is adjustable by a screw received in a

screw thread.

Preferably the nasal cannula comprises a single nasal prong for insertion into a

user's nostril in use, the user's other nostril being vacant, and the body comprising a

channel aligned with the vacant nostril for exhaled gases to flow through.

In another aspect, the present invention consists in a nasal cannula for use in a

system for providing a flow of respiratory gases to a user, the nasal cannula comprising:

a body comprising an inlet for receiving a flow of gases and at least one nasal

prong for insertion into a user's nostril in use, the at least one nasal prong fluidly

connected to the inlet,

the cannula comprising an area in contact with the user's face or nose or both, in

use contact between the area and the user's nose or face Or both setting the angle of the

prongs in the user's nasal passage so that the flow of gases are directed towards a front

wall of the user's nasal passage.

Preferably in use a longitudinal axis of each nasal prong at the tip of each nasal

prong is parallel to or angled forward of a plane, the plane being vertical when the user

is in a standing position with the user's head held level.

Preferably each prong has an outlet and in use the general plane of the outlet is

parallel to the bottom wall of the user's nasal passage or angled forwardly towards the

front wall of the user's nasal passage.

Preferably each prong has an outlet, and the outlet is not visible when the nasal

prong is viewed from the rear and along a line parallel to where the bottom of the user's

nasal passage would be relative to the prong in use.

Preferably each nasal prong has an outlet, and in use the outlet of each nasal

prong faces the front wall of the user's nasal passage.



Preferably the area contacts an upper lip region of the user, in use headgear

pulling the area against the user's upper lip.

Preferably the nasal prong is angled or curved so that a longitudinal axis of the

prong at the tip of the prong is parallel to or angled forwardly of the plane of the area in

contact with the user's upper lip region.

Preferably the angle between the longitudinal axis of the prong at the tip of the

prong and the plane of the area in contact with the users upper lip is at least 10°.

Preferably the area extends across most of the user's upper lip region.

Preferably the area contacts the user's septum.

Preferably the area contacts the junction between the user's septum and the

user's upper lip, in use the headgear pulling the cannula against said junction.

Preferably in use contact between the area and the user's nose or face or both

setting the position of the prongs forwardly in the user's nostrils to provide a gap

between a rear extend of the nasal prong and the back of the user's nostril.

Preferably the size of the gap between the rear extent of the prong and the back

of the user's nostril is at least 50% of the diameter of the prong.

Preferably the size of the gap between the rear extent of the prong and the back

of the user's nostril is at least 100% of the diameter of the prong.

Preferably the nasal prong is curved about a centre of curvature located towards

the front of the user's nose so that the prong curves towards the front of the user's nasal

passage in use.

Preferably the nasal prong is substantially straight.

Preferably the body comprises a pair of side arms, each side arm in use passing

across a users upper lip region.

Preferably in use a distal end of each side arm rests substantially on the front of

a users face adjacent a side of the user's nose.

Preferably the body is an integrally formed unit comprising the inlet, nasal

prongs and side arms:

Preferably a connection is formed in each side arm for connecting the nasal

cannula to headgear for holding the nasal cannula in place on a user's head in use. .

Preferably the body comprises a bridge portion, in use the bridge portion

supporting the cannula on a user's upper lip region, the bridge portion providing a



channel between the bridge portion and a rear extent of the nasal prongs, the channel

providing a path for exhaled gases to flow.

Preferably the cross section of the channel is adjustable to adjust the distance the

nasal prongs are spaced from the area of the body in contact with a user's upper lip

region in use.

Preferably the cross section of the channel is adjustable by a screw received in a

screw thread.

Preferably the nasal cannula comprises a single nasal prong for insertion into a

user's nostril in use, the user's other nostril being vacant, and the body comprising a

channel aligned with the vacant nostril for exhaled gases to flow through.

In another aspect, the present invention consists in a nasal cannula for use in a

system for providing a flow of respiratory gases to a user, the nasal cannula comprising:

a body made from a pliable first material comprising a inlet for receiving a

flow of gases and at least one nasal prong for insertion into a user's nostril in use, the at

least one nasal prong fluidly connected to the inlet, wherein

the body comprises an area for contacting the user's face or nose or both, in use

contact between the area and the user's nose or face or both setting the position of the

prongs forwardly in the user's nostrils to provide a gap between a rear extend of the

nasal prong and the back of the user's nostril, and wherein

in use contact between the area and the user's nose or face or both sets the angle

of the prongs in the user's nasal passage so that the flow of gases are directed towards a

front wall of the user's nasal passage, and

a frame made from a second material more rigid than the first material, the

frame attached to or integrally formed with the body.

Preferably the at least one nasal prong is fluidly connected to the inlet via a

chamber and a wall of the chamber comprising a membrane, the at least one prong

extending from the membrane, the radial wall thickness of the at least one prong being

greater than the membrane thickness.

Preferably the membrane is annular and surrounds the root of the nasal prong.

Preferably a radial length of the annular membrane is greater than the radial

distance from an inner circumferential perimeter to an outer circumferential perimeter,

the nasal prong extending from the inner circumferential perimeter.



Preferably a tip of the at least one nasal prong is angled to approximately match

the angle of a nasal passage wall.

Preferably each nasal prong has an outlet for the flow of respiratory gases to

flow from the cannula, and

the nasal prong and outlet are arranged so that the outlet is not visible when the

nasal prong is viewed from the rear and along a line parallel to where the bottom of the

user's nasal passage would be relative to the prong in use.

Preferably wherein in use the outlet of each nasal prong faces the front wall of

the user's nasal passage.

In another aspect, the present invention consists in a nasal interface for use in a

system for providing a flow of respiratory gases to a user, the nasal interface

comprising:

a body made from a pliable first material comprising an inlet for receiving a

flow of gases and at least one nasal outlet comprising a tubular structure for interfacing

with a user's nostril in use, the at least one nasal outlet fluidly connected to the inlet,

wherein

at least one plastically deformable member is attached to or integrally formed

with the body, the plastically deformable member having an elastic limit substantially

less than the elastic limit of the first material.

Preferably a said plastically deformable member is integrally formed with the

first material in a wall of a said nasal outlet.

Preferably the body comprises a pair of side arms, each side arm extending from

a side of a central portion to in use pass across a users upper lip region, and

a said plastically deformable member is integrally formed with the first material

of both side arms to extend across the user's upper lip region in use.

Preferably the at least one plastically deformable member is a metal wire.

Preferably the at least one plastically deformable member is a metal strap.

Preferably the nasal interface is a nasal cannula, the at least one nasal outlet is a

nasal prong for insertion into a user's nostril in use.

Preferably the at least one nasal outlet is a nasal pillow for providing a seal

against a user's nostril in use.



In another aspect the present invention consists in a restrictor for use in a system

for providing a flow of respiratory gases to a user, the system comprising a gases

source, a patient interface, a flow path between the gases source and the patient

interface comprising at least one conduit, in use the restrictor providing a dominant flow

restriction in the flow path such that the flow rate or pressure of the flow of respiratory

gases provided by the gases source or received by the user is substantially unaffected

when the conduit or patient interface is partially occluded.

Preferably the flow restrictor comprises a gradually reducing cross sectional

flow area.

Preferably the restriction comprises a bullet or approximate ogive shaped piece

mounted coaxially within a cylinder and supported by spokes extending from an inner

surface of the cylinder, the tip of the bullet or approximate ogive shaped piece facing

into the flow of gases.

Preferably the spokes extend longitudinally in an axial direction.

Preferably the restrictor is adapted to be retrofitted to an existing system.

Preferably the restrictor is fitted to a patient interface or the conduit.

Preferably the restrictor is integrally formed with a patient interface or the

conduit.

In another aspect the present invention consists in a system for providing a flow

of respiratory gases to a user comprising a gases source, a patient interface, a flow path

between the gases source and the patient interface comprising at least one conduit, and a

restrictor positioned in the flow path,

the restrictor providing a dominant flow restriction in the flow path such that the

flow rate or pressure of the flow of respiratory gases provided by the gases source or

received by the user is substantially unaffected when the conduit or patient interface is

partially occluded.

Preferably the system comprises a controller for controlling the gases source to

provide a gases flow to the flow path, the controller adapted to receive a user settable

input,

in use the controller controlling the gases source to provide a gases flow to the

flow path at a first pressure, and when the controller receives said input the controller

controlling the gases source to provide a gases flow to the flow path at a second



pressure, the second pressure being higher than the first pressure by an amount

approximately equivalent to a pressure drop across the restrictor.

Preferably the system comprises a display for displaying information to a user,

the display displaying the first pressure when the controller controls the gases source to

provide a gases flow to the flow path at the second pressure.

In another aspect, the present invention consists in a patient interface for use in a

system for providing a flow of respiratory gases to a user, the system comprising a

gases source and a flow path between the gases source and the patient interface

comprising at least one conduit, wherein the patient interface comprises a restrictor, in

use the restrictor providing a dominant flow restriction in the flow path such that the

flow rate or pressure of the flow of respiratory gases provided by the gases source or

received by the user is substantially unaffected when the conduit or patient interface is

partially occluded.

In another aspect the present invention consists in a nasal interface for use in a

system for providing a flow of respiratory gases to a user, the nasal interface

comprising:

an inlet for receiving a flow of gases, at least one nasal outlet comprising a

tubular structure for interfacing with a user's nostril in use, the at least one nasal outlet

fluidly connected to the inlet, and

a strap for passing over and contacting a user's nose to support the nasal

interface, the strap extending from the nasal interface either side of a central location on

the nasal interface.

Preferably the nasal interface comprises a pair of side arms, each side arm

extending from a side of the central portion to in use pass across a users upper lip

region, a distal end of each side arm resting substantially on the front of a users face

adjacent a side of the user's nose, and

the strap extending from near the distal end of each side arm.

Preferably the strap and nasal interface are integrally formed.

Preferably the distal end of each side arm is provided with a connection for

attachment to head gear for holding the nasal interface in place on a users face in use,

the strap extending from each side arm adjacent each connection.



Preferably the connection is a slot for receiving a head gear strap through to

attach the head gear to the side arm, the slot being substantially perpendicular to a

longitudinal axis of the side arm.

Preferably the nasal interface is a nasal cannula, the at least one nasal outlet is a

nasal prong for insertion into a user's nostril in use.

Preferably the at least one nasal outlet is a nasal pillow for providing a seal

against a user's nostril in use.

In another aspect, the present invention consists in a nasal interface for use in a

system for providing a ' flow of respiratory gases to a user, the nasal interface

comprising:

an inlet for receiving a flow of gases,

at least one nasal outlet comprising a tubular structure for interfacing with a

user's nostril in use, a chamber fluidly connecting the at least one nasal outlet to the

inlet, wherein

a wall of the chamber comprises a membrane, the at least one outlet extending

from the membrane, the radial wall thickness of the at least one outlet being greater than

the membrane thickness.

Preferably the membrane is annular and surrounds the root of the nasal outlet.

Preferably a radial length of the annular membrane is greater than the radial

distance from an inner circumferential perimeter to an outer circumferential perimeter,

the nasal outlet extending from the inner circumferential perimeter.

Preferably the membrane is shaped to be approximately a fraction of a torus, the

torus being formed by rotating a closed first curve about a line in its plane but not

intersecting it, the fraction of a torus being formed by truncating the torus through a

plane approximately perpendicular to said line.

Preferably the membrane is shaped to be approximately a half torus formed by

truncating the torus through the centre of the closed first curve.

Preferably the first curve is a circle.

Preferably the wall of the outlet extends from the inner circumferential perimeter

of the fraction of a torus and the wall of the chamber extends from an outer

circumference of the fraction of torus.



Preferably the wall of the outlet extends from the inner circumferential perimeter

of the fraction of torus with the inside of first curve facing a tip of the outlet.

Preferably the first curve is a circle and the wall of the prong extends

approximately perpendicularly to a radius of the first curve.

Preferably the first curve is a circle and the wall of the chamber extends

approximately parallel to a radius of the first curve.

Preferably the membrane is shaped to be approximately a fraction of a sphere,

the fraction of a sphere being formed by truncating a sphere on a first plane and a

second plane, the inner circumferential perimeter being on the first plane and the outer

circumferential perimeter being on the second plane.

Preferably the second plane is approximately through the centre of the sphere.

Preferably the outlet extends from a convex side of the membrane.

Preferably the nasal interface is a nasal cannula, the at least one nasal outlet is a

nasal prong for insertion into a user's nostril in use.

Preferably the at least one nasal outlet is a nasal pillow for providing a seal

against a user's nostril in use.

In another aspect the present invention consists in a nasal cannula for use in a

system for providing a flow of respiratory gases to a user, the nasal cannula comprising:

an inlet for receiving a flow of gases,

at least one nasal prong for insertion into a user's nostril in use, the at least one

nasal prong fluidly connected to the inlet, wherein

an outlet at the tip of the at least one nasal prong is angled to approximately

match the angle of a nasal passage wall.

Preferably the outlet at the tip of the at least one nasal prong is angled to

approximately match the angle of the nasal passage side wall, the outlet being angled

downwards from a centreline of the user's nose when viewed from the front of the user.

