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ABSTRACT 

 

In one embodiment, there is provided an inlet for a humidification chamber for use in a 

medical humidification system, the inlet comprising an inlet end configured to receive 

gases flow from a gases source, an outlet end configured to introduce the gases flow to 

the inside of the humidification chamber, and at least one wall defining, at least in part, a 

passageway between the inlet end and the outlet end for conveying gases therebetween. 

The outlet end of the inlet is configured to terminate in the humidification chamber or at a 

wall of the humidification chamber, and the passageway is configured to guide the gases 

flow such that the center of the gases flow at the inlet end and at the outlet end are 

substantially aligned along a common axis or the outlet end defines a profile of the 

passageway thereat that has a width and a height, a ratio of the width to height being 

between about 1:20 and 1:5. 
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between about 1:20 and 1:5.
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WO 2020/197414 PCT/NZ2020/050027

HUMIDIFICATION CHAMBER AND APPARATUS AND SYSTEMS

INCLUDING OR CONFIGURED TO INCLUDE SAID CHAMBER

BACKGROUND

Reference is made to US provisional patent application 62/647966 filed 26 March 2018

and International (PCT) application PCT/NZ2019/050032, the entire contents of both of

which are hereby incorporated by reference and attached as Ex. A.

1. Field of the Disclosure

[0001] The disclosure generally relates to humidification chambers for humidification

systems. More specifically, the disclosure relates to humidification chambers for medical

use such as in, for example, but not limited to, respiratory and/or surgical humidification

systems.

2. Description of Related Art

[0002] Many, if not all, existing humidification systems which deliver humidified

gases to a patient, or other person in need of such gases, operate under controlled

operating parameters. For example, in respiratory systems, it may be desirable to deliver

gases to the patient at a particular temperature, pressure, humidity, flow rate, etc.

[0003] In surgery, insufflation gases can be used for a variety of purposes. In open

surgery, gas can be insufflated into a body cavity for de-airing, such as for example in

cardiac surgery. In laparoscopic surgery, the abdominal wall can be distended using gas

to provide room for instrument insertion and tissue dissection. During these surgical

procedures, it may be desirable to introduce insufflation gas into a surgical cavity under

controlled operating parameters such as a particular flow rate, pressure, temperature, or

humidity.

[0004] Various systems and methods have been developed to humidify and/or warm

the gas prior to providing it to the patient. However, these systems and methods have

disadvantages which may be addressed by the disclosure.
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SUMMARY
[0005] It is an object of the disclosure to provide a humidification chamber which at

least goes some way towards overcoming the disadvantages of the prior art systems or

[0006]

embodiments in the dependent claims.

[0007]

humidification chamber for use in a medical humidification system, the humidification
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[0017] The side wall may define a substantially circular chamber, when viewed from

adjacent the arcuate wall section, the arcuate wall section being configured to cause the

humidification chamber, preferably at or proximate to the center thereof. Additionally or

alternatively, the gases outlet may be disposed on the side wall of the humidification

chamber, optionally facing an opposite way to the direction of the gases flow in the

humidification chamber generated by an orientation of the gases inlet and/or flow

formations provided in the inlet or the chamber that modify the flow path of the gases.

[0020] In accordance with an aspect of this disclosure there is a provided a

humidification chamber comprising:

a base,

a wall defining a cavity to hold a humidification fluid,

the wall comprising an arcuate section,

an inlet located on the wall, the inlet extending in a first direction,

an outlet located on the wall, the outlet extending in a second direction,

the second direction being substantially normal/perpendicular to the first

direction.

[0021] The inlet and outlet may be arranged so as to be orthogonal.

[0022] The arcuate wall section may be located between the inlet and the outlet, the

inlet being upstream of the arcuate wall section and the outlet being downstream of the

arcuate wall section. (Upstream and downstream are in reference to the direction of the

gases flow in normal use.) The arcuate section may provide a rotational component to the

gases flow. The arcuate wall section may be defined by a cylindrical wall, the gases flow

rotating within the chamber prior to exiting the outlet, the inlet and outlet optionally

being normal to each other.
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diameter of the nozzle may be configured to decrease along at least a part of a length of

the nozzle so as to increase a velocity of the gases flow prior to the gases flow being

comprise a constriction or restriction. The gases inlet may comprise a substantially

tubular body. The constriction may be shaped and configured to reduce resistance to

flow. For example the constriction may be internally tapered so as to be gradually

narrowed along its length, wherein the internal profile is substantially smooth.

[0026]

The top of the humidification chamber may comprise any one of: a dome
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[0028] The inlet and side wall may be configured such that gases entering the

the gases swirl into a spiral about a substantially vertical axis of the humidification

winds / turns of the spiral is reduced when a flow rate of the gases entering the

humidification chamber is increased. Alternatively the inlet may be associated with

and/or pass through a top of the chamber with flow directors being used to create the

desired flow pattern.

[0029] The humidification chamber may further comprise at least one insulating layer

to prevent or reduce heat loss. In some examples, the at least one insulating layer may

comprise a first insulating layer extending over at least part of any of the base, top and/or

side wall, optionally the first insulating layer being provided on an external surface of the

side wall. In other examples, the humidification chamber may comprise first and second

first sub-chamber, the first sub-chamber preferably containing the volume of water.

Here, the at least one insulating layer may comprise a second insulating layer provided as

an air gap formed between the first and the second sub-chambers, although this space

[0030] The flow path through the gases inlet may be angled down towards the base of

the humidification chamber so as to increase the volume of gases coming into contact

with the water and increase moisture uptake by the gases. Preferably, the gases are not

angled directly towards the water (i.e. not vertically) so that the gases are also urged

about the inner surface of the chamber side wall, thereby elongating the flow path and/or

possibly increasing residence time of gases inside the chamber. Alternatively, the flow

path may be inclined upwards towards the top of the chamber on entry of the gases into

the chamber. This may create turbulence which promotes mixture of gases inside the

chamber and can help in moisture uptake.
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includes an inlet that "speeds" up the flow and introduces gas flow to the interior of the

chamber in a substantially tangential manner such that the flow attaches to the wall and

humidification. To avoid repetition, references throughout this specification to 'vortex

flow' should be taken as including that the path length of the gases within the chamber is

increased, as compared to a prior art chamber not configured to provide vortex flow. The

increased path length is in comparison to a standard chamber for example an MR225

disposed between the gases inlet and the gases outlet to direct or redirect or influence the

some examples, the at least one internal element may be orientated in a plane
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between the gases source and the patient interface. The delivery conduit may comprise a

path between the humidification chamber and the patient interface. In some examples, the

and a tracheostomy tube.

[0036] The humidification chamber may be coupled and/or couplable to and/or

associated with a humidification apparatus comprising a base unit comprising a heater

such as a heater plate. The humidification chamber may be removably positioned in

contact with the heater plate. In such examples, the base unit may comprise a gases inlet

to receive gases from a gases source and a pressurized gases outlet to provide gases to the

chamber inlet. The base unit may comprise a humidified gases return port for receiving

humidified gases from the chamber, the humidified gases return port being fluidly

coupled and/or couplable to an outlet of the base unit that is connectable to a patient

unit and/or be couplable thereto, with or without the need for external tubing. Further, the

patient interface may connect to the chamber outlet without gases passing through the

base unit along their path from the chamber i.e. the delivery tube for the patient interface

[0037] The gases inlet may comprise one or more walls that define an elongate

passageway, wherein the elongate passageway has an inlet end and an outlet end, the inlet

end being fluidly couplable to the gases source, including via a conduit, to receive gases

therefrom and the outlet end configured to direct gases into the humidification chamber.

The elongate passageway may be arcuate along a least a part of its length, preferably at

least at or near the outlet end thereof. More particularly, the elongate passageway may

have a footprint and/or define a gases path that is parallel to or approximates the contour

of at least a portion of the inside of the side wall of the humidification chamber.
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preferably shrinking or reducing in cross-sectional area when moving from a first point to

a second point along the passageway, where the second point is nearer the outlet end.

[0039] At least a part of the elongate passageway may be defined by or coupled to the

top of the humidification chamber. In other words, at least part of the passageway may

be formed by a top wall of the chamber. Additionally or alternatively, the elongate

passageway may be provided to and/or formed integrally with and/or couplable to an

cross-section of an internal top wall of said walls that define the elongate passageway

[0042] The gases inlet may be provided in and/or extend through the side wall of the

gases outlet; and one or more elements disposed within the chamber and configured to

8
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guide the gases flow along at least a portion of the gas flow path between the gases inlet

arranged such that a length of the gases flow path and/or residence time of the gases

the side wall and the one or more elements may extend radially from the inner surface of

the side wall towards a center of the chamber and/or an opposite side of the inner surface

of the side wall. The one or more elements may extend in a direction substantially

parallel to a water surface (since the gases flow will affect the surface profile, references

throughout this specification to parallel to a water surface or to some other humidification

liquid surface is with reference to said liquid at rest) and/or substantially horizontally.