Preferably the angle between the nasal passage side wall and the nasal prong tip

is less than 30°.

Preferably the at least one nasal prong is angled to match angle of the front of

the nasal passage, the tip being angled forwardly.

Preferably the angle between the front of the nasal passage and the nasal prong

tip is less than 20°.



In another aspect, the present invention consists in a nasal cannula for use in a

system for providing a flow of respiratory gases to a user, the nasal cannula comprising:

an inspiratory flow path comprising an inlet for receiving a flow of gases,

at least one nasal prong for insertion into a user's nostril in use, the at least one

nasal prong fluidly connected to the inlet, wherein

a noise suppression material is provided in the inspiratory flow path.

In another aspect, the present invention consists in a nasal cannula for use in a

system for providing a flow of respiratory gases to a user, the nasal cannula comprising:

an inspiratory flow path comprising an inlet for receiving a flow of gases,

at least one nasal prong for insertion into a user's nostril in use, the at least one

nasal prong fluidly connected to the inlet,

an expiratory flow path, in use expiratory gases flowing from the user's nostril

via the expiratory flow path, wherein

a noise suppression material is provided in the inspiratory flow path or the

expiratory flow path or both.

Preferably the inspiratory flow path comprises a chamber fluidly connecting the

inlet to the at least one nasal prong, the noise suppression material located in the

chamber.

Preferably the cannula comprises a bridge portion, in use the bridge portion

supporting the cannula on a user's upper lip region, the bridge portion providing a

channel between the bridge portion and a rear extent of the at least one nasal prong, the

channel providing the expiratory flow path.

Preferably the cross section of the channel is adjustable to adjust the distance the

nasal prongs are spaced from the area of the face contacting portion in contact with a

user's upper lip region in use.

Preferably the cross section of the channel is adjustable by a screw received in a

screw thread.

Preferably the nasal cannula comprises a single nasal prong for insertion into a

user's nostril in use, the user's other nostril being vacant, and the face contacting

portion comprising a channel aligned with the vacant nostril, the channel providing the

expiratory gases flow path.

In another aspect, the present invention consists in a nasal interface comprising:



an inlet,

at least one nasal outlet for interfacing with a nostril of a user,

a chamber for fluidly connecting the inlet to the nasal prong,

a bridge portion for supporting the cannula on an upper lip region of a user,

a space between the bridge portion and the chamber providing an air gap

between the chamber and the user's upper lip region.

Preferably the distance between the bridge portion and the chamber is

adjustable to adjust the distance the chamber is spaced from the user's upper lip region

in use. ... .

Preferably the distance between the bridge portion and the chamber is adjustable

by a screw received in a screw thread.

Preferably the nasal interface is a nasal cannula, the at least one nasal outlet is a

nasal prong for insertion into a user's nostril in use.

Preferably the at least one nasal outlet is a nasal pillow for providing a seal

against a user's nostril in use

The term "comprising" as used in this specification and claims means

"consisting at least in part of. When interpreting each statement in this specification

and claims that includes the term "comprising", features other than that or those

prefaced by the term may also be present. Related terms such as "comprise" and

"comprises" are to be interpreted in the same manner.

To those skilled in the art to which the invention relates, many changes in

construction and widely differing embodiments and applications of the invention will

suggest themselves without departing from the scope of the invention as defined in the

appended claims. The disclosures and the descriptions herein are purely illustrative and

are not intended to be in any sense limiting.

The invention consists in the foregoing and also envisages constructions of

which the following gives examples only.

BRIEF DESCRIPTION OF THE DRAWINGS

Preferred embodiments of the invention will be described by way of example

only and with reference to the drawings.



Figure 1 is a schematic of a respiratory humidification system that comprises a gases

source unit, a humidifier connected to the gases source unit, a gases supply conduit

connected to an outlet of the humidifier, and a patient interface connected to an outlet of

the supply conduit to provide a flow of gases to a user.

Figure 2 is a perspective view of a nasal cannula according to one embodiment of the

present invention.

Figure 3 is a part perspective view of a head gear strap for use with a patient interface

according to another embodiment of the present invention.

Figure 4 is a nasal cannula including a strap for passing over a user's nose in use to

support the cannula according to another embodiment of the present invention.

Figures 5A to 5D are various embodiments of headgear for use with a nasal cannula.

Figure 6A is the nasal cannula of Figure 2 shown in more detail.

Figure 6B is an exploded view of the nasal cannula of Figure 2.

Figure 7 is a cross sectional view of the nasal cannula of Figure 2.

Figure 8A is a perspective view of a frame of the nasal cannula of Figure 2, and Figure

8B is a perspective view of an alternative frame.

Figure 9 is a perspective view of a face contacting portion of the nasal cannula of

Figure 2.

Figure 10 is a view of a prior art nasal cannula positioned on a user's face for use, the

nasal passage of the user indicated.

Figure 11 is a view of a nasal cannula positioned on a user's face for use, the nasal

cannula comprising nasal prongs that direct the inspiratory gases forwardly in the user's

nasal passage according to another embodiment of the present invention.

Figure 12 is a view of a nasal cannula positioned on a user's face, the nasal cannula

comprising a face contacting area to position the nasal prongs forwardly in the user's

nostrils according to another embodiment of the present invention.

Figure 13 i s a view of a nasal cannula positioned on a user's face for use, the nasal

cannula comprising an expiratory gases flow path according to another embodiment of

the present invention.

Figure 14 is a bottom view of an example nasal cannula comprising an expiratory gases

flow path according to another embodiment of the present invention.



Figure 15 is a bottom view of a nasal cannula according to another embodiment of the

present invention comprising an adjustable expiratory gases flow path and providing

adjustable prong positioning relative to the user's upper lip region-

Figure 16 is a perspective view of a nasal cannula comprising a single nasal prong and

an expiratory gases flow path according to another embodiment of the present

invention.

Figure 17 is a cross sectional view of a flow restrictor according to another

embodiment of the present invention.

Figure 18 is a perspective view of the restrictor of Figure 17.

Figure 19 is an end view of the flow restrictor of Figure 17.

Figure 20 is a perspective view of a nasal cannula comprising plastically deformable

members according to another embodiment of the present invention.

Figures 21A to 21E are sectional views of various forms of a nasal cannula comprising

a membrane from which the nasal prong extends according to another embodiment of

the present invention.

Figures 22A and 22B are views of a nasal cannula comprising nasal prongs with tips

angled to match the angle of a user's nasal passage walls according to another

embodiment of the present invention.

Figure 23 is a sectional view of a nasal cannula comprising a .port for a titration probe

and the titration probe installed in the port according to another embodiment of the

present invention.

Figure 24 is a nasal cannula comprising a titration tube located coaxially within a gases

supply conduit connected to an inlet of the cannula according to another embodiment of

the present invention.

Figure 25A and 25B are alternative forms of nasal cannula comprising lumen in a side

arm of the cannula according to another embodiment of the present invention.

Figures 26A and 26B are the nasal cannulas of Figures 13 and 6 comprising noise

suppression material in the inspiratory and expiratory gases flow paths according to

another embodiment of the present invention.

Figure 27 is a perspective view of a nasal interface including nasal outlets with pillows

according to one embodiment of the present invention.



DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

A preferred form of nasal interface arrangement is described below with

reference to use as part of a patient interface for use in a medical gases system. It

should be noted that the nasal interface arrangement can be used with any suitable

system that provides a gases stream from a gases source to a patient in use. For

example, it could be used as part of a system to provide supplementary oxygen to a

user, with the oxygen provided from a source such as a gas bottle or wall outlet.

However, it is described below by example for use in a system that provides a heated,

humidified, gases stream to a patient or user. The nasal interface is suitable for use in

the home or in a hospital environment. The nasal interface can be varied in size (with

the proportions kept generally the same) for use with users of different sizes. For

example, two (or more) different sizes could be produced for adult and infant users, but

still fall within the scope of the present invention.

Referring to Figure 1 a respiratory humidification system such as might be used

with a preferred embodiment of nasal interface arrangement is shown. A patient or user

1 is receiving a humidified stream of gases through a patient interface 20 which includes

the nasal interface arrangement and which will be described in detail below. The

patient interface 20 is connected to a delivery conduit 3, the delivery conduit 3 being

connected between a humidifier unit 2 and the patient interface 20. The humidifier unit

2 consists of a humidification chamber 5 that in use contains a volume of water 6, and a

base unit 8. The preferred embodiment of humidification chamber 5 is formed from a

plastics material and in the preferred embodiment includes a conductive base (for

example aluminium) which is in direct contact with a heater plate 7 of the humidifier

base unit 8. The humidifier base unit 8 is in the preferred embodiment provided with a

control mechanism or electronic controller 9 which comprises a microprocessor based

controller executing computer software commands stored in the controller's memory.

In the preferred form as shown in Figure 1, the humidifier 2 receives gases from

a gas source unit 15, the gases becoming heated and humidified as they pass through the

chamber 5. It should be noted that as outlined above, the gas source unit 15 could be

replaced or supplemented by a wall port or a gas bottle. The gas source unit could be a

gas bottle, a gas blender, a venturi device or a standard blower unit, or any other



suitable system or device that supplies a gases stream. Humidified gases flow from the

humidifier- 2 through the delivery conduit 3 to the patient by way of the patient interface

20.

It should be noted that the system used with the nasal interface does not require

the use of a humidifier - that is, the gases stream could be dry and unheated if required.

Various types of therapy can be delivered by using the nasal interface. The preferred

form of therapy will be described later. Generally any gases and respiratory gases

delivery system can be used with the nasal interface. The respiratory humidification

described here is just an example of the type of therapy and system the nasal interface

can be used with or as part of.

The controller 9 receives inputs from sources such as user input via dial 10,

through which a user of the device may, for example, set a predetermined required value

of humidity or temperature of gases supplied to the patient 1. In response to the user

input or input from any other possible inputs like sensors (for example temperature or

humidity sensors, not shown), the controller 9 determines when to and what level to

energise the heater plate 7 to heat the water 6 within the humidification chamber 5. As

the volume of the water 6 within the humidification chamber 5 is heated, water vapour

begins to fill the remaining volume of the humidification chamber 5. The gases which

are provided to the humidifier unit 2 from the gas source unit 15 enter the

humidification chamber 5 above the surface of the water 6, and are humidified by the

water vapour within the humidification chamber as they pass through the chamber 5.

The heated humidified gases exit the humidification chamber 5 through an outlet 4 and

are transferred to the patient interface 20 by the delivery conduit 3.

By example, the gas source unit is a blower unit. The preferred form of blower

15 is provided with a variable speed pump or fan 12 which draws air or other gases

through a blower inlet 17. The speed of the pump or fan 12 is in the preferred

embodiment controlled by a further control apparatus 18. Alternatively control of the

pump or fan speed can be carried out by controller 9. The fan controller 18 can also be

adapted to receive inputs from sensors in the system, or a user input from a control

panel or control unit 19. As noted above, the blower unit 15 can be supplemented by or

replaced by a gases source such as a gases bottle or a wall-mounted outlet connected to



a central gases source. .Alternatively the blower unit and humidifier unit may be

packaged into a single integrated blower and humidification unit.

The preferred system also comprises a user display 13 for communicating

information to a user such as operating mode selection and operating parameters such as

actual pressure or flow provided by the blower, temperature of gases flow, humidity of

gases flow, compliance hours of use and other information useful to a user.

The preferred form of delivery conduit 3 includes a heating element 11 to

prevent condensation of humidified gases occurring within the conduit 3 ('rain out').

The preferred form of humidification system has been described above, with the nasal

interface described as being included as part of the patient interface 20. Various

inventions relating to nasal interfaces are described below with reference to nasal

cannulae. However, one or more inventions described and claimed below may be

useful in nasal interfaces comprising nasal outlets with pillows for providing a seal at

the user's nostrils. Inventions are described with reference to nasal cannulae by way of

example only. An alternative patient interface 200 including nasal outlets with pillows

620 according to one or more present inventions is shown in Figure 27. Patient

Interface

Figure 2 shows the first embodiment of the patient interface 20 of Figure 1 in

more detail. The patient interface 20 broadly consists of a head securement mechanism

and a nasal cannula 30. A gases inlet conduit or secondary supply conduit 45 is also

shown. The head securement mechanism enables a user to place and maintain the nasal

cannula 30 in the correct operational position. The gases inlet conduit or secondary

supply conduit 45 gaseously or fluidly connects between the outlet end of the main

delivery conduit 3 and the nasal cannula 30. The secondary supply conduit 45 and the

nasal cannula 30 will be described in detail below.

Head Securement

In the preferred embodiment, the patient interface 20 is secured to the patient's

head or face by a strap 50, as shown in figure 2. The strap 50 in use connects with a

side of the nasal cannula 30, passes around the back of the users head to connect to the

other side of the cannula 30. In use the strap 50 preferably passes across each side of

the user's head above each ear. The strap 50 may be a single strap, each end of strap 50

connected to a respective side of the cannula.