The one or more elements may be disposed above or proximate to a water level and/or to

the gases inlet.

[0047] In other examples, the at least one end may be attached to an inner surface of

inner surface of the top and/or the base towards a center of the chamber and/or to the

opposing wall at the base or top of the chamber, respectively. The one or more elements

may extend in a direction substantially perpendicular to a water surface.

gases flow to the chamber at a direction substantially tangential to the side wall of the

chamber, such that the gases flow entering the chamber spins around the chamber over

the volume of water.

[0049] In some examples, the one or more elements may be disposed within the

chamber so as to form a winding or serpentine gases flow path.

[0050] In other examples, the one or more elements may comprise one or more

openings allowing the gases flow to flow through the one or more elements between the

gases inlet and the gases outlet. The one or more openings may be shaped and/or

9
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flow path within the chamber is increased.

[0051] The humidification chamber may further be coupled or couplable to a delivery

a patient interface. The humidification chamber may be placed in the gases flow path

between the gases source and the patient interface. The delivery conduit may comprise a

supply tube defining at least part of the gases flow path between the gases source and the

humidification chamber and/or a patient conduit defining at least part of the gases flow

and subsequent aspects and vice versa.

mask, a full face mask, a nasal cannula, and nasal pillows. The patient interface may be

outlet in a wall that is connected to a pressurized gases source within the hospital. Both
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may be used together to provide an additive to ambient air. For example, oxygen may be

[0053]

associated with a humidifier or base unit comprising a heater, such as a heater plate, as

per other aspects / embodiments. The humidification chamber may be removably

positioned in contact with the heater plate.

[0054] In an eighth aspect of the disclosure there is provided a humidification

chamber for use in a medical humidification system, the humidification chamber

comprising: a base and a top linked by a side wall to define the chamber; the chamber

being configured to contain a volume of water; a gases inlet, optionally extending

through the side wall, configured to receive a gases flow from a gases source; a gases

outlet; and one or more heating elements disposed within the chamber and/or being

coupled to the chamber, wherein the one or more heating elements are configured to

increase an overall surface area for heat transfer and/or mass transfer to the gases flow.

[0055] The one or more heating elements may be disposed around or below at least a

portion of the chamber.

[0056] The base and/or at least a portion of the side wall may have a bowl shape and

the one or more heating elements may have a corresponding bowl shape.

[0057] The base of the chamber may comprise a varying thickness. In some

examples, the thickness of a central portion of the base is greater than a thickness of at

least a portion of the base adjacent or proximate the side wall.

[0058] Alternatively, at least a portion of the base may be arcuate such that it is

convex or concave. According to such embodiments a heater plate may have a

complementary curvature such that the heater plate thermally engages at least a portion of

the base.

[0059] The one or more heating elements may enclose the chamber.

[0060] The one or more elements may comprise a heat conductive casing configured

to be heated by a heat source.

[0061] The one or more heating elements may be disposed within the chamber and at

least one end of the one or more heating elements may be coupled or couplable to a

heater plate. In some examples, the heater plate may be provided and/or coupled to the
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center of the chamber and/or the top of the chamber. The one or more elements may

extend in a direction substantially perpendicular to a water surface. The one or more

The humidification chamber may similarly be coupled and/or couplable
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an outlet positioned in a central region of either the base or the top wall, wherein

wherein the outlet is normal to the inlet.

[0066] The outlet may be provided in the base of the chamber. The outlet may

extend downwardly from the base of the chamber. The outlet may project into the

chamber from the base.

[0067] In a tenth aspect of the disclosure there is provided a humidification apparatus

for use in a medical humidification system, the humidification apparatus comprising at

least two humidification chambers, each of the chambers comprising: a base and a top

linked by a side wall to define the chamber; the chamber being configured to contain a

volume of water; a gases inlet, optionally extending through the side wall, configured to

receive a gases flow from a gases source; and a gases outlet; wherein the gases inlet of at

least one but preferably each of the at least two humidification chambers is orientated

relative to the side wall to introduce the gases flow at a direction substantially tangential

to the side wall, such that the gases flow entering the respective chamber spins around

that chamber over the volume of water.

[0068] The gases outlet of a first said humidification chamber may be coupled to the

gases inlet of a second said humidification chamber. The gases inlet of the second

humidification chamber may comprise, or may alternatively comprise, the gases outlet of

the first humidification chamber. The two chambers may be separate components

configured to be removably coupled together, or may be integrally formed with each

other or permanently coupled to each other.

[0069] The humidification apparatus may further comprise a conduit allowing the

gases flow exiting the first humidification chamber at the gases outlet to enter the second

more flexible portions.

[0070] The humidification apparatus may further be coupled to a delivery conduit

configured to define at least part of a gases flow path between a gases source and a

patient interface. The delivery conduit may comprise part of a gas delivery or breathing

circuit, the breathing circuit comprising the delivery conduit, and a gas supply tube. The
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and the patient interface. The delivery conduit may comprise part of a breathing circuit

which also comprises a supply tube defining at least part of the gases flow path between

the volume of water.

flowing through the first internal chamber. The one or more internal elements may be

14

20
26

20
14

58
   

   
26

 F
eb

 2
02

6

W
O
 
2
0
2
0
/
1
9
7
4
1
4

P
C
T
/
N
Z
2
0
2
0
/
0
5
0
0
2
7

2
0
2
6
2
0
1
4
5
8
 
2
6
 
F
e
b
 
2
0
2
6

1
4



WO 2020/197414 PCT/NZ2020/050027

the base and the one or more internal elements extend from the inner surface of the top

[0074] The one or more internal elements may be disposed within the chamber so as

to form a winding or serpentine gases flow path.

[0075] The one or more internal elements may comprise one or more openings

allowing the gases flow to flow through the one or more elements between the gases inlet

and the gases outlet. The one or more openings may be shaped and/or dimensioned

and/or disposed on the one or more internal elements such that a length of the gases flow

path within the humidification chamber is increased.

[0076] The first internal or sub-chamber may comprise: a first gases inlet configured

to receive the gases flow from the gases source; and a first gases outlet configured to

allow the gases flow to exit the humidification chamber. The second internal or sub-

chamber may comprise: a second gases inlet configured to receive the gases flow from

the first internal chamber; and a second gases outlet configured to allow the gases flow to

exit the second internal or sub-chamber. The first internal or sub-chamber may at least

partially or completely enclose the second internal or sub-chamber. In one example, at

least a portion of the gases flow may flow around the outer surface of the side wall and/or

top of the second internal or sub-chamber before exiting the humidification chamber at

the first gases outlet. In another example, at least a portion of the gases flow may enter

internal or sub-chamber at the second gases outlet.

[0077] The second internal or sub-chamber may comprise the gases inlet configured

to receive the gases flow from the gases source and the gases outlet configured to allow

the gases flow to exit the humidification chamber. The first internal or sub-chamber may

prevent or reduce heat loss in the second internal or sub-chamber. The second internal or

sub-chamber may comprise one or more heater elements. The one or more heater

elements may be disposed on a wall separating the first and second internal or sub-

chambers.
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configured to define at least part of a gases flow path between a gases source and a

patient interface. The humidification chamber may be placed in the gases flow path

humidification chamber adjacent the side wall at a velocity sufficient to causes the gases

a base and a top linked by a side wall to define the chamber;
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humidification chamber, such that a flow path length of the gases flow through the

system comprising a humidification apparatus, the humidification apparatus comprising a

humidification chamber as defined in any one of the preceding aspects and examples.

[0082] The medical insufflation system may further comprise any one or more of: a

gases source; a patient interface; and a delivery conduit configured to define a gases flow

path between the gases source and the patient interface.

[0083] The humidification apparatus may be configured to be placed in the gases

flow path between the gases source and the patient interface.

[0084] The delivery conduit may comprise a supply tube defining at least part of the

gases flow path between at least part of the gases source and the humidification apparatus

and/or a patient conduit may define the gases flow path between at least part of the

humidification apparatus and the patient interface.

[0085] The medical insufflation system may further comprise a connector provided

between the delivery conduit and the patient interface. The connector may be a Luer lock

connector comprising at least one end configured to be coupled to a patient interface

fitting, the at least one end being further configured to lock and seal around an outer

surface of the patient interface fitting when the Luer lock connector is coupled to the

patient interface. The at least one end may form a seal with the outer surface of the

coupled.

[0086] The medical insufflation system may further comprise a filter assembly

forming part of the gases flow path, the filter assembly comprising: a filter medium

operative to filter medical gases; a housing comprising an inlet, an outlet and the filter

inlet and the outlet; and at least one heating element being positioned in the housing and

being configured to heat the filter medium; wherein, the at least one heating element is

spaced apart from the filter medium and from an inner surface of the housing.
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laparoscopic surgery. In other examples, the patient interface may comprise a diffuser for

use in open surgery.

comprise a delivery tube connector at a gases source end of the delivery tube and/or a

and a gases source (e.g. a flow generator).

aspects.