The most preferred form of head strap device is adjustable to allow patients of

different sizes and head shapes to use the nasal cannula 30. For example, an adjustment

buckle could be included which allows a patient to loosen or tighten the head strap 50.

Preferably the strap 50 comprises two separate straps 50a and 50b. As shown in

Figure 2, each strap 50a and 50b is connected between a respective side of the cannula

30 and a respective side of a buckle 54. In use, buckle 54 is positioned towards the

back of the users head. In this position, excess strap length is maintained away from the

user's face, preventing loose ends of straps 50a and 50b touching the user's face.

As best shown in Figure 3, buckle 54 comprises a perimeter frame 54a and two

cross pieces 54b. Cross pieces 54b are substantially vertical and substantially parallel to

the sides of the perimeter frame 54a. Cross pieces 54b and frame 54a are arranged to

form three substantially vertical slots 55. A central slot 55a may be approximately

double the thickness of side slots 55b, side slots 55b arranged either side of the central

slot 55a. In use straps 50a and 50b extend from a respective side of the cannula

assembly 30 to both pass through the central slot 55a. Each strap loops about a

respective cross piece 54b to pass through a respective side slot 55b. Loose ends of

straps 50a and 50b are positioned on an outer side of the portion of straps 50a and 50b

extending between cannula 30 and buckle 54. The buckle 54 allows a patient to loosen

or tighten the side straps in order to achieve a comfortable fit. Loose strap ends may be

pulled away from the buckle 54 as indicated by the arrows in Figure 2 to tighten the

cannula assembly into position adjacent the upper lip of the user. Preferably the strap

50 or straps 50a and 50b 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 in the

optimal position when in use.

The buckle 54 is particularly flat and small so that the user does not feel the

buckle in use, even when the weight of the user's head rests on the buckle where the

buckle is positioned between the user's head and the user's bedding.

The head securement mechanism may further comprise a loop 56 that passes

over the user's nose in use, as shown in Figure 4 . The loop 56 is configured to pass

over a patient's nose to support the weight of the cannula 30. Preferably the loop 56

passes over the bridge of the user's nose. The loop 56 is connected to the nasal cannula

either side of a central location on the nasal cannula. The loop 56 is preferably elastic.



The elasticity of the loop exerts a force upon the nose to hold the nasal interface in the

optimal position when in use. Alternatively the loop is not elastic. For example, the

loop 56 may be integrally formed with a moulded component of the nasal cannula.

Figures 5A to 5B illustrate further alternative embodiments of headgear for use

with a nasal cannula. The headgear of Figure 5A includes a crown strap 57 in addition

to strap 50. The crown strap 57 passes over the top of the user's head to assist with

securing the nasal cannula in place correctly. Preferably the strap 57 is elastic to suit a

range of different users. The crown strap 57 may comprise a buckle to provide

adjustment to suit a range of different users.

The cannula illustrated in Figure 5B comprises side arms 32 that extend towards

the rear of the user's head and in use pass over the user's ears. A strap 50 extends from

a distal end of side arms 32 to pass around the rear of the user's head. The side arms are

integrally formed with a moulded component of the cannula. The side arms are

preferably made from an elastomer or thermoplastic material. Strap 50 connects

between a left and right side arm 32. The strap 50 may comprise at least two parts

joined by a buckle for adjustment. Alternatively, as shown in Figure 5C, the cannula

side arms may combine to form a continuous loop 132 that passes fully around the

user's head for use without a strap 50. The loop 132 is integrally formed with a

moulded component of the nasal cannula 30. The loop 132 may not be continuous, for

example two sides of the loop joining via an adjustment buckle.

The headgear of Figure 5D includes a widened portion 58. In use widened

portion 58 contacts over an area of the back of a user's head. The widened portion 58

may diverge from a side strap 50 on one side of the user's head into two or more spaced

apart straps at the back of the user's head before converging to a single strap on the

opposite side of the user's head.

Gases inlet conduit

The secondary supply conduit 45 will now be described in detail. The

secondary supply conduit 45 is a short length of conduit or tubing which runs between

the outlet of the main delivery conduit 3 and the nasal cannula 30. In use, gases exit the

main delivery conduit 3 and enter the secondary supply conduit 45, to flow along the

secondary supply conduit 45 to the patient. One reason that a secondary conduit is used

is as follows: the main delivery conduit 3 is relatively heavy and cumbersome as it is



used to transport gases over a reasonably long distance (from the humidifier unit 2 to a

point close to the patient). The main delivery conduit 3 is therefore required to have a

wall that is strong enough to support its own weight without collapsing. As the main

delivery conduit 3 is therefore relatively long (e.g. 2 to 3 metres), this additional length

and the thicker wall structure adds to the weight of the main delivery conduit 3. If the

outlet of the main delivery conduit 3 is connected directly to the patient interface in

such a manner that the user 2 is required to support this weight, this can cause

discomfort to the user due to the weight of main delivery conduit acting on the user. A

lighter, shorter secondary conduit (e.g. secondary supply conduit 45) is therefore

frequently used, running between the outlet of the main delivery conduit' 3 and the

patient interface 20. Secondary supply conduit 45 is lighter and shorter than the main ~

delivery conduit 3.

In order to reduce condensate forming in the unheated secondary supply conduit

45, a conduit that has vapour transmission properties can be provided. The secondary

supply conduit 45 can be integrally formed with the main delivery conduit 3 or may be

attached by some connection mechanism, allowing for detachment of the secondary

supply conduit 45 from the main delivery conduit 3. The connection mechanism can be

a threaded screw type connector or a friction locking mechanism. The secondary supply

conduit is preferably made from a hydrophilic material, for example SYMPATEX.

The secondary conduit may, for example, be approximately 300mm long. The

result of providing a short secondary supply conduit 45 is that a majority of humidity in

the gases is transported to the patient, and there is an insignificant and immeasurable

loss of humidity through the breathable wall of the short secondary supply conduit,

while condensate forming is reduced.

The secondary conduit 45 preferably has a smaller diameter than the conduit 3 .

For example, the secondary conduit may have an internal diameter of approximately

11mm and the conduit 3 may have an inner diameter of approximately 16mm.

The nasal cannula and its various features will now be described in more detail.

Nasal Cannula

The preferred form of the nasal cannula 30 that forms part of the patient

interface 20 shall now be described in more detail with particular reference to Figures 6

to 9.



The preferred cannula assembly comprises two main parts, a resilient, flexible,

pliable cannula body and a clip or frame that provides support or structural strength to

the cannula assembly. Preferably the body contacts the user's face in use, for example

an upper lip region of the user's face.

The cannula body 60 comprises a manifold 6 1 and a nasal prong or nasal prongs

62. Each nasal prong extends into a user's nostril in use. The manifold has an inlet or

aperture 63 for receiving a conduit. Preferably the aperture is sized to receive a

secondary conduit as described above. Alternatively the inlet may be adapted to receive

the conduit 3. However this is less preferred. The aperture or inlet is fluidly connected

to a nasal prong or pair of nasal prongs. In use, a respiratory gases flow provided to the

cannula assembly via the conduit connected to the cannula assembly enters the cannula

assembly via the inlet, passes through the manifold to exit each prong to enter the user's

nostrils.

The nasal prongs do not seal to the nostrils of the user. Where the user exhales

via his or her nostrils, exhaled gases pass out of the nostrils via clearance between the

inner wall of the nostrils and the outside of the nasal cannula prongs.

A conduit for connection to the cannula comprises a connector 40 for attachment

to the nasal cannula assembly. Preferably connector and matching aperture are circular.

However, other shapes may be substituted, for example an oval shape. The connector

40 is fitted to an end of the conduit and may be considered to be a part of the conduit or

an end of the conduit. For example an outer diameter of the connector may be received

in an internal diameter of the conduit. The connector may be bonded or moulded to the

conduit.

The connector 40 comprises a groove or a circumference 4 1 located between a

first lip or surface 42 extending radially from the connector and a second lip or surface

43 extending radially from the connector. Groove 4 l is annular and extends around the

circumference of connector 40. Preferably the first lip and second lip extend fully

around the circumference of the connector. Alternatively, the first and second lip 42, 43

may extend for a portion of the circumference of the connector 40.

The manifold 6 1 further comprises an internal groove 64 extending around the

perimeter of the aperture. In use the first lip 42 is received in the manifold groove 64,

fluidly connecting the conduit to the manifold of the cannula body.



In the preferred embodiment of the nasal cannula, the manifold inlet is oriented

to face downwards when a user is wearing the nasal cannula in a standing position.

With the conduit connected to the cannula body, the conduit can hang downwards from

the cannula. With the user in a standing position, the nasal pongs extend upwards from

a top surface of the cannula body.

As the cannula body is made from a resilient, flexible, pliable material, the

aperture is easily stretched over the first lip 42 of the conduit connector so that the lip

42 seats within the groove. The fit between the groove and the lip 42 is preferably a

tight fit. However, because the body is a flexible and made from a resilient and pliable

material, the conduit connector can be twisted relative to the cannula body.

The cannula body preferably further comprises side arms 65. Each side arm

extends from a side of a central portion of the cannula body and in use passes across a

user's upper lip region to terminate adjacent a corresponding cheek region. Preferably

each side arm is angled slightly backwards from the central portion towards the face of

the user in use, and angled upwards so that the side arms each extend from the central

portion on a line that passes near the top of each ear. In use the ends of the side arms

distal from the central portion rest substantially on the front of a user's face adjacent a

side of the user's nose where the user's upper lip region terminates.

Preferably the cannula body 60 comprising the side arms, manifold and nasal

prongs is an integrally formed flexible, resilient, pliable unit. Preferably the cannula

body is made from silicone with a Shore A hardness of between 10 and 60. However,

any other suitable pliable material with similar properties may be used.

In use head gear (described above) is coupled adjacent to the distal ends of each

side arm to hold the nasal cannula assembly in place on a user's face. With appropriate

connections provided to each side arm, in use the nasal cannula 30 may comprise only

the integrally formed cannula body, attached to the conduit 3 or 45 and the head gear.

However, the preferred cannula embodiment is an assembly further comprising the

frame or clip 3 .

The frame 3 1 provides support to the cannula assembly 30 and helps to secure

the conduit connector 40 to the cannula 30. Without the frame, the connector 40 is

retained within the aperture of the cannula body by first lip 42 of connector 40 residing

within the groove in the resilient and pliable material of the cannula body only. In this



case, only a relatively small axial force is required to pull the connector away from the

manifold, to deform the pliable aperture over the first lip 42 of connector 40.

The frame is formed from a relatively stiff material; a material that has a higher

stiffness compared to the resilient, flexible or pliable cannula body. For example, the

frame is formed from a suitable rigid or semi-rigid material such as a polycarbonate

plastic, a polypropylene plastic or other suitable material. The pliable cannula bodycan

be deformed easily, for example a portion of the cannula bodycan be bent to be doubled

over on itself without noticeable plastic deformation. In contrast, the rigid or semi rigid

frame is capable of elastic deflection, but the frame has a significantly higher Youngs

Modulus compared to the cannula body. A portion of the frame cannot be bent over on

itself without plastic deformation. The cannula bodymaterial is softer than the frame

material.

The frame 3 1 comprises an at least one first projection and an at least one

second projection. The first projection engages to the conduit connector. As best

shown in Figures 7 and 8, preferably the first projection is a flange 34 that secures

within the groove 4 1 of conduit connector 40, between the first lip 42 and second lip 43

of conduit connector. When correctly assembled, a rim 66 of aperture 63 (refer Figure

9) is sandwiched between the first lip 42 of connector 40 and flange 34 of frame. When

correctly assembled, rim 66 and flange 34 are sandwiched between the first and second

lip 42, 43 of connector 40.

In the preferred embodiment the flange 34 is substantially perpendicular to the

axis of conduit connector 40. The flange 34 comprises a hole 35 for clasping about the

groove of connector 40. The hole 35 is circular and is open on one side for receiving

connector 40. The internal diameter of hole 35 matches the external diameter of groove

4 1 such that a loose fit is achieved between the groove 4 1 and hole 35 when connector

40 is received in hole 35. The width of the opening in the side of the hole is less than

the diameter of the groove 4 1. To attach frame 31 to connector 40, connector 40 is

pushed via the opening into hole 35. The frame is elastically deformed to spread the

opening wide enough to receive the groove of connector 40 during attachment of the

connector to frame 31. Once the connector is located within the hole, with the centres

of the hole and connector substantially aligned, the frame returns to its undeformed

state, radially capturing the connector groove within hole 35. The first and second lip



42 and 43 of connector 40 rest either side of flange 34 to retain the connector within the

flange of frame 31 in a direction along the axis of the connector. The matched

diameters of the hole 35 and the groove 4 1 allow the connector to swivel or rotate about

the axis of the conduit. The conduit may be detached from the frame by spreading the

opening of hole 35 to allow the groove to pass via the opening.

As described previously, the aperture of the cannula bodyis fitted over the first

lip 42 of the connector 40. Thus the cannula bodyis radially captured on the connector

40.