18

20
26

20
14

58
   

   
26

 F
eb

 2
02

6

W
O
 
2
0
2
0
/
1
9
7
4
1
4

P
C
T
/
N
Z
2
0
2
0
/
0
5
0
0
2
7

2
0
2
6
2
0
1
4
5
8
 
2
6
 
F
e
b
 
2
0
2
6

1
8



WO 2020/197414 PCT/NZ2020/050027

[0093] The respiratory gases delivery system may further comprise a flow generator

desired flow. The flow generator may comprise a flow controlled gas source that

controls to a set flow. Alternatively, or additionally, the gases source may be controlled

to provide a desired pressure or a set pressure.

[0094] The humidification chamber may be configured to humidify the gases flow

prior to delivery to a patient.

[0095] The humidification chamber may be located downstream of the flow

generator.

[0096] The respiratory gases delivery system may further comprise: a patient

interface; and a breathing circuit configured to define at least part of a gases flow path

between the flow generator and the patient interface. The breathing circuit may comprise

a supply tube defining at least part of the gases flow path between the flow generator and

the humidification apparatus and/or a patient conduit defining at least part of the gases

flow path between the humidification apparatus and the patient interface.

[0097] The patient interface may comprise one of: a nasal mask; an oro-nasal mask;

an oral mask; a full face mask; a nasal cannula; and nasal pillows.

[0098] The humidification chamber may be coupled to and/or couplable to and/or

associated with a humidifier or base unit comprising a heater such as a heater plate. The

[0099] In a seventeenth aspect of the disclosure there is provided a humidification

system comprising: a humidifier or base unit comprising a heater plate; and a

humidification chamber as defined in any one of the first thirteen aspects and examples.

The humidification chamber may be removably positioned in contact with the heater

[00100] The humidification system may comprise any one or more of:

a respiratory humidification system;

an anesthesia humification system configured to provide humidification during

a CPAP humidification system;
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a surgical humidification system;

a medical humidification system, for example for use during other medical

second opposing sides, wherein the first side is upstream of the flow of gases through the

chamber.
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[00107] The inlet may be configured to introduce the gases flow with a vector at least

[00108] The edge may be linear or substantially linear.

[00109] The at least one wall may comprise an inner surface comprising an inner

portion configured to be proximate the humidification chamber and an outer portion

opposing or substantially opposing the inner portion, the passageway being provided at

least in part between the inner surface and the outer surface.

[00110] The outer portion may be configured to be substantially tangential to a side

wall of the humidification chamber.

[00111] The inner and/or outer portions may be angled and/or curved to introduce the

gases flow to the humidification chamber at a direction substantially tangential to the side

wall of the humidification chamber.

[00112] The inner surface may be smooth and/or continuous.

[00113] The passageway may taper along at least a portion of the passageway such

that there is a reduction in cross sectional area of the passageway moving from a first

point along the passageway to a second point along the passageway, the second point

being nearer the outlet end than the first point. The tapering may be effected at least in

part by the inner portion tapering towards the outer portion.

[00114] The inlet end may define a first profile of the passageway and the outlet end

different in shape and/or size.

[00115] The first profile at the outlet end may comprise at least one vertex and/or at

least one rounded vertex.

[00116] The passageway may transition from the first profile to the second profile

continuous or without any sharp corners or recesses.

[00117] The first profile may be substantially rounded and/or the second profile may

be substantially quadrilateral.

[00118] The first profile may be generally circular or oval and/or the second profile

may be generally square or rectangular.
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humidification chamber.

[00120] The outlet end may be configured to be at or proximate a top of the

of its length from the inlet end to the outlet end such that a cross sectional area of the

chamber.
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[00127] The inlet may be configured to introduce the gases flow with a vector at least

[00128] The taper may start part way along the passageway such that it spaced from

the inlet end.

[00129] The taper may start proximate the outlet end.

[00130] At least a portion of the taper may be aggressive. For example, the inlet may

have a first interior cross sectional area at and/or near the inlet end that is larger than a

second cross sectional area of the interior of the inlet at or near the outlet end of the inlet,

wherein tapering between the point of the first cross sectional area and an intermediate

point between the points of the first and second cross sectional areas results in a slower

reduction in cross sectional area moving towards the intermediate point than the tapering

between the intermediate point and the second point at or near the outlet end of the inlet.

The presence and/or configuration of the taper and/or the intermediate point may improve

the resistance to flow of the inlet i.e. the control of the reduction of cross sectional area

may reduce the resistance to flow of the inlet, aiding in creating the desired flow out of

the inlet. The rate of reduction of cross sectional area between the intermediate point and

the second point may be 1.5 times or greater than the rate of reduction of cross sectional

area between the first point and the intermediate point. The position of the intermediate

point may be a function of the length of the inlet and/or the size (e.g. the width) of the

20% and 40% of length of the inlet, measured from the outlet end i.e. the intermediate

point is preferably closer to the outlet end than the inlet end of the inlet and/or three to

four times the length of the outlet end of the inlet, with reference to the downstream edge

of the outlet end. Said tapering may be provided to any one of the chambers / inlets

diclosed herein.

[00131] At least a portion of the at least one wall that defines the passageway may be

angled and/or curved along the length of the passageway.

[00132] The at least one wall forming the passageway may be smooth and/or

continuous.
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may define a second profile of the passageway, wherein the first and second profiles are

different in shape and/or size.

flow along an internal surface of a sidewall of the humidification chamber, and wherein
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[00142] The first profile may be generally circular or oval and/or the second profile

[00144] The passageway defined by the outlet end may have a width to height ratio of

between about 1:20 and 1:5.

[00145] The passageway may taper along at least a portion of the passageway such

that there is a reduction in cross sectional area of the passageway moving from a first

point along the passageway to a second point along the passageway, the second point

being nearer the outlet end than the first point.

[00146] An inner surface of the at least one wall defining the passageway may be

configured to define a curved passageway along at least a portion of the length of the

inlet.

[00147] An inner surface of the at least one wall defining the passageway may be

smooth and/or continuous.

[00148] The outlet end may be configured to be above a water level in the

humidification chamber.

[00149] The outlet end may be configured to be at or proximate a top of the

humidification chamber.

[00150] The inlet may comprise a formation provided at or proximate to the outlet end,

the formation being configured to prevent water in the humidification chamber entering

[00151] The inlet may be configured to releasably or permanently attach to the

humidification chamber.

[00152] In a twenty-first aspect of the disclosure, there is provided an inlet for a

humidification chamber for use in a medical humidification system, the inlet comprising

an inlet end configured to receive gases flow from a gases source, an outlet end

configured to introduce the gases flow to the inside of the humidification chamber, and at

least one wall defining, at least in part, a passageway between the inlet end and the outlet

end for conveying gases therebetween, wherein the outlet end of the inlet is configured to

terminate in the humidification chamber or at a wall of the humidification chamber, and

wherein the passageway is configured to guide the gases flow such that the center of the
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axis. Preferably, the passageway is configured to guide the gases flow such that the center

of the gases flow at the inlet end and the outlet end are moving substantially in the same

The inlet may be configured such that said at least a portion of the common

to height ratio of between about 1:20 and 1:5.

inlet.
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[00164] The inlet may comprise a formation provided at or proximate to the outlet end,

[00165] The inlet may be configured to releasably or permanently attach to the

humidification chamber.

[00166] In a twenty-second aspect of the disclosure, there is provided an inlet for a

humidification chamber for use in a medical humidification system, the inlet comprising

an inlet end configured to receive gases flow from a gases source, an outlet end

configured to introduce the gases flow to the inside of the humidification chamber along

an internal surface of a side wall of the humidification chamber, and at least one wall

defining, at least in part, a passageway between the inlet end and the outlet end for

thereat that has a width and a height, a ratio of the width to height being between about

1:20 and 1:5.

[00167] The inlet may be configured to introduce the gases flow to the humidification

chamber at a direction substantially tangential to the side wall of the humidification

chamber.

[00168] The inlet end may define a first profile of the passageway and the outlet end

defines a second profile of the passageway, wherein the first and second profiles are

different in shape and/or size.

[00170] The first profile may be generally circular or oval.

[00171] An inner surface of the at least one wall defining the passageway may be

inlet.

[00172] An inner surface of the at least one wall defining the passageway is smooth

and/or continuous.

[00173] The outlet end may be configured to be above a water level in the

humidification chamber.

[00174] The outlet end may be configured to be at or proximate a top of the

humidification chamber.
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the formation being configured to prevent water in the humidification chamber entering

the inlet.

humidification chamber.

[00179] The gases inlet may, at least in part, be releasably or permanently attachable

It is intended that reference to a range of numbers disclosed herein (for

all sub-ranges of all ranges expressly disclosed herein are hereby expressly disclosed.

considered to be expressly stated in this application in a similar manner.