To securely retain the cannula bodyon the connector 40 in an axial direction, the

frame comprises the at least one second projection. The second projection engages to

the face contacting portion. Without the second projection, the cannula body could be

pulled axially away from the connector 40 relatively easily. In the assembled cannula

assembly, the second projection 33 is received in a corresponding recess 67 in the

cannula body, as best shown in Figure 7. The engagement of the second projection in

the recess prevents relative axial movement between the cannula body and the frame.

As frame 31 is axially coupled to connector 40 by flange 34 flange 34 engaged around

groove 4 1, the frame therefore couples the cannula body to the conduit connector 40 in

an axial direction.

The second projection is preferably a second flange that is received in a

corresponding recess in the cannula body. Preferably the second flange extends

substantially perpendicular to the axis of the connector 40. With the second projection

received in the recess, the cannula body is securely retained in an axial direction.

Alternatively, the second projection may be a peg to be fitted into a

corresponding hole in the cannula body, or any other projection to be received in a

corresponding recess.

To assemble the cannula assembly together, in a first step the cannula body 60 is

attached to connector 40 of conduit 3 or 45, by stretching the rim 66 of the inlet aperture

of the manifold over the first lip 42 of connector 40. In a second step, the frame is

pushed in a direction substantially perpendicular to the axis of connector 40, to capture

the first projection or flange 34 of frame around the groove 4 1 of connector 40, while

simultaneously engaging the second projection 33 of frame 3 1 with recess 67. To

disassemble the cannula assembly the first and second steps are reversed.



Alternatively, the cannula body and frame may be assembled together in a first

step. In a second step the connector may be attached to the frame and cannula body by

pushing the connector into the hole in a direction along the axis of the conduit. For

example, as shown in Figure 6, the upper lip 42 of connector 40 may have an upper

surface 42a that is inclined to the axis of connector 40 to assist with pushing the

connector into the hole 35 and 63. However this assembly method is less preferred

Alternatively, the frame may be attached to the connector 40 in a first step. In a

second step, the cannula body is pushed axially onto the first lip of connector 40 and the

second projection of frame is eased into the recess in the cannula body. However this

assembly method is the least preferred.

The frame may comprise a plurality of first projections and a plurality of second

projections. For example, in alternative embodiment of Figure 8B, the frame has two

second projections 33a.

In the preferred embodiment the frame 31 further comprises side arms 32. The

frame side arms, first projection and second projection are preferably integrally formed.

Each side arm extends from a central portion and in use passes across a user's upper lip

region to terminate adjacent a corresponding cheek region. Preferably each side arm is

angled slightly backwards from the central portion towards the face of the user in use,

and angled upwards from the central portion so that the side arms each extend on a line

that passes near the top of each ear. In use the ends of the side arms distal from the

central portion locate substantially at the front of a user's face adjacent a side of the

user's nose where the user's upper lip region terminates.

In the preferred embodiment, in use, the cannula body side arms 65 rest in

between a user's face and the frame side arms 32. As described above, the material of

the cannula body is softer than the frame material. The cannula body provides a

cushion between the frame 31 and the user's face.

The distal end of each frame side arm 32 is provided with a connection for

attachment to the head gear for holding the cannula in place on a users face. Preferably

each frame side arm includes a slot 36 for passing a strap 50 of the head gear through, to

attach the head gear to the frame. Preferably the slot is substantially perpendicular to a

longitudinal axis of the side arm, so that a longitudinal axis of the strap extends

approximately in line with the longitudinal axis of the frame side arm. Alternatively the



head gear may be attached to the cannula via a quick release connector provided with

one or both side arms for quickly disconnecting the head gear from at least one side of

the cannula 30.

In the preferred cannula assembly, each cannula body side arm 65 comprises a

retainer for attaching the cannula body side arm to the corresponding frame side arm.

For example, the cannula body side arm may include a peg extending from a surface of

the side arm facing the frame. The peg is received in a corresponding hole in the frame

side arm. Interference between the peg and the corresponding hole retains the cannula

body side arm in proximity with the corresponding frame side arm.

In the preferred cannula assembly as shown in Figure 6A and 6B, each cannula

body side arm includes a tab 68 that is received in a corresponding slot in the frame side

arm to retain the cannula body side arm relative to the corresponding frame side arm.

Preferably the slot that receives the tab is slot 36 that receives the head gear strap, the

tab 68 being located at a distal end of the cannula body side arm. Such an arrangement

results in a simple frame part requiring only a single slot for receiving both the head

gear strap 50 and the cannula body side arm tab 68. A further advantage of this

arrangement is the distal end of the cannula body side arm is retained near to the head

gear strap, the soft side arm and head gear strap providing an almost continuous soft

interface against the users face in use. Alternatively in addition to the slot for receiving

the headgear strap, an additional slot may be provided in the side arm for receiving the

tab. However this alternative arrangement is less preferred.

Alternatively, frame 31 may not have side arms. In this case the headgear strap

is attached to the cannula body side arms.

In a further alternative embodiment, frame 31 may not be removable or

separable from the cannula body 60. For example, the frame may be integrally moulded

with the cannula body.

The cannula may include one or more titration ports to allow a sensor to

communicate with the flow of gases at the cannula. For example, as shown in Figure 6

and Figure 7, the cannula body may include a recess or indent 69 for receiving a

titration probe. A corresponding hole (not shown) is provided in the frame to provide

access to the indent 69 on the cannula body. A suitable probe includes a spike for

penetrating the wall of the face contacting potion to communicate with the inside of the



cannula. The indent 69 provides a locating recess for receiving the probe, and also

provides a thin wall section through which the probe can be pushed relatively easily.

Figure 23 illustrates a titration probe 77 inserted through the recess 69 to provide

communication with a sensor communication conduit 78. Alternatively, the conduit 45

connected to the cannula may include a titration tube 79 arranged internally within the

lumen of the conduit 45. For example, as shown in Figure 24, titration tube 79 may be

located coaxially within conduit 45. An end of the titration tube 79 is located near to

the cannula inlet to provide communication between a sensor attached to the titration

tube and the inside of the cannula. Such an arrangement allows a sensor to measure, for

example, the pressure of the gases flow at the cannula.

Cannula nasal prong orientation

Prior art nasal cannula assemblies include nasal prongs that are angled or curved

backwards into the user's head to match the angle of the user's nasal passages. Such an

arrangement has been considered beneficial in order to provide a comfortable fit. To

receive the nasal prong comfortably in the nasal passage the nasal prong is shaped to

follow the nasal passage. An example of this arrangement is shown in Figure 10.

However, the inventors have found the surprising result that an improvement in

user comfort can be achieved with nasal prongs that are aligned towards the front of the

user's nasal passage within the user's nose. The benefit of such an arrangement is a

reduction in noise during use. A reduction in noise results from a reduction in flow

collision between inspiratory and expiratory respiratory gases. Inspiratory gases are

directed up the front of the nasal passage within the user's nose, as indicated by arrow A

in Figure 11. The inspiratory gases flow up the front of the nasal passage before

flowing towards the back of the patient's nasal cavity. This inspiratory flow path leaves

a space towards the rear of the nasal passage and nostril for exhaled gases to pass, as

indicated by arrow B. This reduces the amount of mixing or collision between the

inspiratory and expiratory gases. A reduction in the collision between inhaled and

exhaled gases reduces noise during use.

Preferably in use the cannula is arranged so that a longitudinal axis of each nasal

prong at the tip of each nasal prong is parallel to or angled forward of a plane, the plane

being vertical when the user is in a standing position with the user's head held level.



Preferably, in use each nasal prong is arranged to direct the flow of gases

towards the front wall of the user's nasal passage within the user's nose.

Preferably, in use each nasal prong is arranged to direct the flow of gases

towards the front wall of the user's nasal passage within the user's nose adjacent the

user's nostril.

The inventors also believe a reduction in noise is achieved by reducing the

amount exhalation gases flow onto the outlet of each nasal prong. Each nasal prong

provides an outlet for the respiratory gases to exit the nasal prong and enter the user's

nasal passage. In the preferred cannula the outlet of each nasal prong is angled so that a

plane of the outlet is parallel to or angled away from the flow path of the exhalation

gases. It is thought by the inventors that the exhalation gases flow from the rear of the

user's nasal passages generally along the bottom of the nasal cavity. With the user in a

standing position and with his or her head held level, the bottom of the nasal passage is

approximately horizontal, and the exhalation gases flow generally horizontally along the

bottom of the nasal passage. With the user in this position, it is preferable that the outlet

is angled so that a plane of the outlet is horizontal to the bottom wall of the nasal

passage or angled forwardly towards the front wall of the nasal passage. Alternatively,

the preferred angle of the nasal prong outlet may be described as follows. The nasal

prong outlet is angled so that the general plane of the nasal prong outlet is

approximately parallel to the bottom of the user's nasal passage or angled forwardly

towards the front wall of the user's nasal passage in use. Yet another way of describing

the preferred angle of the nasal prong outlet is that the outlet is angled so that it is not

visible when the prong is viewed from the rear and along a line parallel to where the

bottom of the nasal passage would relative to the nasal prong in use.

The outlet may be formed as a planar outlet across the nasal prong perpendicular

to the longitudinal axis of the prong at the tip of the prong. In this case, the correct

angle of the outlet is achieved by a nasal prong angled so that the longitudinal axis of

the prong at the tip of the prong is perpendicular to the bottom wall of the nasal passage

or angled forwardly towards the front wall of the nasal passage. In this arrangement,

the nasal prong outlet is not visible when the prong is viewed from the rear and along a

line of the bottom of the nasal passage.



In other arrangements the nasal prong outlet maybe angled relative to the

longitudinal axis of the prong. In this form the prong may extend rearwards in the

user's nasal passage to generally follow the nasal passage. In this case the outlet of the

prong would be formed at an angle sufficiently far from perpendicular to the axis of the

prong, so that the outlet is angled to be parallel to the bottom wall of the nasal passage

or face the front wall of the nasal passage. Again the outlet is angled so that the outlet

is not visible when the prong is viewed from the rear and along a line of the bottom of

the nasal passage. A person skilled in the art will understand there are many different

combinations of prong angle and corresponding outlet angle that can be used to achieve

an outlet that is parallel to the bottom surface of the nasal passage or angled forwardly

towards the front wall of the nasal passage.

To facilitate the correct orientation of the nasal prong or nasal prong outlet in the

nasal passage, the cannula has a face contacting area 70 (Figure 7) that rests against a

region of the user's face or nose to set the position of the prongs within the user's

nostrils. For example in a preferred embodiment the area contacts the user's upper lip

region. In use the head gear pulls the cannula agasint the users upper lip to position the

cannula correctly. A plane of the face contacting area in contact with the user's upper

lip region is indicated by the dashed line C in Figure 7 and Figure 12. The nasal prong

is angled or curved so that a longitudinal axis D (Figure 12) of the nasal prong at the tip

of the nasal prong is parallel to or angled forwardly in the user's nose to direct the flow

of gases towards the front wall of the nasal passage. In the illustrated embodiment the

nasal prong is angled or curved so that a longitudinal axis D is parallel to or angled

forward of the plane of an area of a cannula body in contact with the user's upper lip

region.

With the face contacting area sitting flat against the user's upper lip region, the

angle of the prong is set correctly to ensure inspiratory air is directed towards the front

of the nasal passage. Preferably the nasal prong is curved with a centre of curvature

towards the front of the user's nose so that the prong curves towards the front of the

nasal passage. The curve of the nasal prong may not be circular, for example, there may

be more than one centre of curvature about which the prong is curved. Alternatively the

nasal prong is straight. For example the prong may be straight with a longitudinal axis



parallel to or angled forward relative to the plane of a cannula body in contact with the

users upper lip region.

In one embodiment, the longitudinal axis of the prong at the tip of the prong is

preferably angled at least 10° forward of the plane of the area contact with the user's

upper lip region.

An area of the cannula may contact other areas of the user's face. For example

the cannula may rest on the cheeks of the user, this contact with the user's cheeks

setting the angle of the prongs in the user's nasal passages correctly. In an alternative

but preferred embodiment, the cannula contacts the junction between the user's upper

lip region and the user's septum, in use the head gear pulls the cannula against this

junction to position the nasal prongs correctly.

With the face contacting area sitting flat against the user's upper lip region or

other region of the user's face or nose, the prong is spaced correctly towards the front of

the nostril, creating a gap at the rear of the nasal passage for the expiratory gases to exit

the nostril. In the illustrated embodiment of Figure 12, a rear extent of the nasal prong

is spaced forwardly of the area of a cannula body in contact with the user's upper lip

region by a distance X.

The part of the cannula in contact with the user's face or nose is preferably made

from a pliable, flexible, resilient material. However, the cannula preferably does not

easily collapse in the region between the users face or nose (e.g. the upper lip area) and

the rear extent of the nasal prong. This may be achieved by having a solid cross section

between the rear extent of the nasal prong and the area of the cannula in contact with the

user's face or nose. For example, the hollow manifold of the cannula body does not

extend significantly rearward of the rear extent of the nasal prong.

In a further embodiment, the nasal cannula may include an expiratory flow path

between the manifold and an area of the cannula body in contact with the user's upper

lip region. As shown in Figure 13, expiratory flow path or channel 72 is provided. A

stand off or bridge portion 73 is provided to rest against a users upper lip region to set

the nasal prongs a distance away from the user's upper lip region. The space or channel

72 between the manifold and the bridge portion allows exhaled gases to pass via the

channel and exit below the cannula. The channel is illustrated in Figure 14 as having

an elongated cross section, the channel cross section extending across the user's upper



lip region in use. However, the channel may be a circular hole or holes provided

through the cannula body towards a rear surface of the cannula body.

The bridge portion 73 may be integrally formed with the cannula body, for

example from a pliable, resilient, flexible material. The bridge portion may act

substantially as a leaf spring that bends about the connection points 74 that connect the

bridge portion 73 to the remainder of the cannula body 31 of the cannula 30. Preferably

the bridge portion and connection points 74 provide enough resiliency to ensure the

channel does not close up with the bridge portion collapsing towards the manifold due

to tension provided by the head gear straps. Satisfactory resiliency can be achieved by

choosing a suitable cross section for the channel.

In a further embodiment, the cross section of the channel may be adjustable to

suit a particular user. For example, as shown in Figure 15 the bridge portion comprises

a threaded socket 75. The cannula further comprises a screw 76 engaged with threaded

socket 75. Turning the screw in the socket adjusts the cross section of the channel and

also the distance the nasal prongs are spaced from the user's upper lip. The distance

between the bridge portion and the nasal prongs can be adjusted to suit a particular user

to set the nasal prongs at the front of that user's nostrils.

Another benefit of the bridge portion is the manifold is spaced from the user's

upper lip. When providing heated gases to a user, heat from the gases can be transferred

via conduction through the cannula material to the user's upper lip region. This heat

can cause the user's upper lip region to perspire which can be uncomfortable for the

user. The bridge portion helps to insulate the user's upper lip region from the warm

gases by providing an air gap between the manifold and the lip region.

An alternative embodiment nasal cannula comprises a single nasal prong only.

An example is illustrated in Figure 16. In use, the single prong interfaces with a

corresponding nostril of a user. The user therefore has a vacant nostril through which .

expired air may pass without interfering with the inspiratory gases. Siich an

arrangement may result in reduced noise during use. Furthermore, the cannula may

include a path way or channel 86 to be aligned with the vacant nostril in use for the

exhaled gases to flow through.

A noise suppression media may be utilised to suppress noise created by the

inspiratory gases or expiratory gases in the nasal passages or cannula, or noise



transmitted through the pathway from the gases source unit. For example, as shown in

Figures 26A and 26B, a noise suppression media 120 may be utilised in the inlet 63 or

manifold of the cannula, or in the expiratory gases channels 72, 86, or in both the

inspiratory and expiratory flow paths 63, 72, 86. The noise suppression media may be a

filter type material of low density that attenuates sound but avoids restriction of the

gases flow.

In a further alternative embodiment, a conduit providing a flow of gases to the

cannula may communicate with a nasal prong or prongs via a connection in a side arm.

For example, as shown in Figure 25B, a conduit 145a connects to lumen 146a in side

arm 65a of the cannula. The side arm lumen 146a communicates with a nasal prong

62a, connecting the conduit 145a to the nasal prong 62a. The gases flow passage

provided by the conduit 145a, lumen 146a and nasal prong 62a is mirrored on the other

side of the cannula by conduit 145b, lumen 146b in side arm 65b, and nasal prong 62b.

Conduits 145a and 145b preferably connect to a common conduit, the common conduit

connected to a gases source for example by a Y connection attached to headgear

supporting the cannula.

Alternatively a conduit may be provided to one side of the nasal cannular only,

connecting with a side arm lumen that communicates with both a left and right nasal

prong. The side arm may comprise a single lumen communicating with both nasal

prongs. Alternatively the side arm may comprise a multi-lumen. For example the side

arm may comprise a double lumen, one lumen per nasal prong, as shown in Figure 25B.

Flow restrictor

Another invention described herein relates to a flow restrictor incorporated in the

air flow path between the gas source unit 15 and the patient. The flow restrictor may be

incorporated into any suitable medical gases system that provides a gases stream from a

gases source to a patient in use. However, it is described below by example for use in a

system that provides a heated, humidified, gases stream to a patient or user.

The flow restrictor may be located in the air flow path at any position between

the gas source unit and the patient. For example, the air flow restrictor may be located

at an outlet end of the conduit 3, an inlet end of the secondary conduit 45, an outlet end

of the secondary conduit 45, or a patient interface, for example a nasal interface

comprising the nasal cannula assembly 30, or any other patient interface such as a nasal



mask or a full face mask. By example only, the air flow restrictor 80 is shown in Figure

17 in an inlet end of the secondary conduit 45.

In use, a patient using a gases supply system may restrict the gases flow by

inadvertently squashing the conduit 3. For example, a patient may roll onto the conduit

3 during sleep, the patient's body squashing the cross section of the conduit thereby

restricting the flow of gases provided to the patient. This situation is undesirable.

The air flow restrictor is provided to be a dominant flow restriction in the air

flow system. The air flow restrictor will be the dominant flow restriction even when a

portion of the conduit 3 is squashed or pinched. Typical conduits for use .in medical

gases systems are flexible in an axial direction, but are relatively stiff radially to prevent

complete occlusion should the conduit be squashed or pinched by a user. With the cross

section partially occluded, the flow restrictor remains the dominant flow restriction in

the system. Therefore, even with the conduit 3 partially occluded, the flow received by

the patient is not affected. Also, any variation in resistance to flow downstream of the

flow restrictor does not affect the operation of the gases source unit, as the dominant

flow restriction provided by restrictor 80 acts to decouple the system downstream of the

flow restrictor from the system upstream of the flow restrictor. For example the effect

on the gases source unit of the partial occlusion of a nasal prong or prongs is mitigated

by the flow restrictor. In this case, it may be beneficial to locate the flow restrictor at an

outlet of the gases source unit.

With the inclusion of the flow restrictor, to achieve a desired gases flow rate or

pressure provided to a patient, the air pressure provided by the gases source unit is

increased compared to the same or similar system without the flow restrictor. The

increased gases source unit pressure overcomes the pressure drop across the flow

restrictor to result in the desired flow or pressure at the patient. With partial occlusion

of the conduit 3, the flow or pressure at the patient is not substantially affected.

The air flow restrictor may be a simple orifice plate or any other suitable

localized restriction in the system. For example, the restrictor may comprise a smalf

diameter cylinder mounted in-line between the cannula and conduit 3, the air flow

passing through and being restricted by the small diameter cylinder. Alternatively and

by example only, the restriction could be a cylinder with a disc located coaxially within

the cylinder, the disc supported by a spoke or spokes extending from an internal surface



of the cylinder. In the preferred embodiment, the flow restrictor comprises a gradually

reducing cross section. Air flow passing through a sudden restriction such as an orifice

in a plate can create significant noise which is undesirable. Air passing through a

gradually reducing cross section is quieter by comparison. For example, as shown in

Figure 17, the restriction comprises a bullet or approximate ogive shaped piece 81

mounted coaxially within a cylinder 82 and supported by spokes 83 extending from an

inner surface of the cylinder, the tip of the bullet or approximate ogive shaped piece

facing into the flow of gases. The restrictor provides a substantially annular cross

section between an outer surface of the bullet shape and the inner surface of the

cylinder, the spokes extending across the annular cross section, the area of the annular

cross section decreasing in an axial direction along the restrictor in the direction of the

flow. Alternatively the restrictor is a cone mounted on spokes coaxialjy within a

cylinder.

Alternatively the restrictor is trumpet shaped, the cross section of the restrictor

being circular and decreasing in an axial direction along the restrictor in the direction of

the flow.

Preferably the spokes of the restrictor of Figures 17 to 19 extend longitudinally

in an axial direction. Longitudinal spokes help maintain a laminar flow to reduce noise

created by the air flow passing through the restrictor.

By example, the preferred embodiment comprises a cylinder with an internal

diameter of approximately 10mm, and a bullet shaped member of approximately 7.5mm

outside diameter. This restrictor is suitable for use with a 30cm long secondary tube

having an internal diameter of 10mm and a 1.5m - 1.8m long conduit having an internal

diameter of approximately 1lmm.

Without the flow restrictor placed in the system, the gases source unit or blower

is set to provide gases at a pressure equal to the pressure expected at the patient

interface. When the flow restrictor is placed in the system, the blower pressure is offset

by a predetermined amount above the pressure expected at the patient interface to

account for the pressure drop across the restrictor.

The preferred system includes a selectable function for indicating to the system

controller 18 that the flow restrictor is incorporated into the system. For example,

controller 18 is configured to receive an input selectable by a user, for example by a



push button on the blower unit. Where the restrictor is used, the user sets the input to

indicate to the controller the flow restrictor is in place. In response to receiving the

input, the controller automatically adds an offset to the pressure provided by the blower

unit. The blower unit display 13 does not display the actual pressure provided by the

blower, but displays the pressure expected downstream of the restrictor.

The restrictor may be a standalone item that may be retrofitted to an existing

system. For example, the restrictor may be fitted to an inlet of a patient interface such

as the cannula assembly 30, or to either end of the secondary conduit or the outlet end

of conduit 3. For example, an inlet end of the restrictor comprises an external diameter

84 matched to interface with an internal diameter of the outlet of the conduit 3 . An

outlet end of the restrictor comprises an internal diameter 85 matched to interface with

an internal diameter of the inlet of the secondary conduit 45. Alternatively, the

restrictor may be integrally formed with any one of the conduit 3, secondary conduit 45

or a patient interface. The restrictor may be integrally formed with or attached to any

type of paitnet interface, for example a nasal cannula, face mask, nasal mask or any

other patient interface known in the art.

Plastic deformable inserts for holding cannula shape

The cannula body described earlier may further comprise at least one plastically

deformable member. For example, the cannula body may be integrally formed with a

metal wire 90 as indicated in Figure 20. The metal wire has a low yield strength (low

elastic limit) so that it can be easily deformed plastically. The yield strength of the

plastically deformable member is significantly lower than the yield strength of the

flexible, resilient, pliable material from which the cannula body is made. The cannula

body will deform elastically at high strain, whereas the plastically deformable member

will deform plastically at low strain. Whereas the cannula body material can be bent

doubled over on itself without noticeable plastic deformation, the plastically deformable

material requires only a small amount of bending to reach the elastic to plastic limit.

Once plastically deformed the metal wire holds its deformed shape. Therefore

the inclusion of the metal wire gives the resilient, flexible, pliable cannula body a shape

memory allowing the cannula body to hold its shape once bent, twisted or otherwise

formed to match a user's facial profile.



For example, the cannula body may include one or more wires 9 1 formed in the

wall of each nasal prong. In use a patient or other person may manipulate the

orientation of each prong to fit the nasal prongs to the patient's nasal passages in a

comfortable way. Once manipulated to the desired orientation, the wire will retain the

position of the prongs. The cannula body may comprise a wire or other plastically

deformable member that extend across the users upper lip region, from one corner of the

mouth to the other corner of the mouth. This plastically deformable member can be

bent or otherwise manipulated to match the curve of the users upper lip region. The

plastically deformable member may be a wire or strap 92 of material or other shape

suitable for integrating with the cannula body. The plastically deformable material is

preferably a metal with a low elastic to plastic limit. For example the plastic

deformable member may be copper, aluminium or other ductile material.

Rolling diaphragm

Patient interfaces such as cannula assemblies, nasal masks and full face masks

are designed to fit a range of different users. However a small number of users may fall

outside the typical design range. For such a user, a particular patient interface may not

provide an optimal fit. For example, during use a nasal prong may touch or press

against a wall of the user's nasal passage. This may cause discomfort over an extended

period of use and can result in user non-compliance with a prescribed treatment regime.

A very thin walled nasal prong may be utilised so that little pressure against the wall of

the nasal passage results should there be contact between the nasal passage wall and

nasal prong. However, should a thin walled nasal prong press against the wall of the

nasal passage, the cross sectional area of the prong can be partially occluded easily.

This causes an increase in air flow which can also cause discomfort and also result in

excessive noise.

To help alleviate one or more of the aforementioned problems, an improved

nasal cannula comprises a thin section of material between the root of the nasal prong

and the surface from which the prong extends. The thin section has a thickness less

than the thickness of the wall of the nasal prong. The improvement comprises a cannula

with a manifold having a thin membrane in a wall of the manifold and a nasal prong

extending from the thin membrane. The thin membrane has a thickness less than the

thickness of the wall of the nasal prong. For example as shown in Figure 2 1A a wall of



the manifold comprises a thin annular membrane 111 surrounding the root of the nasal

prong, the prong extending from the thin annular membrane,. Alternatively, the whole

wall of the manifold from which the prong extends has a thickness less than the

thickness of the wall of the nasal prong. For example, the nasal cannula described

previously comprises a nasal prong or pair of nasal prongs extending from an upper

surface of a manifold. The upper wall of the manifold could be a thin membrane from

which two nasal prongs extend.