To those skilled in the art to which the disclosure relates, many changes in
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[00183] Preferred forms of the disclosure will now be described with reference to the

Figure 1 is a schematic view of an embodiment of an insufflation system

comprising a humidifier and/or a humidification chamber;

chamber;

[00186] Figure 9 is a schematic partly cross-sectional view of another embodiment of

a humidification chamber;

[00187] Figure 10A is a schematic cross-sectional view of a further embodiment of a

humidification chamber;

[00188] Figure 10B is an isometric view of the humidification chamber of Fig. 10A;

chamber;

[00190] Figures 12 and 13 are schematic partly cross-sectional views of other

embodiments of humidification chambers;

[00191] Figure 14A is a schematic side cross-sectional view of a further embodiment

[00192] Figure 14B is a schematic top cross-sectional view of the humidification

chamber of Fig. 14A;

[00193] Figure 15A is a schematic side cross-sectional view of another embodiment of

[00194] Figure 15B is a schematic top cross-sectional view of the humidification

chamber of Fig. 15A;

[00196] Figures 20A and 20B are schematic cross-sectional views of another

embodiment of a humidification chamber;

[00197] Figure 21 is a schematic partly cross-sectional view of another embodiment of

a humidification chamber;

[00198] Figures 22 to 24 are schematic cross-sectional views of other embodiments of

humidification chambers;
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humidification chamber;

[00200]

[00201] Figure 31 is a schematic partly cross-sectional view of another embodiment of

[00204] Figures 37 to 40 are side views of other embodiments of humidification

views of a humidification chamber according to a further embodiment.

humidification chamber according to another embodiment, with the chamber base plate

[00210] Figure 50 shows an inlet of a humidification chamber according to another

embodiment.
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[00213] Figure 53 is a graph showing test results of dewpoint vs flow rate, for the

[00214] Figure 54 is a graph showing test results of gas temperature vs flow rate, for

chamber according to the current disclosure.

[00215] Figure 55 is a schematic cross sectional view of another humidifier chamber

according to an embodiment of this disclosure.

[00216] Figure 56 is a schematic view of an anesthesia humidification system

according to the current disclosure.

[00217] Figure 57 is a schematic view of a high flow respiratory therapy

[00218] Figure 58 is a schematic view of respiratory therapy humidification system

according to the current disclosure.

[00219] Figures 59 to 61 provide perspective, top and bottom perspective views of a

humidification chamber according to another embodiment, with the chamber base plate

removed to show internal detail.

[00220] Figure 62 is a perspective view of a humidification chamber according to

another embodiment.

[00221] Figure 63 is a perspective view of a humidification chamber according to

another embodiment.

[00222] Figures 64 and 65 are perspective and side views of a humidification chamber

according to another embodiment.

[00224] Figures 68 and 69 are alternative perspective views of the inlet insert of

Figures 66 and 67 but isolated from the chamber.

[00225] Figures 70 and 71 are alternative perspective views of a humidification

chamber according to another embodiment.

[00226] Figures 72 to 74 are outlet end perspective, top / bottom and inlet end

perspective views of the inlet of Figures 70 and 71 but isolated from the chamber.
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and a sectional view of a humidification chamber according to another embodiment, with

the chamber base plate removed to show internal detail.

another embodiment.

view of a humidification chamber according to another embodiment, with the chamber

internal detail.

show internal detail of the inlet.

[00236] Figure 94 is an enlarged view of the inlet shown in Figure 92.

[00237] Figure 94a shows an alternative embodiment of an inlet with a view similar to
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[00240] Figures 96 to 99 show top, perspective, front and underneath views of a

[00242] Figure 101 is a sectional view of the chamber and inlet shown in Figures 96-

[00243] Figures 102 and 103 are perspective and sectional views of an inlet for a

humidification chamber according to another embodiment.

[00244] Figures 104 and 105 are perspective and sectional views of an alternative

embodiment of an inlet for a humidification chamber.

[00245] Figures 106 and 107 are perspective and sectional views of an alternative

embodiment of an inlet for a humidification chamber.

chamber according to another embodiment, with the base plate removed to show internal

detail.

DETAILED DESCRIPTION

provide a thorough understanding of the various principles of the disclosure. However,

those skilled in the art will appreciate that not all these details are necessarily always

required for practicing embodiments according to the disclosure.

[00248] Although the principles disclosed are largely described herein in relation to

laparoscopy or open surgery procedures, this is an example selected for convenience of

presentation, and is not limiting. The humidifiers and/or humidification chambers

pressure delivery (e.g. CPAP).

[00249] Reference is now made to Fig. 1, which is a schematic view of a medical

insufflation humidification system including a humidifier and/or a humidification

chamber constructed and operative in accordance with an embodiment.

[00250] Fig. 1 illustrates an insufflation humidification system 100 for delivering a

temperature- and humidity-controlled gases flow to a patient 102, the insufflation system
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control system 106. The humidifier 104 is connected to a gas source 108 through an inlet

conduit 110. The humidifier 104 delivers humidified gas to the patient 102 through a

tubing. The conduits 110, 112 comprise part of a breathing circuit being a gas flow path

be separate but connectable to the system 100 and comprises a hospital compressed gas

The humidifier 104 can receive gas from the gas source 108 through the gas

supply or inlet conduit 110. The gas can be filtered through a filter 111 and delivered to

the humidifier 104 through a humidifier inlet 114. The gas is humidified as it passes

breathing circuit comprising one or more conduits or tubes forming a gas flow path

between the flow generator and the patient, including gas supply conduit 110.

[00253] The humidifier chamber 116 may be removably engageable with a body 124
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For example, the chamber may be an elliptical chamber when viewed from the top, or

viewed from the top. Preferably the chamber is symmetrical about 2 axes, that is, a

[00254] The base 121 of the humidification chamber 116 may have a heat conductive

(e.g. metal) region or may be entirely heat conductive, and may be adapted to hold a

volume or reservoir of water 120, which can be heated by a heater plate 122. The heater

plate 122 may be in thermal contact with the heat conductive base 121 of the

humidification chamber 116. Providing power to the heater plate 122 can cause heat to

flow from the heater plate 122 to the water 120 through the heat conductive base 121. As

evaporated water can mix with gases flowing through the humidification chamber 116

site to, for example, insufflate the surgical site and/or expand a body cavity.

[00255] The humidifier 104 includes a humidifier control system 106 configured to

control a temperature and/or humidity of the gases being delivered to the patient 102. The

humidifier control system 106 can be configured to regulate an amount of humidity

supplied to the gases by controlling an electrical power supplied to the heater plate 122.

The humidifier control system 106 can control operation of the humidification system

106 can receive temperature information from the heater plate sensor 126 which it can

use as an input to a control module used to control the power or temperature set point of

the heater plate 122. The humidifier control system 106 can be provided with inputs of

temperature and/or flow rates of the gases. For example, the chamber outlet temperature

sensor 128 can be provided to indicate to the humidifier control system 106 the

temperature of the humidified gases as they leave the outlet 118 of the humidification
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any suitable temperature sensor 128, such as a wire-based temperature sensor. The

chamber outlet flow sensor 130 can be provided to indicate to the humidifier control

chamber 116 can be measured using any suitable flow sensor 130, such as a hot wire

controller. Alternatively the connector may be internal, that is, the sensors are coupled to

[00256] The humidifier control system 106 can be in communication with the heater

plate 122 such that the humidifier control system 106 can control a power delivered to the

heater plate 122 and/or control a temperature set point of the heater plate 122. As

112. Gases leaving the outlet 118 of the humidification chamber 116 can have a high

relative humidity (e.g., about 100%). As the gases travel along the patient conduit 112

there is a chance that water vapor may condense on the conduit wall, reducing the water
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conduit 112. In some embodiments, the conduit heating wire 134 can be configured to

[00258] The gas delivery conduit may be single walled or comprise a dual conduit

carry the gases and include the heating wire 134. The outer conduit may provide

insulation of the inner conduit. The outer conduit and inner conduit may be co-axial and

there may be an air gap between the outer conduit and the inner conduit.

[00259] A further filter or filter assembly (not shown) may be optionally provided and

disposed in use between the humidifier 104 and the patient interface 136 so as to allow

re-use of the inlet conduit 110 and/or an inspiratory conduit, and in some instances re-use

of the humidification chamber 116. The filter assembly can comprise a filter medium for

filtering the gases exiting the outlet 118 of the humidification chamber 116. The filter

positioned inside the housing so that the humidified gases flowing through the housing

are filtered and particles removed. The heating element can be positioned in the gases

flow path between the inlet and the outlet of the housing but spaced apart from the filter

medium and the housing. The heating element can be configured to heat the filter

medium to reduce condensation and prevent the filter becoming clogged. Such filters are

described in, for example, WO2018/106127, which is incorporated by reference herein in

its entirety.