The thin membrane provides a weak point at or near the root of the nasal prorig.

When a lateral force is provided to a side of the nasal prong, for example at a tip of the

nasal prong, the nasal prong is deflected laterally by bending at the root of the nasal

prong. The cross sectional area of the nasal prong is not significantly affected, as the

thickness of the prong wall provides sufficient strength compared to the thin membrane

such that the prong retains its shape. Therefore the flow rate of gases exiting the nasal

prong remains substantially the same, while pressure against the wall of the nasal

passage is minimal.

Preferably the thin membrane 111 is an annulus around the root of the prong, the

prong extending from the annulus. With reference to Figures 2 IB to IE, preferably a

radial length of the annular membrane is longer than the radial distance from an inner

circumferential perimeter 112 to an outer circumferential perimeter 13 of the

membrane. The wall of the nasal prong extends from the inner circumferential

perimeter. For example the thin membrane may be shaped to be approximately a

fraction of a torus. A torus is formed by rotating a closed first curve, for example a

circle, about a line in its plane but not intersecting it. By a fraction of a torus we mean

the torus is truncated on a plane approximately perpendicular to the line. For example,

a half torus is a torus truncated through the centre of the closed first curve.

The wall of the prong extends from the inner circumferential perimeter 12 of

the fraction of torus and the wall of the manifold extends from the outer circumferential

perimeter 1 3 of the fraction of torus. Preferably the wall of the prong extends from the

inner circumferential perimeter with the inside of the first curve facing the tip of the

prong. Preferably the first curve is a circle and the wall of the prong extends

approximately perpendicularly to a radius of the first curve. Preferably the first curve is



a circle and the wall of the manifold extends approximately parallel to a radius of the

first curve.

Alternatively, the thin membrane 111 may be approximately a fraction of a

sphere formed by truncating a sphere on a first plane and a second plane, the inner

circumferential perimeter being on the first plane and the outer circumferential

perimeter being on the second plane. For example, the thin membrane is approximately

hemispherical as shown in Figure 21C, the second plane being approximately through

the centre of the sphere. Preferably the prong extends from a convex side of the

membrane. Other alternative shapes for the thin membrane are shown in Figures 21D

and 2II·.

With the radial length of the thin membrane 111 being longer than the radial

distance from the inner circumferential perimeter 112 to the outer circumferential

perimeter 113, the thin membrane acts as a diaphragm, and allows the root of the nasal

prong to roll or pivot. This allows the prong to move laterally with respect to the

longitudinal axis of the nasal prong. The flexibility of movement provided by the thin

membrane allows a thicker walled nasal prong to be utilised without reducing comfort

of fit in the user's nasal passage. The thicker walled nasal prong retains its cross

sectional shape when a sideways or lateral force is exerted to the prong, for example by

a contacting nasal passage side wall.

Truncated tips

As discussed previously, the preferred cannula comprises nasal prongs that are

baised or arranged towards the front of the nasal passage. The length of the nasal

prongs is selected by the cannula designer to ensure the tip of the prong does not contact

the wall of the nasal passage. Contact with the nasal passage may cause discomfort to

the user. Ideally the length of the prong is sufficiently long enough to direct the flow of

gases in a desired direction. For example, the length of the prong is sufficiently long

enough to direct the flow of gases towards the front of the nasal passage, to reduce the

amount of flow collision with expiratory gases as explained earlier. Therefore it is

desirable to have nasal prongs with sufficient length to direct the flow of gases in a

desired direction, while avoiding contact with the wall of the nasal passage.

In the preferred cannula, to assist with directing the flow of gases while avoiding

contact with the wall of the nasal passage, the tip of each nasal prong is truncated to



match the angle of the nasal passage side walls. As shown in Figure 22A, when viewed

from the front, the tip of each nasal prong is angled downwards from a centreline of the

nose. For example, the angle θι between the nasal passage side wall and the tip of the

nasal prong is less than 30°. Preferably the angle between the nasal passage side wall

and the tip of the nasal prong is less than 20°. Similarly, when viewed from a side of

the nose as shown in Figure 22B, the tip of the nasal prong is angled forwardly. For

example, the angle θ2 between the front of the nasal passage wall and the tip of the nasal

prong is less than 20°. Preferably the angle between the nasal passage side wall and the

tip of the nasal prong is less than 10°.

The foregoing description of the invention includes preferred forms thereof.

Modifications may be made thereto without departing from the scope of the invention as

defined by the accompanying claims.



CLAIMS:

1. A nasal interface for use in a system for providing a flow of respiratory gases to

a user, the nasal interface comprising:

a body made from a pliable firs material, the body having an inlet for

connection to a conduit providing a flow of gases and at least one nasal outlet

comprising a tubular structure for interfacing with a user's nostril in use, the at least one

nasal outlet fhiidly connected to the inlet,

a frame made from a second material more rigid than the first t

attached to or integrally formed with the body, the frame adapted to engage the conduit

to secure the conduit relative to the body.

2. A nasal interface as claimed in claim 1 wherein the frame has a first projection

for engaging the conduit to secure the conduit to the frame.

3. A nasal interface as claimed in claim 1 wherein the frame comprises a second

projection for engaging the body to removably secure the body to the frame thereby

securing the conduit relative to the body.

4. A nasal interface a claimed in claim 1 wherein the frame is permanently

attached to the body.

5. A nasal interface as claimed i claim wherein the body is overmoulded to the

frame.

6. A nasal interface as claimed in claim 2 wherein the first projection is a first

flange substantially perpendicular to the longitudinal axis of the conduit for engaging

about a circumference of the conduit near an end of the conduit, the first flange having a

hole open o one side for receiving the conduit, the diameter of the hole being matched

to an external diameter of said circumference, the width of the opening being less than

the external diameter of said circumference, in use the frame being elastically deformed

during attachment to the conduit.



7; Α nasal interface as claimed in claim 3 wherein the body comprises a recess for

receiving the second projection.

8. A nasal interface as claimed in claim 7 wherein the second proj ection is a second

flange substantially perpendicular to the longitudinal axis of the conduit, and the recess

is a corresponding slot for receiving the second flange.

9. A nasal interface as claimed in claim 6 wherein the inlet of the body is an

aperture for receiving the end of the conduit, in use a rim around the aperture being

sandwiched between the first flange and a surface extending radially from the conduit

adjacent said circumference, sealingly engaging the inlet to the conduit.

10. A nasal interface as claimed in claim 9 wherei the body has an annular groove

extending about the aperture for receiving the surface extending radially from the

conduit,

1 . A nasal interface as claimed in claim , herein the interface further comprises

the conduit for providing a flow of gases to the inlet, the conduit having a first radially

extending surface and a second radially extending surface, the first flange engaging the

conduit about a circumference between the first and second radially extending surfaces,

the first flange being captured in a direction along the axis of the conduit between the

first and second radially extending surfaces.

. A nasal interface as claimed in claim 1 wherein the nasal interface includes the

conduit, the conduit connecting to the body from below the body, the inlet being

directly below the nasal outlets.

13. A nasal interface as claimed in claim 1 wherein the body comprises a pair of side

arms, each side arm extending from a central portion of the body to in use pass across

and contact a users iipper lip region



14. A nasal interface as claimed in claim 13 wherein i use, a distal end of each side

arm rests substantially on the front of a users face adjacent a side of the user's nose.

15. A nasal interface as claimed in claim 13 wherein the body is an integrally

formed unit comprising the inlet, nasal outlets and side arms.

16. A nasal interface as claimed in claim wherein a connection is formed in each

side arm for connecting the nasal interface to headgear for holding the nasal interface in

place on a user's head in use.

7 . A nasal interface as claimed in claim 1 wherein the frame comprises a pair of

side arms, each side arm extending from a central portion of the frame to in use pass

across a users upper lip region.

18. A nasal interface as claimed in claim 17 wherein in use, a distal end of each

frame side arm rests substantially on the front of users face adjacent a side of the

user's nose.

. A nasal interface as claimed in claim 17 wherein the frame is an integrally

formed unit comprising the central portion, the first and second projections and the side

arms.

20. A nasal interface as claimed in claim 17 herein in use the bod arms rest in

between a users face and the frame side arms.

21. A nasal interface as claimed in claim wherein the distal end of each frame

side arm is provided wit a connection for attachment to head gear for holding the

interface in place on user's face in use.

22. A nasal interface as claimed in claim 2 1 wherein the connection is a slot in a

said side arm for receiving a head gear strap through to attach the head gear to the side

arm, the slot being substantially perpendicular to a longitudinal axis of the side a m .



23. A nasal interface as claimed in claim 17 wherein each body side arm comprises

a retainer for attaching the body side arm to the corresponding frame side arm.

24. Λ nasal interface as claimed in claim 23 wherein the connection is a slot for

receiving a head gear strap through to attach the head gear to the side arm, the slot being

substantially perpendicular to a longitudinal axis of the side arm, and

the retainer is a ta located adjacent a distal end of the body side arm, in use the

tab being received in said slot.

25. A nasal interface as claimed i claim 2 1 wherein each connection is a quick

release coniieGtor provided with a said side arm, the quick release connector adapted to

quickly disconnect the head gear from at least one side.

26. A nasal interface as claimed in claim 1 wherein the nasal interface is a nasal

cannula, the at least one nasal outlet is a prong for insertion into a user' s nostril in use.

27. A nasal interface as claimed in claim 1 wherein the at least one nasal outlet is a

nasal pillow for providing a seal against a iiser's nostril in use.

28. A nasal cannula for us in a system for providing a flow of respiratory gases to a

user, the nasal cannula comprising:

a body comprising an inlet for receiving a flow of gases and at least one nasal

prong for insertion into a user's nostril in use, the at least one nasal prong fluidly

connected to the inlet,

an area for contacting ie user's face or nose or both, in use contact between the

area and the user's nose or face or both setting the position of the prongs forwardly in

the user's nostrils to provide a gap betwee a rear extent of the nasal prong and the back

of the user' s nostri .



29. A nasal cannula as claimed in claim 28 wherein the size of the gap between the

ear extent of the prong and the back of the User's nostril is at least 50% of the diameter

of the prong.

30. A nasal cannula as claimed i claim 29 wherein the size of the gap between the

rea extent of the prong and the back of the user's nostril is at least 100% of the

diameter of the prong.

31. A nasal cannula as claimed in claim 28 wherein the area contacts a upper lip

region of the user, in use headgear pulling the area against the user's upper lip region.

32. A nasal cannula as claimed in claim 3 1 wherein the area extends across most of

the riser' s upper lip region.

33. A nasal cannula as claimed in claim 28 wherein the area contacts the user's

septum.

34. A nasal cannula as claimed in claim 28 wherein the area contacts the junction

between the user's septum and the user's upper lip, in use the headgear pulling the

cannula against said j unction.

35. A nasal cannula as claimed in claim 28 wherein in use contact between the area

and the user's nose or face or both sets the angle of the prongs in the user's nasal

passage so that the flow of gases are directed towards a front wall of the user's nasal

passage.

36. A nasal cannula as claimed in claim 35 wherein the nasal prong is curved about

a centre of curvature located towards the front of the user 's nose so that the prong

curves towards the front of the user's nasal passage in use.

37. A nasal cannula as claimed in claim 35 wherein the nasal prong is substantially

straight.



38. A nasal cannula as claimed in claim 28 wherein the body comprises a pair of

side arras, each side arm in use passing across a users upper lip region.

39. A nasal cannula as claimed in claim 38 wherein in use, a distal en of each side

arm rests substantially on the front of a users face adjacent a side of the user's nose.

40. A nasal cannula as claimed in claim 38 wherein the body is an integrally formed

unit comprising the inlet, nasal prongs and side arms.

41. A nasal cannula as claimed in claim 38 wherein a connection is formed in each

side arm for connecting the nasal cannula to headgear for holding the nasal cannula i

place on a user's head in use.

42. A nasal cannula as claimed in claim 28 wherein the body comprises a bridge

portion, in use the bridge portion supporting the cannula on a user's upper lip region,

the bridge portion providing a channel between the bridge portion and a rear extent of

the nasal prongs, t e channel providing a path for exhaled gases to flow.

43. A nasal cannula as claimed in claim 42wherein the cross section of the channel

is adjustable to adjust the distance the nasal prongs are spaced from the area of the body

in contact with a user's upper lip region in use.

44. A nasal cannula as claimed in claim 43 wherein the cross section of the channel

is adjustable by a screw received in a screw thread.

45. A nasal cannula as claimed in claim 28wherein the nasal cannula comprises a

single nasal prong for insertioa into a user's nostril in use, the user's other nostril being

vacant, and the body comprising a channel aligned with the vacant nostril for exhaled

gases to flow through.



46. A nasal cannula for use in a system for providing a flow of respiratory gases to a

user, the'-nasal cannula comprising:

a body comprising an inlet for receiving a flow of gases and at least one nasal

prong for insertion into a user's nostril in use, the at least one nasal prong fluidly

connected to the inlet,

the cannula comprising an area in contact with the user's face or nose or both, in

use contact between the area and the user's nose or face or both setting the angle of the

prongs in the user's nasal passage so that the flow of gases are directed towards a front

wall of the user's nasal passage.