[00260] The connector 140 can be a Luer connector comprising a body having an

interior region defining a gases flow passageway allowing insufflation gases to flow

through. The body can comprise a first end that removably connects to a fitting of the

patient interface 136 and a second end that attaches, preferably permanently, to the tubing

of the patient conduit 112. It will be appreciated that the Luer connector 140 of Fig. 1 can

be a high flow Luer connector providing particular sealing and retention features with

less resistance to gases flow than traditional Luer connectors of the art. Embodiments of

such high flow Luer connectors are described, for example, in WO2018097738, which is

incorporated by reference herein in its entirety. In some embodiments, the humidifier

chamber 116 of the humidifier 104 can be configured to provide a controlled gases flow
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cause the gases entering the humidification chamber 116 via the inlet 114 to swirl in a

vortex (i.e. spiral) within the chamber 116 as they exit the chamber 116 via the outlet

to the side wall such that the gases flow enters the humidification chamber 116 via the

entering the humidification chamber 116. Having the gases swirling in a vortex i.e. spiral

chamber 116 is not aligned with the side wall. The inlet 114 is arranged such that the

the humidification chamber 116 at a direction substantially tangential to the side wall are
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since the gases are reflected into the chamber 116 and cause the gases to move around the

entering the humidification chamber 116. For example, but not limited to, the inlet 114

another example, the inlet 114 can be configured to introduce the gases into the

humidification chamber 116 as a gases jet. Additionally and/or alternatively the inlet

may be nozzle shaped, or have a nozzle shaped portion wherein the internal surface of the

length. Additionally, and/or alternatively, the inlet 114 can be provided in a side wall of

the humidification chamber 116 such that the direction of the gases flow entering the

chamber 116 is substantially tangential to the side wall and the outlet can be positioned

on the upper wall (e.g. at an apex of the dome-shaped upper wall). This configuration

enables the gases entering via the inlet 114 to swirl in a vortex i.e. spiral within the

[00264] Figs. 2 to 35 illustrate a number of embodiments of the humidification

chamber 116 and/or humidifier 104, that improve the efficiency of the humidification

chamber 116 by maximizing the residence (dwell) time, and/or increasing the gases

velocity, and/or increasing the surface area available for heat transfer and/or mass

transfer, and/or improving the performance over a wide range of flow rates, and/or

improving the heat transfer and/or mass transfer, and/or increasing the gas flow path in

[00265] Movement of the humidification fluid within the chamber improves heating of

the humidification fluid, the movement of the fluid promoting mixing of the fluid,

improving heat transfer and/or mass transfer and improving vaporization. The chamber

may increase efficiency of vaporization of the fluid and may increase the rate of

vaporization for a given power input to the heater plate. The water in the chamber moves

in a vortex type manner. This causes convection within the water and moves water

relative to the stationary conductive base of the chamber, thereby improving heat transfer

and/or mass transfer to the surface of the water. This also improves the mass transfer

from the water to the gases flow. This improves creation of water vapor (i.e.

39

20
26

20
14

58
   

   
26

 F
eb

 2
02

6

W
O
 
2
0
2
0
/
1
9
7
4
1
4

P
C
T
/
N
Z
2
0
2
0
/
0
5
0
0
2
7

2
0
2
6
2
0
1
4
5
8
 
2
6
 
F
e
b
 
2
0
2
6

3
9



WO 2020/197414 PCT/NZ2020/050027

the warm up period of the chamber to reach a steady state, e.g. desired humidification

liquid temperature, humidity of gases flow, gas temperature etc.

achieved by positioning the inlet and outlet on the chamber such that a vortex flow is

maximize the path length of the gas flow within the chamber, and may therefore provide

chamber outlet. The gas is therefore in contact with the wetted surfaces over a greater

humidified gases. Furthermore, warm gases are less dense (i.e. lighter) than cool gases.

Therefore, the cool and yet not humidified gases experience a greater centripetal force,

driving them towards the outside of the chamber and away from the central exit outlet.

Conversely, the warmed and humidified gases experience less centripetal force and exit

preferentially from the central exit outlet.
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[00268] The gases velocity can be maintained by providing the inlet at a position on

wall. In addition, increasing the gas flow path over a liquid within the chamber also

moving gases which increases the humidification efficiency. Increasing the gases velocity

increases the Reynolds number and turbulence of the gases flow in the chamber.

Increasing the turbulence increases mixing and disrupts the boundary layer between the

gradient close to the water surface. Lastly, increasing the gases velocity may cause the

distance between adjacent winds of the spiral/vortex to reduce, therefore increasing the

residence time and/or gas flow path. Adjacent winds could include stacked winds on top

and below one another along the central longitudinal axis of the chamber; or concentric

winds adjacent one another along a single plane.

increasing the efficient use of the surface area available for heat transfer and/or mass

transfer and/or increasing the actual surface area available for heat transfer and/or mass

transfer. Increasing the actual surface area can be achieved by causing ripples in the

water surface and, at high flow rates, disrupting the liquid surface tension to cause the

water to splash. The vortex causes the entirety of, or more of, the gases within the

chamber to circulate and there are at least less regions of stagnant gases flow. Therefore,

up moisture.

[00270] Improving the heat transfer and/or mass transfer can be achieved by the

movement of water. The rotation of the gases induces a rotation of the water due to

viscous shear. The movement of the water over the chamber improves the efficiency of

the heat transfer and/or mass transfer from the heater plate into the water itself. This is

41

20
26

20
14

58
   

   
26

 F
eb

 2
02

6

W
O
 
2
0
2
0
/
1
9
7
4
1
4

P
C
T
/
N
Z
2
0
2
0
/
0
5
0
0
2
7

2
0
2
6
2
0
1
4
5
8
 
2
6
 
F
e
b
 
2
0
2
6

4
1



WO 2020/197414 PCT/NZ2020/050027

41. This is due to shear and turbulent mixing induced in the water as part of its rotation

(includes but not limited to rotation about its horizontal and/or vertical axis) driven by the

[00271] Increasing the gas flow path within the chamber improves moisture pick-up

chamber. The increased gas flow path increases the time and/or distance the gases flow is

vortex humidification chamber provides a more reliable performance across a wide range

some gas particles travel straight from the inlet to the outlet while other remain stagnant

similar time leading to improved humidification. The present disclosure provides a more

consistent residence time for the bulk gases flow.

[00273] Reference is now made to Figs. 2 to 19, which are examples of embodiments

of humidification chambers. Whilst these embodiments and features have been
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described separately, it is within the scope of this disclosure to combine two or more

increasing the residence or dwell time and/or otherwise increasing moisture uptake and/or

[00274] Figs. 2 to 5 illustrate different arrangements for the inlet and outlet ports of a

humidification chamber. In one embodiment depicted in Fig. 2, the inlet 214 is

positioned in a lower region of the wall or side wall 213 of the humidification chamber

humidification chamber 216 as close as possible to the upper surface of the water 220.

The inlet 214 and outlet 218 may be substantially perpendicular or orthogonal to each

other. The inlet 214 and outlet 218 may also be positioned at substantially 90 degrees to

each other. As warmed and humidified gases swirl i.e. rotate upwards within the

humidification chamber 216, injecting the gases as low as possible increases the length of

increased for at least some of the gases flow within the chamber.

[00275] Alternatively the inlet 214 may be positioned closer to an upper surface of the

chamber 216. The inlet 214 is arranged such that gases entering the chamber 216 enter

substantially tangential to the side wall. The inlet 214 is positioned such that at least some

of the gases flow attaches to the side wall and travels along the side wall resulting in the

spiral i.e. vortex flow being developed in the chamber 216.

are similar to but modified versions of the chamber shown in Fig. 2. In Fig. 2A, a top part

215 of the chamber 216a is frustoconical with the outlet 218a replacing the top of the

cone. The remainder of the side wall of the chamber 216a depends down from the

frustoconical part 215. While shown as being vertical, other profiles are also possible for

the remainder of the side wall. In the embodiment of Fig. 2A, the inlet 214a is provided
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other angles of slope are possible including upwards or downwards from the outlet 218b.

The top of the chamber 216b may alternatively be curved. Further as shown in Fig. 2B,

being configured to increase the speed (accelerate) of gases entering the chamber 216b

218d and inlet 214d.

214a, 214b, 214c, 214d may be inclined upwards or downwards, preferably downwards

example, the inlets 214, 214a, 214b, 214c, 214d may be generally tangentially mounted

upper portion of the side walls.

[00278] Further as shown in the top view in Fig. 2E, the humidification chamber 216e

may comprise two or more inlets 214e, preferably tangentially disposed in or mounted to

a side wall of the chamber 216e when viewed from above, more preferably to portions of
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the side wall above but proximate to a normal maximum water level inside the chamber

and better controls the flow pattern inside the chamber 216e, at least when directing flow

adjacent the side wall. The inlets 214e are tangentially disposed in or mounted to the side

wall, such that the gases from the inlets 214e are introduced substantially tangential to the

side wall. Alternatively, one said inlet may be inverted such that at least said two inlets

and/or mixing, thereby circulating gases within the chamber. At least two of the two or

more inlets 214e may be provided at different heights above the water level although all

inlets may be at the same height. Such additional inlets may also be provided to other

embodiments disclosed herein. The two inlets 214e may improve mixing and can also

improve the formation of the vortex.

positioned in a lower region of the wall or side wall 313 of the humidification chamber

316 above the water level. The inlet 314 and outlet 318 may also be positioned

substantially normal to one other, for example at substantially 90 degrees to each other.

In addition, the inlet 314 may be angled (e.g. angled down towards the bottom of the

chamber 316) such that gases entering the humidification chamber 316 are pushed

towards the water 320 therefore applying a force which creates a "bowl effect" in the

exits the inlet 314 and enters the chamber 316, is not perpendicular to the side wall 313,

and /or is not parallel with the top or base of the chamber 316. This "bowl effect" may

increase the length of the gases flow path and/or may also increase the gases residence

time.

[00280] In a further embodiment illustrated in Fig. 4, a rotating diffuser may be
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humidification chamber 416 and thus increases the length of the gases flow path and/or

increases the gases residence time. In this example the inlet 414 preferably extends

The plate 419 is a rotating structure that rotates the gases in the chamber 416 to create a

and outlet are arranged to be co-planar in some embodiments. The inlet and outlet may be

constructed and operative in accordance with other embodiments. Fig. 6 illustrates an

and the outlet 618 on the top (e.g. at the lowest point of the cone). As the warmed and

makes it harder for gases to exit thereby making the gases remain in the chamber to

improve the path length and/or improve residence time, thereby resulting in more

efficient humidification.

46

20
26

20
14

58
   

   
26

 F
eb

 2
02

6

W
O
 
2
0
2
0
/
1
9
7
4
1
4

P
C
T
/
N
Z
2
0
2
0
/
0
5
0
0
2
7

2
0
2
6
2
0
1
4
5
8
 
2
6
 
F
e
b
 
2
0
2
6

4
6



WO 2020/197414 PCT/NZ2020/050027

[00282] The term 'efficient humidification' should include faster humidification to

[00283] In another embodiment illustrated in Fig. 7, the top of the humidification

that reflects any upwards moving gases back into the humidification chamber 716. Such a

configuration increases the length of the gases flow path from the inlet 714 to the outlet

718 and/or the gases residence time.

may be a diffuser shaped chamber having a top shaped as an expanding cone, the radius

and/or diameter of the humidification chamber 816 increasing towards the top. In other

words, a radius and/or diameter (or more generally, cross sectional area) of the

humidification chamber 816 adjacent the top is greater than a radius and/or diameter

adjacent the inlet 814, the inlet 814 being positioned in a lower region of the side wall

816 provides a decrease in the angular velocity of the gases when gases travel closer to

the outlet 818. Thus, the gases pressure may change (for example increase) and the travel

time of the gases between the inlet 814 and the outlet 818 of the humidification chamber

816, and by extension, the path length and/or residence time may increase.

[00285] In one embodiment (see Fig. 9), the humidification chamber 916 has a dome

shape i.e. the top of the chamber 916 has a curved profile similar to the one described in

shaped substantially as a nozzle or frustro conical shape when viewed from the side. By

nozzle we mean that the effective cross sectional area of the flow path decreases in a

direction aligned with the longitudinal axis of the chamber. The dome or nozzle shapes

assist in increasing the velocity of the gases as they exit the chamber 916. As a further

alternative the inlet 914 may comprise a substantially constant internal cross sectional

923 may be provided on an inner surface of the top. The protrusions 923 enable mixing
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length of the gases flow path and the residence time. The protrusions cause turbulence of

gases by deflecting off the protrusions thereby enabling mixing of the gases flow. The

protrusions may be frustroconical or cylindrical or rectangular prism in shape or

series. A first humidification chamber 1016a may be provided with an inlet 1014a and an

configured such that gases enter the chamber via the inlet 1014b and swirl in a vortex

such that gases enter the chamber via the inlet 1114a in the side wall of the first chamber

may be a flexible conduit or may be a rigid conduit. The second humidification chamber

1116a may be configured such that gases enter the chamber via the inlet 1114b and swirl

in a vortex before exiting via the outlet 1118b. Providing two humidification chambers
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the residence time. It will also be appreciated by those skilled in the art that, although

flow path and therefore the residence time. Connecting multiple chambers to each other

therefore the duration during which the gases may be in contact with the water surface is

increased. The conduit connecting the first and second chambers 1116a, 1116b may be

heated to prevent cooling of the humidified gases flowing from the first chamber 1116a

the form of a wire, may be provided inside, about or within the wall forming the conduit.

The conduit may include a thermally insulating sleeve covering all or part of the conduit

to thermally insulate the contents of the conduit to prevent or minimize condensation.

[00288] In one embodiment illustrated in Fig. 12, one or more internal element(s) 1225

may be provided within the humidification chamber 1216. For example, the one or more

path between the inlet 1214 and the outlet 1218 of the chamber 1216. The baffle or wall

may be configured to guide the gases flow within the humidification chamber 1216

before they exit the chamber 1216 at the outlet 1218. In another example, the one or more

internal element(s) 1225 may define an internal chamber i.e. the internal element may

define an internal volume having an inlet and an outlet. Gases enter the humidification

chamber 1216 via the inlet 1214 and are guided along an outer wall of the internal

the humidification chamber 1216 and/or the internal chamber before exiting the internal

chamber at an outlet and the chamber 1216 at the outlet 1218. In both configurations, the

length of the gases flow path and therefore the gases residence time may be increased as

the gases are forced to follow the one or more internal element(s) 1225 before exiting the

humidification chamber 1216 at the outlet 1218. Alternatively, gases may via the internal

wall or side wall. Part of the chamber 1316 is cut away to show internal detail. The inlet
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vortex in a vertical plane along the length of the chamber. The outlet 1318 may be

disposed on the humidification chamber 1316 adjacent to the inlet 1314 such that the

[00290] Figs. 14A to 16 illustrate different embodiments in which the humidification

outlet 1418, 1518 disposed at the top (the outlet not being shown in Fig. 16 but preferably

may be provided and disposed on the inner surface of the side wall 1413. The internal

inlet 1414 are arranged such that gases entering the humidification chamber 1416 at the

elements 1415 for a longer period. As will be appreciated, the internal elements 1425

may be spaced away from the side wall 1413, for example, by mounting the internal

elements 1425 in a web or lattice, or other support structure.
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[00292] The embodiment illustrated in Fig. 15 is similar to that of Fig. 14 but the

1525 such that they are spaced apart from the supporting wall of the chamber. The

towards the center or bottom of the humidification chamber 1516, preferably

substantially perpendicular to the water surface. Alternatively, the internal elements 1525

may be disposed on or mounted to the inner surface of the base. The internal elements

humidification chamber 1516 and may be substantially perpendicular to the water

surface. Both configurations further increase the gases residence time as the gases are

maintained in the peripheral section of the humidification chamber 1516 (i.e. between the

wall or side wall 1513 and the plurality of elements 1525 as depicted by the arrows on

Fig. 15) by the plurality of elements 1525, retaining the gases in the chamber 1516 for a

[00293] Fig. 16 shows another embodiment in which the internal element 1625

comprises a single spiral fin provided to guide the gases flow within the humidification

chamber 1616. In such configuration, the length of the gases flow path is determined by

the spiral and can be elongated. The gases residence time is increased as the gases are

forced to follow the spiral fin before exiting the humidification chamber 1616 at the

outlet. Similar to the embodiment of Figs 15A and 15B, the spiral fin 1625 may be

in position in the chamber 1616 using a support structure.

[00294] Figs. 17 to 19 illustrate different arrangements for a humidification chamber,

constructed and operative in accordance with further embodiments. In one embodiment

as shown in Fig. 17, a plurality of internal elements 1725 are provided and disposed on

the inner surface of the wall or side wall 1713. The internal elements 1725 preferably

advantageously configured and/or disposed so as to form a winding or serpentine path for
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forced to pass through the winding path before exiting the chamber at the outlet 1718

positioned on the wall or side wall 1713. This configuration increases the length of the

internal elements 1725 may additionally or alternatively be disposed on or mounted to the

1825 may be disposed within the gases flow path between the inlet 1814 and the outlet

outlet 1818 provided in the top of the chamber 1816 at a point laterally spaced apart from

provided. A plurality of openings 1827 of different sizes and/or shapes may be provided

the humidification chamber 1816.

The inlets 1914a and 1914b may be positioned on the wall or side wall 1913 such that the

gases flow entering the chamber via the first inlet (e.g. 1914a) interacts with the gases

flow entering the chamber 1916 via the second inlet (e.g. 1914b) thereby creating a
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turbulent flow within the chamber 1916. The gases velocity into the inlets 1914a, 1914b

angled relative to each other. In one form the inlets 1914a, 1914b may be arranged such

arranged around the periphery of the chamber 1916 at any suitable angle or at any

suitable peripheral position relative to each other. This configuration enables the gases

flows to remain longer within the humidification chamber 1916 and therefore increases

the same gases source. At least one of the inlets 1914a, 1914b may receive gases from a

gases source different to the gases source of at least one other of the inlets 1914a, 1914b.