47. A nasal cannula as claimed in claim 46 wherein in use a longitudinal axis of

each nasal prong at the tip of each nasal prong i parallel to o angled forward of a

plane, the plane being vertical when the user is in a standing position with the user's

head held level.

48. A nasal cannula as claimed in claim 46 wherein each prong has an outlet and in

use the general plane of the outlet is parallel to the bottom wall of the user's nasal

passage or angled forwardty towards the front wall of the user' s nasal passage.

49. A nasal cannula as claimed i claim 46 wherein each prong has a outlet, and the

outlet is not visible when the nasal prong is viewed from the rear and along a line

parallel to where the bottom of the user's nasal passage would.be relative to the prong

in use.

50. A nasal cannula as claimed in claim 46 wherein each nasal prong has an outlet,

and in use the outlet of each nasal prong faces the front wal of the user's nasal passage.

51. A nasal cannula as claimed in any one of claims 46 to 50 wherein the area

contacts an upper lip region of the user, in use headgear pulling the area against the

user's upper lip.



52·. A nasal cannula as claimed in claim 5 1 wherein the nasal prong is angled or

'curved so that a longitudinal axis of the prong at the tip of the prong is parallel to or

angled forwardly of the plane of the area in contact with the user's upper lip region.

53. A nasal cannula as claimed in claim 52 wherein the angle between the

longitudinal axis of the prong at the tip of the prong and the plane of the area in contact

with the users upper lip is at least 10°.

54. A nasal cannula as claimed in claim 5 1 wherein the area extends across most of

the user's upper lip region.

55. A nasal cannula as claimed in claim 46 wherein the area contacts the user's

septum. .

56. A nasal cannula as claimed in claim 46 wherein the area contacts the junction

between the user's septum and the user's upper lip, in use the headgear pulling the

cannula against said junction.

57. A nasal cannula as claimed in claim 46 wherein in use contact between the area

and the user's nose or face or both setting the position of the prongs forwardly in the

user's nostrils to provide a gap between a rear extend of the nasal prong and the back of

the user's nostril.

58. A nasal cannul as claimed in claim 57 wherein the size of the gap between the

rear extent of the prong and the back of the user's nostril is at least 50% of the diameter

of the prong.

59. A nasal cannula as claimed in claim 58 wherein the size of the gap between the

rear extent of the prong and the back of the user's nostril is at least 100% of the

diameter of the prong.



60. A nasal cannula as claimed in claim 46 wherein the nasal prong is curved about

a' centre' f curvature located towards the front of the user's nose so that the prong

curves towards the front of the user's nasal passage in use.

61. A nasal cannula as claimed in claim 46 wherein the nasal prong is substantially

straight.

62. A nasa cannula as claimed in claim. 46 wherein the body comprises a pair of

side aims, each side arm in use passing across a users upper lip region.

63. A nasal cannula as claimed in claim 62 wherein in use a distal end of each side

a rests substantially on the front of a users face adjacent side of the user's nose.

64. A nasal cannula as claimed in claim 62 wherein the body is an integrally formed

unit comprising the inlet, nasal prongs and side arms.

65. A nasal cannula as claimed in claim 62 wherein a connection is formed in each

side arm for connecting the nasal cannula to. headgear for holding the nasal cannula in

place on a user's head in use.

66. A nasal cannula as claimed in claim wherein the body comprises a bridge

portion, in use the bridge portion supporting the cannula o a user's upper lip region,

the bridge portion providing a channel between the bridge portion and a rear extent of

the nasal prongs, the channel providing a path for exhaled gases to flow.

67. A nasal cannula as claimed in claim 66 wherein the"cross section of the channel

is adjustable to adjust the distance the nasal prongs are spaced from the area of the body

in contact with a user's upper lip region in use. -

68. A nasal cannula as claimed in claim 67 wherein the cross section of the channel

is adjustable by a screw received in a screw thread.



69. A nasal cannula as claimed in claim 68 wherein the nasal cannula comprises a

single na'sal prong for insertion into a user's nostril in use, the user's other nostril being

vacant, and the body comprising a channel aligned with the vacant nostril for exhaled

gases to flow through.

70. A nasal cannula for use in a system for providing a flow of respiratory gases to a

user, the nasal cannula comprising:

a body made from a pliable first material comprising an inlet for receiving

flow of gases and at least one nasal prong for insertion into a user's nostril in use, the at

least one nasal prong fluidly connected to the inlet, wherein

the body comprises an area for contacting the user's face or nose o both, in use

contact between the area and the user's nose or face or both setting the position of the

prongs forwardly in the user's nostrils to provide a gap between a rear extend of the

nasal prong and the back of the user's nostril, and wherein

in use contact between the area and the user's nose or face or both sets the angle

of the prongs in the user's nasal passage so that the flow of gases are directed towards a

front wall of the user's nasal passage, an .

a frame made from a second material more rigid than the first material, the

frame attached to or integrally formed with the body.

71. A nasal cannula as claimed in claimed 70 wherein the at least one nasal prong is

fluidly connected to the inlet via a chamber and a wall of the chamber comprising a

membrane, the at least one prong extending from the membrane, the radial wall

thickness of the at least one prong being greater than the membrane thickness.

72. A nasal cannula as claimed in claim '71 wherein the membrane is annular and

surrounds the root of the nasal prong.

73. A nasal cannula as claimed in claim 72 wherein a radial length of the annular

membrane is greater than the radial distance from an inner circumferential perimeter to

an outer circiunferential perimeter, the nasal .prong extending from the inner

circumferential perimeter.



•74. ·Α nasal cannula as claimed in claim 70 wherein a tip of the at least one nasal

prong is angled to approximately match the angle of a nasal passage wall

75. A nasal cannula as claimed in claim 70 wherein each nasal prong has an outlet

for the flow of respiratory gases to flow from the cannula, and

the nasal prong and outlet are arranged so that the outlet is not visible when the

nasal prong is viewed from the rear and along a line parallel to where the bottom of the

user' s nasal passage would be relative to the prong in use.

76. A nasal cannula as claimed in claim 70 wherein in use the outlet of each nasal

prong faces the front wall of the user's nasal passage.

77. A nasal interface for use in a system for providing a flow of respiratory gases to

a user, the nasal interface comprising:

a body made from pliable first material comprising an inlet for receiving a

flow of gases and at least one nasal outlet comprising a tubular structure for interfacing

with a user's nostril i use, the at least one nasal outlet fluidl connected to the inlet,

wherein

at least one plastically deformable member is attached to or integrally formed

with the body, the plastically deformable member having an elastic limit substantially

less than the elastic limit of me first material.

78. A nasal interface as claimed in claim 77 wherein a said plastically deformable

member is integrally formed with the first material in a wall of a said nasal outlet.

79. A nasal interface as claimed in claim 7 wherein the body comprises a pair of

side arms, each side arm extending from a side of a central portion to in use pass across

a users upper lip region, and

a said plastically deformable member is integrally formed with the first material

of both side arms to extend across the user's upper lip region in use.



80. A nasal interface as claimed in claim 77 wherein the at least one plastically

•deformable member is a metal wire.

. A nasal interface as claimed in claim 77 wherein the at least one plastically

deformable member is a metal strap.

82. A nasal interface as claimed in claim 77 wherein the nasal interface is a nasal

cannula, the at least one nasal outlet is a nasal prong for insertion into a user's nostril in

use.

83. A nasal interface as claimed in claim 77 wherein the at least one nasal outlet is a

nasal pillow for providing a seal against a user's nostril in use.

84. A restrictor for use in a system for providing a flow of respiratory gases to a

user, the system comprising a gases source, a patient interface, a flow path between the

gases source and the patient interface comprising at least one conduit, in use the

restrictor providing a dorninaiit flow restriction in the flow path such that the flow rate

or pressure of the flow of respiratory gases provided by the gases source or received by

the user is substantially unaffected when the conduit or patient interface is partially

occluded.

85. A restrictor as claimed in claim 84 wherein the flow restrictor comprises a

gradually reducing cross sectional flow area.

86. A restrictor as claimed in claim 85 wherein the restriction comprises a bullet or

approximate ogive shaped piece mounted coaxia y within a cylinder and supported by

spokes extending from an inner surface of the cylinder, the tip of the bullet or

approximate ogive shaped piece facing into the flow of gases.

87. A restrictor as claimed in claim 86 wherein the spokes extend longitudinally in

an axial direction.



88. A restrictor as claimed in claim 8 wherein the restrictor is adapted to be

retrofitted to an existing system.

89. A restrictor as claimed in claim 84 wherein the restrictor is fitted to a patient

interface or the conduit.

90. A restrictor as claimed in claim 84 wherein the restrictor is integrally formed

with a patient interface or the conduit.

91. A system for providing a flow of respiratory gases to a user comprising a gases

source, a patient interface, a flow path betwee the gases source and the patient

interface comprising at least one conduit, and a restrictor positioncd„in the flow path,

the restrictor providing a dominant flow restriction in the flow path such that the

flow rate or pressure of the flow of respiratory gases provided by the gases source or

received b the user s substantially unaffected when the conduit or patient interface is

partially occluded.

92. A system as claimed in claim 9 1 wherein the system comprises a controller for

controlling the gases source to provide a gases flow to the flow path, the controller

adapted to receive a user settable input,

i use the controller controlling the gases source to provide a gases flow to the

flow path at a first pressure, and when the controller receives said input the controller

controlling the gases source to provide a gases flow to the flow path at a second

pressure, the second presstire being higher than the first pressure by an amount

approximately equivalent to a pressure drop across the restrictor.

93. A system as- claimed in claim 92 wherein the system comprises a display for

displaying information to a user, the display displaying the first pressure when the

controller controls the gases source to provide a gases flow to the flow path at the

second pressure.



94. A patient interface for use in system for providing a flow of respiratory gases

to a user, the system comprising a gases source and a flow path between the gases

source and the patient interface comprising at least one conduit, wherein the patient

interface comprises a restrictor, in use the restrictor providing a dominant flow

restriction in the flow path such that the flow rate or pressure of the flow of respiratory

gases provided by the gases source or received by the user is substantially unaffected

when the conduit or patient interface is partially occluded.

95. A nasal interface for use in a system for providing a flow of respiratory gases to

a user, the nasal interface comprising:

an inlet for receiving a flow of gases, at least one nasal outlet comprising a

tubular structure for interfacing with a user's nostril in use, the at least one nasal outlet

fluidly connected to the inlet, and

a strap for passing over and contacting a user's nose to support the nasal

interface, the stra extending from the nasal interface either side of a central location on

the nasal interface. ~

96. A nasal interface as claimed in claim 95 wherein the nasal interface comprises a

pair of side arms, each side arm extending from a side of the central portion to in use

pass across a users upper lip region, a distal end of each side arm resting substantially

on the front of a users face adjacent a side of the user's nose, and

the strap extending from near the distal end of each side arm.

97. A nasal interface as claimed in claim 95 wherein the strap and nasal interface are

integrally formed.

98. A nasal interface as claimed in claim 96 wherein the distal end of each side arm

is provided with a connection for attachment to head gear for holding the nasal interface

in place on a users face in use, the stra extending from each side arm adjacent each

connection.



99. A nasal interface as claimed in claim 98 wherein the connection is a slot for

receivi g a head gear strap through to attach the head gear to the side arm, the slot being

substantially perpendicular to a longitudinal axis of the side arm.

100. A nasal interface as claimed in claim 95 wherein the nasal interface is a nasal

cannula, the at least one nasal outlet is a nasal prong for insertion into a user's nostril in

use.

. A nasal interface as claimed in claim 95 wherein the at least one nasal outlet is a

nasal pillow for providing a sea against a user's nostril in use.

2 . A nasal interface for use in a system for providing a flow of respiratory gases to

a user, the nasal interface comprising:

an inlet for receiving a flow of gases,

at least one nasal outlet comprising a tubular structure for interfacing with a

user's nostril in use, a chamber fluidly connecting the at least one nasal outlet to the

inlet, wherein

wall of the chamber comprises a membrane, the at least one outlet extending

from the membrane, the radial wall thickness of the at least one outlet being greater than

the membrane thickness.

103. A nasal interface as claimed in claim 102 wherein the membrane is annular and

surrounds the root of the nasal outlet.

104. A nasal interface as claimed in claim 103 wherein a radial length of the annular

membrane is greater than the radial distance from an inner circumferential perimeter to

an outer circumferential perimeter, the nasal outlet extending from the inner

circumferential perimeter.

05. A nasal interface as claimed in claim 04 wherein the membrane is shaped to be

approximately a fraction of a torus, the torus being formed by rotating a closed first



curve about a line in its plane but not intersecting it, the fraction of a torus being formed

by truncating the torus through a plane approximately perpendicular to said line.

106. A nasal interface as claimed in claim 105 wherein the membrane is shaped to be

approximately a half torus formed by truncating the torus through the centre of the

closed first curve.