Different or the same gases may be provided by different gases sources. For example, for

applications to respiratory therapy, ambient air may act as a first gases source with an

oxygen cylinder being used as a second source to provide oxygen enriched gases to a

[00297] Reference is now made to Figs. 20 to 31, which are examples of

humidification chambers, constructed and operative in accordance with other

embodiments. The humidification chambers depicted in Figs. 20 to 31 increase the

efficiency of a humidification chamber by increasing the surface area available for heat

transfer and/or mass transfer, and/or improving the heat transfer and/or mass transfer.

[00298] Figs. 20 and 21 illustrate different arrangements for a humidification chamber,

or a heat conductive medium is provided to more than just the base of the chamber 2016.

For example, as shown in Fig. 20A, the chamber heater plate may extend up at least a

chamber 2016. Alternatively, as shown in Fig. 20B, a heat conductive medium may be

provided to at least a portion of the chamber wall in additional to the part of the chamber

heated using the heater element 2025 enclosing the chamber 2016. These configurations
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element 2025 (in addition to the heater plate 122 on Fig. 1) and preventing any heat to

escape the humidification chamber 2016. Additionally or alternatively, part or all of the

of a heat conductive medium beyond the boundaries of the chamber in contact with the

around part of, or a portion of, the humidification chamber or PTC sheet or PTC material

creates an air gap about the second chamber 2116b, preventing heat loss in the second

transfer and/or mass transfer.

(e.g. fins) may extend upwards from the surface of the heater plate 2222 towards but

level thereby providing a further heat source to the gases present in the humidification

chamber 2216. In addition, the heating elements 2225 are provided in part in the water,

thereby providing an increased surface area of the heater available for heat transfer and/or
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substantially rectangular profile or shape to increase the surface area of the heater.

and/or positioned so as to promote a desired gases flow inside the chamber 2216 between

for the gases to as to increase residence time in the chamber 2216.

[00302] Fig. 22A illustrates an embodiment of a chamber similar to that depicted in

Fig. 22 but rather than having a plurality of heater plate fins 2225, a heated column 2225a

a substantially rigid heater element or a flexible element or conductive track provided to a

support member. The heater element or support member may be structurally connected

to the heater plate 2222a or pass through an opening therein. The heater element of the

column 2225a may be electrically connected to the heater plate 2222a such that a single

power source supplies power to both heaters or a separate connection may be provided

additional heating to the water and also directly to the gases inside the chamber 2216a.

Further, the column 2225a aids in controlling the swirling flow of gases about the

chamber 2216a between the inlet 2214a and the outlet 2218a by removing or reducing

turbulent flow at the center of the vortex, reducing contact between gases flows that are

opposing to one another.

[00303] Fig. 23 illustrates an embodiment similar to the one depicted in Fig. 22.

base heater plate 2322 may be provided with a layer 2326 having hydrophilic properties

such that a thin layer of water is encouraged to cover the portion of the heating elements

transfer to the water is further increased. The hydrophilic layer 2326 attracts water across

its surface, forming a thin layer of water which is more quickly and easily vaporized than

portion of the chamber 2316 and may extend across the chamber 2316, as shown in the
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element e.g. heater plate fin 2325 may include a coating of hydrophilic material disposed

thereon. The hydrophilic material can draw water towards and about the heater plate

water to improve heating/vaporization of the water, and improved humidification of gases

extends and covers the entire fin. The structures may be microstructures or capillary tubes

available for heat transfer and/or mass transfer to the water, and improved humidification

residence time. The fins 2525 may extend below the normal water level in use (similar to

having inlets 2614 and outlets 2618 and being of different sizes wherein the chamber

Fig. 26A, the chamber volume available for gases is reduced therefore increasing a ratio

of water surface available for gases heating compared to the chamber volume, or at least

the headspace above the water inside the chamber. This has a shorter residence time, but
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walls, thereby reducing chances of condensation. Thus, the efficiency of the

increases the amount of gas that contacts the water. This coupled with the vortex flow of

humidification. For example gases can be humidified faster or a lower power heater may

be used. As an alternative, the width/diameter of the chamber can be increased in order to

increase the surface area of water available for humidification.

outlet 2718 and a bottom wall having a bowl shape. In addition, a heater plate 2722

having a corresponding bowl shape is provided to heat the humidification chamber 2716.

This configuration provides an increased surface area for heat transfer and/or mass

transfer from the heater plate 2722 to the water 2720.

[00309] Fig. 28 illustrates another embodiment of a chamber 2816 having an inlet

2816 comprises a varying thickness. For example, the central portion of the bottom wall

or base may be configured to have an increased thickness compared to the portions

adjacent the side wall or wall 2813. The increased thickness section may comprise a

conductive material to improve heat transfer and/or mass transfer to the water. Fig. 28

shows this particular arrangement where the outer surface of the bottom wall or base is

flat and the inner surface 2823 is curved such that the base has a varying thickness. This

from the heater 2822 to the water 2820 and also a better heating of the central mass of the

water such that heat may be transferred faster to the entire volume of water 2820. In some

shape to the base of the chamber. The curved protrusion can contact the base of the

chamber to heat the contents of the chamber and may be made of a conductive material or

humidification chamber 2916 via the inlet 2914 of the first chamber 2916a and are guided
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the first chamber 2916a to form a controlled gases flow path. The plurality of heating

elements 2925 may be, for example, fins configured to heat the gases prior to

form a winding or serpentine path for the gases flow. The heating elements 2925 may

may be adapted to hold a volume of water 2920, which can be heated by a heater plate

2918. Pre-heating the gases can increase the "capacity" of the gases to collect an

gases flow may flow around the outer surface of the internal chamber 3016a before

3016a via an outlet (not shown) prior to exiting the chamber 3016 via the outlet 3018.

increased velocity and/or the vortex flow in the inner chamber increases the path length

of the gases in the chamber.

[00312] Fig. 31 illustrates another embodiment where the humidification chamber
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may be adapted to surround a second chamber (e.g. 3116b) adapted to receive and hold a

chamber.

[00313]

that heats the base of the chamber) may be provided to heat an internal wall 3131

separating the two chambers thereby further preventing heat loss in the humidification

chamber 3116. In use, gases entering the first chamber 3116a via the inlet 3114 will be

heated by the heating element 3125 before entering the second chamber 3116b. Heated

gases enter the second chamber 3116b via an outlet of the first chamber 3116a and are

humidified before exiting via the outlet 3118. In addition, the outlet of the first chamber

3116a may be configured to introduce the heated gases to the second chamber 3116b at a

direction substantially tangential to the internal wall 3131 such that gases swirl in a

vortex as they exit the second chamber 3116b via the outlet 3118.

[00314] Reference is now made to Figs. 32 to 35, which are examples of

humidification chambers, constructed and operative in accordance with other

embodiments. The humidification chambers depicted in Figs. 32 to 35 increase the

efficiency of a humidification chamber by increasing the velocity of the gases.

[00315] Fig. 32 illustrates a humidification chamber 3216 comprising at least one

suction outlet 3232. In use, the suction outlet 3232 may be configured to suck the gases

out of the humidification chamber 3216 such that the velocity of the gases is increased.

This arrangement increases the velocity of the gases present in and exiting the

humidification chamber 3216. The suction outlet 3232 may be coupled to a vacuum or

pump that creates a negative pressure to cause suction.

[00316] Fig. 33 depicts an inlet 3314 of a humidification chamber 3316 comprising a

heated nozzle 3333. The heated nozzle 3333 may be configured to cause the gases to

expand as they pass through into the humidification chamber 3316. This arrangement

alters and/or changes (e.g. increases or decreases) the velocity of the gases entering the

humidification chamber 3316.

[00317]

3414 and the interior of the humidification chamber 3416 may be configured to reduce

59

20
26

20
14

58
   

   
26

 F
eb

 2
02

6

W
O
 
2
0
2
0
/
1
9
7
4
1
4

P
C
T
/
N
Z
2
0
2
0
/
0
5
0
0
2
7

2
0
2
6
2
0
1
4
5
8
 
2
6
 
F
e
b
 
2
0
2
6

c
h
a
m
b
e
r
.

h
u
m
i
d
i
f
i
c
a
t
i
o
n
 
c
h
a
m
b
e
r
 
3
3
1
6
.

5
9



WO 2020/197414 PCT/NZ2020/050027

adjacent to the side wall or wall 3413 of the humidification chamber 3416 may be curved

so as to ensure a smooth transition for the gases entering the chamber 3416.