107. A nasal interface as claimed in claim 105 wherein the first curve is a circle.

108. A nasal interface as claimed i claim 5 wherein the wall of the outlet extends

from the inner crrcumferential perimeter of the fraction of a torus and the wall of the

chamber extends from ah outer circumference of the fraction of torus.

109. A nasal interface as claimed in claim 108 wherein the wall of the outlet extends

fro the inner circumferential perimeter of the fraction of torus with the inside of first

curve facing a tip of the outlet.

110. A nasal interface as claimed in claim 109 wherein the first curve is a circle and

the wall of the prong extends approximately perpendicularly to a radius of the first

curve. .

11. A nasal interface as claimed in claim 109 wherein the first curve is a circle and

the wall of the chamber extends approximately parallel to a radius of me first curve.

112. A nasal interface as claimed in claim 04 wherein the membrane is shaped to be

approximately a fraction of a sphere, the fraction of a sphere being formed by truncating

a sphere on a first plane and a second plane, the inner circumferential perimeter being

on the first plane and the outer circumferential perimeter being on the second plane.

113. A nasal interface as claimed in claim 112 wherein the second plane is

approximately through the centre of the sphere.



114. A nasal interface as claimed in claim 112 wherein the outlet extends from a

-convex.side of the membrane.

115. A nasal interface as claimed in claim 102 wherein the nasal interface is a nasal

cannula, the at least one nasal outlet is a nasal prong for insertion into a user's nostril in

use.

6. A nasal interface as claimed in claim 102 wherein the at least one nasal outlet is

a nasal pillow for providing a seal against a user's nostril in use.

17. A nasal cannula for use in a system for providing a flow of respiratory gases to a

user, the nasal cannula comprising:

an inlet for recei ving a flow of gases,

at least one nasal prong for insertion into a user's nostril in use, the at least one

nasal prong fluidly connected to the inlet, wherein

an outlet at the tip of the at least One nasal prong is angled to . approximately

match the angle of a nasal passage wall.

8 . A nasal cannula as claimed in claim 117 wherein the outlet at the tip of the at

least one nasal prong is angled to approximately match the angle of- the nasal passage

side wall, the outlet being angled downwards from a centreline of the user's nose when

viewed from the front of the user.

119. A nasal cannula as claimed in claim 118 wherein the angle between the nasal

passage side wall and the nasal prong tip is less than 30°.

120. A nasal cannula as claimed in claim 1 7 wherein the at least one nasal prong is

angled to match angle of the front of the nasal passage, the tip being angled forwardly.

121 . A nasal cannula as claimed in claim 0 wherein the angle between the front of

the nasal passage and the nasal prong tip is less than 20°.



122. A nasal cannula fo use in a system for providing a flow of respiratory gases to a

user, the nasal cannula comprising:

an inspiratory flow path comprising an inlet for receiving a flow of gases,

at least one nasal prong for insertion into a user's nostril in use, the at least one

nasal prong fluidly connected to the inlet, wherein

a noise suppression material s provided in the inspiratory flow path.

123 . A nasal cannula for use in a system for providing a flow of respiratory gases to a

user, the nasal cannula comprising:

an inspiratory flow path comprising an inlet for receiving a flow of gases,

at least one nasal prong for insertion into a user's nostril in use, the at least one

nasal prong fluidly connected to the inlet,

an expiratory flow path, in use expiratory gases flowing from the user's nostril

via the expiratory flow path, wherein

a noise suppression material is provided in the inspiratory flow path or the

expiratory flow path or both.

4 . A nasal cannula as claimed in either claim 122 or claim 123 wherein the

inspiratory flow path comprises a chamber fluidly connecting the inlet to the at least one

nasal prong, the noise suppression material located in the chamber.

125. A nasal cannula as claimed in claim 123 wherein the cannula comprises a bridge

portion, in use the bridge portion supporting the cannula on a user's upper lip region,

the bridge portion providing a channel between the bridge portion and a rea extent of

the a least one nasal prong, the channel providing the expiratory flow path.

126. A nasal cannula as claimed in claim 125 wherein the cross section of the channel

is adjustable to adjust the distance the nasal prongs are spaced from the area of the face

contacting portion in contact with a user's upper lip region in use.

127. . A nasal cannula as claimed in claim 126 wherein the cross section of the channel

is adjustable by a screw received in a screw thread.



1*28. A nasal cannula as claimed in claim 1 3 wherein the nasal cannula comprises a

single nasal prong for insertion into a user's nostril in use, the user's other nostril being

vacant, and the face contacting portion comprising a channel aligned with the vacant

nostril, the channel providing the expiratory gases flow path.

129. A nasal interface comprising:

an inlet,

at least one nasal outlet for interfacing with a nostril of a user,

chamber for fluidly connecting the inlet to the nasal prong,

a bridge portion for supporting the cannula on an upper lip region of a user,

a space between the bridge portion and the chamber providing an air gap

between the chamber and the user's upper lip region.

130. A nasal interface as claimed in claim 129 wherein the distance between the

bridge portion and the chamber is adjustable to adjust the distance the chamber is

spaced from the user's upper lip region in use.

131. A nasal interface as claimed in claim 130 wherein the distance between the

bridge portion an the chamber is adjustable by a screw received in a screw thread.

132. A nasal interface as claimed in claim 131 wherein the nasal interface is a nasal

cannula, the at least one nasal outlet is a nasal prong for insertion into a user's nostril in

use.

133. A nasal interface as claimed in claim 2 wherein the at least one nasal outlet is

a nasal pillow for providing a seal against a user's nostril in use.
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3. I Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a)

Box No. Ill Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

See Supplemental Box - 1

I I As all required additional search fees were timely paid by the applicant, this international search report covers all
searchable claims.

As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite
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As on ly some of the required additional search fees were timely paid by the applicant, this international search report
covers only those claims for which fees were paid, specifically claims Nos.: 1-69 & 77-94

No required additional search fees were timely paid by the applicant. Consequently, this international search report is

restricted to the invention first mentioned in the claims; it is covered by claims Nos;:

I I The additional search fees were accompanied by the applicant's protest and, where applicable,
the payment of a protest fee.

I The additional search fees were accompanied by the applicant's protest but the applicable
protest fee was not paid within the time limit specified in the invitation.

No protest accompanied the payment of additional search fees.
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Supplemental Box - 1
(To be used when the space in any of Boxes I to IV is not sufficient) .

Continuation of Box No: III

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

In assessing whether there is more than one invention claimed, I have given consideration to those features
which can be considered to potentially distinguish the claimed combination of features from the prior art.
Where different claims have different distinguishing features they define different inventions.

This International Searching Authority has found that there are different inventions as follows:

• Claims 1-27 are directed to a nasal interface for use in a system for providing a flow of respiratory
gases to a user, the nasal interface. It is considered that a body made from a pliable first material, the
body having an inlet for connection to a conduit providing a flow of gases and at least one nasal outlet
comprising a tubular structure for interfacing with a user's nostril in use, the at least one nasal outlet
fluidly connected to the inlet, a frame made from a second material more rigid than the first material,
the frame attached to or integrally formed with the body, the frame adapted to engage the conduit to
secure the conduit relative to the body, comprises a first distinguishing feature. .

• Claims 28-45 are directed to a nasal cannula for use in a system for providing a flow of respiratory
gases to a user, the nasal cannula. It is considered that a body comprising an inlet for receiving a flow
of gases and at least one nasal prong for insertion into a user's nostril in use, the at least one nasal
prong fluidly connected to the inlet, an area for contacting the user's face or nose or both, in use
contact between the area and the user's nose or face or both setting the position of the prongs
forwardly in the user's nostrils to provide a gap between a rear extent of the nasal prong and the back
of the user's nostril, comprises a second distinguishing feature.

• Claims 46-69 are directed to a nasal cannula for use in a system for providing a flow of respiratory
gases to a user, the nasal cannula. It is considered that the a body comprising an inlet for receiving a
flow of gases and at least one nasal prong for insertion into a user's nostril in use, the at least one nasal
prong fluidly connected to the inlet, the cannula comprising an area in contact with the user's face or
nose or both, in use contact between the area and the user's nose or face or both setting the angle of the
prongs in the user)s nasal passage so that the flow of gases are directed towards a front wall of the
user's nasal passage, comprises a third distinguishing feature.

• Claims 70-76 are directed to a nasal cannula for use in a system for providing a flow of respiratory
gases to a user, the nasal cannula. It is considered that the body made from a pliable first material
comprising an inlet for receiving a flow of gases and at least one nasal prong for insertion into a user's
nostril in use, the at least one nasal prong fluidly connected to the inlet, wherein the body comprises
an area for contacting the user's face or nose or both, in use contact between the area and the user's
nose or face or both setting the position of the prongs forwardly in the user's nostrils to provide a gap
between a rear extend of the nasal prong and the back of the user's nostril, and wherein in use contact
between the area and the user's nose or face or both sets the angle of the prongs in the user's nasal
passage so that the flow of gases are directed towards a front wall of the user's nasal passage, and a
frame made from a second material more rigid than the first material, the frame attached to or
integrally formed with the body, comprises a fourth distinguishing feature.

Continued to Supplemental Box II
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Continuation of Supplemental Box No: I

• Claims 77-83 are directed to a nasal cannula for use in a system for providing a flow of respiratory
gases to a .user, the nasal cannula. It is considered that the a body made from a pliable first material
comprising an inlet for receiving a flow of gases and at least one nasal outlet comprising a tubular
structure for interfacing .with a user's nostril in use, the at least one nasal outlet fluidly connected to the
inlet, wherein at least one plastically deformable member is attached to or integrally formed with the
body, the plastically deformable member having an elastic limit substantially less than the elastic limit
of the first material, comprises a fifth distinguishing feature.

• Claims 84-94 are directed to a restrictor for use in a system for providing a flow of respiratory gases to
a user. It is considered that the system having a gases source, a patient interface, a flow path between
the gases source and the patient interface comprising at least one conduit, in use the restrictor
providing a dominant flow restriction in tile flo path such that the flow rate or pressure of the flow of
respiratory gases provided by the gases source or received by the user is substantially unaffected when
the conduit or patient interface is partially occluded, comprises a sixth distinguishing feature.

• Claims 95-1 1 are directed to a nasal cannula for use in a system for providing a flow of respiratory
gases to a user, the nasal cannula. It is considered that the an inlet for receiving a flow of gases, at least
one nasal outlet comprising a tubular structure for interfacin g with a user's nostril use, at least one
nasal outlet fluidly connected to tile inlet, and a strap for passing over and contacting a user's nose to
support the nasal interface, the strap extending from the nasal interface either side of a central location
on the nasal interface, comprises a seventh distinguishing feature.

Claims 102-1 16 are directed to a nasal cannula for use in a system for providing a flow of respiratory
gases to a user, the nasal cannula. It is considered that the an inlet for receiving a flow of gases, at least
one nasal outlet comprising a tubular structure for interfacing with a user's nostril in use, a chamber
fluidly connecting the at least one nasal outlet to the inlet, wherein a wall of the chamber comprises a
membrane, the at least one outlet extending from the membrane, the radial wall thickness of the at
least one outlet being greater than the membrane thickness, comprises a eighth distinguishing feature.

• Claim 117- 12 1 are directed to a nasal cannula for use in a system for providing a flow of respiratory
gases to a user, the nasal eannula. lt is considered that the an inlet for receiving a flow of gases, at least
one nasal prong for insertion into a user's nostril in use, the at least one nasal prong fluidly connected
to tile inlet, wherein an outlet at the tip of the at least one nasal prong is angled to approximately
match the angle of a nasal passage wall, comprises a ninth distinguishing feature.

• . Claims 22-128 are directed to a nasal cannula for use in a system for providing a flow of respiratory
gases to a user, the nasal cannula. It is considered that the an inspiratory flow path comprising an inlet
for receiving a flow of gases, at least one nasal prong for insertion into a user's nostril in use, the at
least one nasal prong fluidly connected to the inlet, wherein a noise suppression material is provided in
the inspiratory flow path, comprises a tenth distinguishing feature.

• Claims 129-1 33 are directed to a nasal interface. It si considered that an inlet, at least one nasal outlet
for interfacing with a nostril of a user, a chamber for fluidly connecting the inlet to the nasal prong, a
bridge portion for supporting the cannula on an upper lip region of a user, a space between the bridge
portion and the chamber providing an air gap between the chamber and the user's upper lip region,
comprises a eleventh distinguishing feature.

Continued to Supplemental Box III
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(To be used when the space in any of Boxes to VIII is not sufficient)

Continuation of Supplemental Box

PCT Rule 13 .2, first sentence, states that unity of invention is only fulfilled when there is a technical relationship
among the claimed inventions involving one or more of the same or corresponding special technical features.
PCT Rule 13.2, second sentence, defines a special technical feature as a feature which makes a contribution
over the prior art.

Each of the abovementioned groups of claims has a different distinguishing feature and they do not share any
feature which could satisfy the requirement for being a special technical feature. Because there is no common
special technical feature it follows that there is no technical relationship between the identified inventions.
Therefore the claims do not satisfy the requirement of unity of invention apriori.
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