Fig. 35 shows another embodiment of a humidification chamber 3516 with an

inlet 3514 comprising a nozzle blower 3535. The blower 3535 may be dimensioned so as
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[00320] It will be apparent to those skilled in the art that the embodiments described in

correspondingly the outlets) may extend from a point outside of the chamber or the

chamber wall to a position inside the chamber. Further, in many embodiments, the inlets

and outlets may simply be formed by an aperture in a wall of the chamber.

[00321] Reference is now made to Fig. 36, which is a graph illustrating the efficiency

at different flow rates of humidification chambers, constructed and operative in

accordance with embodiments disclosed herein. The different humidification chambers

are illustrated in Figs. 37, 38, 39, and 40. For comparison, efficiency at different flow

rates of Fisher & Paykel SH870 surgical humidification system humidification chamber

(Fig. 41) is also presented.

[00322] Fig. 37 illustrates a humidification chamber 3716, constructed and operative

in accordance with an embodiment. The top of the humidification chamber 3716 has a

dome shape similar to the ones described in relation to Figs. 1 and 9 i.e. it is generally

convex when viewed from outside of the chamber. In addition, the chamber 3716 is

provided with an outer layer to provide insulation.

[00323] Fig. 38 illustrates a humidification chamber 3816, constructed and operative

in accordance with another embodiment. The top of the humidification chamber 3816 has

an inverted cone shape similar to the one shown in Fig. 6. In addition, the chamber 3816

is provided with an outer layer to provide insulation.

[00324] Fig. 39 illustrates a humidification chamber 3916, constructed and operative

in accordance with a further embodiment. The top of the humidification chamber 3916 is

flat (similar to the chamber shown in Fig. 7) and an outer layer is provided to provide

insulation.

[00325] Fig. 40 illustrates a humidification chamber 4016, constructed and operative

in accordance with another embodiment. The top of the humidification chamber 4016 has

a dome shape similar to those shown in, for example, Figs. 2 and 37. However, by

contrast to Fig. 37, no outer layer of insulation is provided.
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used as part of the SH870 surgical humidification system from Fisher & Paykel

HealthCare Limited.

[00327] Measurement of dew point was carried out for the different chambers at

different flow rates. Gases were supplied to the inlet of the different chambers at a

Water Temperature (°C)

The results are summarized below in Table 1.

Table 1 - Efficiency for the different humidification chambers at different flow rates

Flow Fig. 41 Fig. 37 Fig. 38 Fig. 39 Fig. 40

(L/min) Dew Water Dew Water Dew Water Dew Water Dew Water

temp.

33.4 41.8 34.2 41.8 34 42.3 32.7 42.4 33.5 41.3

33.4 41.2
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33.8 40.8 33.9 41.7 33.7 41.5 33.4 41.5 33 41.6

8

27.2 41.4 33.7 41.4 33 41.6 33.2 41.6 33.4 41.6

33.3 41.4

12

25.6 41 33.3 41.7 33.2 42 32.8 41.4 33.4 41.5

15

[00329] As seen in the table above and in Fig. 36, the efficiencies of the

humidification chambers 3716, 3816, 3916, and 4016 according to embodiments of the

disclosure are substantially similar while the efficiency of the humidification chamber

4116 decreases markedly in comparison as flow rate increases. Having a substantially flat

efficiency response is desirable and achieved in all the vortex humidification chambers of

Figs. 37-40. All the chambers 3716, 3816, 3916, and 4016 perform slightly differently

although some chambers (e.g. humidification chamber 3716) have a slightly more stable

efficiency response. A vortex humidification chamber as used herein is a chamber in

which spiral flow i.e. vortex flow is established. The gases within the chamber flow in a

vortex due to the orientation of the inlet relative to the side wall. The increased

efficiency is due to the vortex flow achieved in the chamber.

[00330] The embodiments of the humidification chamber are described with reference

to use in surgical humidification applications such as, for example, but not limited to,

improved humidification efficiency of the gases, for the chamber of Figure 38. In other

gases within the chamber. The movement of the gases may also cause the water in the
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L/min and 20 L/min. The improved humidification efficiency results in reduced power

nasal cannula typically involves flow rates of between about 20 L/min and about 120

inlet 4214 are in the form of a jet, that is, a jet of gases enters the humidity chamber

through the inlet. The inlet 4214 is shaped and configured to cause a rapid stream of fluid

inlet 4214. According to preferred embodiments, the outlet 4218 has a diameter in the

range of 15 mm to 30 mm, more preferably 20 mm to 25 mm and most preferably about

22 mm. The inlet 4214 preferably has a diameter in the range of 3 mm to 10 mm, more

preferably 3 mm to 6 mm and is most preferably about 4 mm. While the outlet of the inlet

4214 may be circular, it may be other shapes. For example, it may be elliptical as shown

inlet flow rate, as increases in diameter (or other increases in cross sectional area)
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increases flow rate into the chamber. The inlet diameter provided for Fig 44, is for a flow

rate of up to 70L/min. The higher velocity gases flow causes the gases to attach to the

side wall and follow the contour of the side wall. A bulk or average gases flow

component e.g. a rotational inertia that causes the gases to spiral within the chamber. The

rotation of the gases flow in the chamber increases the gas flow path length of the gas

flow i.e. the gas flow path length is increased for the bulk gases flow. This is because the

distance over the water i.e. the increased path length causes the gases to be exposed to a

greater length of the water by circling the water several times. This can provide improved

humidity. To improve ease of manufacture, the inlet 4214 may be formed separate from

the chamber 4216 and permanently or releasably joined thereto. Any standard means of

sealably joining the inlet 4214 to the chamber 4216 may be used, such as an interference

fit, threaded engagement, adhesives, vibration and other forms of welding etc.

[00332] The conduit forming the inlet 4214 may be mounted horizontally or parallel to

the base of the chamber 4216, but is preferably angled downwardly such that a portion of

the conduit adjacent the side wall of the chamber 4216 but spaced apart therefrom is

positioned above the end of the conduit joined to the side wall. Such an embodiment is

shown in Figure 45. This promotes flow of the gases down towards the water inside the

chamber 4216 in use, directing the gases into contact with the water. This may increase

the humidity of gases exiting the chamber 4216. Alternatively, the inlet 4214 may be

slope (upwards or downwards) is preferably between 5 degrees and 25 degrees, more

According to this embodiment, rather than being mounted in or provided to a side wall,
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configured for attachment to a gases source. For example, as is known in the art, the inlet

source or be provided at an end of an elongate flexible conduit or hose, the other end of

the chamber 4616.

jet-like flow, or a faster flow, of gases into the chamber 4616.

[00337] Further as shown in Figs. 46 to 48, the opening forming the outlet of the

part of the passageway closest to the chamber 4616 base. The extent of the opening may

be reduced such that the opening is provided along a smaller portion of the passageway.

Further, the passageway may extend about a smaller or greater extent of the top of the

chamber 4616. As shown, the chamber outlet 4618 is preferably positioned in the top

wall of the chamber 4616, generally centrally, but may be otherwise positioned, including

preferably an upper portion thereof.
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[00338] According to some further embodiments, the chamber and/or inlet may

comprise one or more flow modifying features. For example, as shown in Fig. 49, the

internal wall of the chamber 4916 may be provided with one or more dimples or

chamber 5016 may comprise one or more dimples or projections 5001 on an inner surface

thereof. While only parts of the chambers are shown in Figs. 49 and 50, such features

4901, 5001 may be applied to any of the embodiments described herein. The projections

and/or mixing of gases within the chamber and also boosts the volume of gases that

contact water inside the chamber. Thus heat transfer and/or mass transfer and moisture

path, thereby increasing gas residence time, further improving moisture uptake by the

gases.

[00339] Figures 51 to 54 show test results of tests carried our using a prior Fisher &

Paykel Healthcare Limited MR810 heater base with a prior MR225 humidification

chamber and a humidification chamber in accordance with this disclosure. The same

MR810 heater base was used in order to provide consistency for both tests. As the

graphs show, the humidification chamber in accordance with this disclosure provides

improved absolute and relative humidities, improved dew point and improved gas

temperature. In each case the improvement increases relatively for higher flow rates.

[00340] With reference to Figure 55, a further humidification chamber 5616 is shown,

may alternatively or additionally extend up the side wall of the chamber 5616). The

structure for the water to rotate around thereby moving the water and improving heat
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[00341] We provide below some further explanation of one or more of the possible

achieved by positioning the inlet and outlet on the chamber such that a vortex flow is

in contact with wetted surfaces over a greater distance, increasing the opportunity for

[00343] Increasing the velocity of the gas within the chamber can be achieved by

increases the Reynolds number and turbulence of the gases flow in the chamber.

Increasing the turbulence increases mixing and scrubs the boundary layer above the

gases velocity further causes the distance between adjacent winds of the spiral/vortex to

reduce, therefore increasing the gas flow path length.

[00344] The vortex or spiraling flow increases moisture pick-up via surface area by

increasing the efficient use of the surface area available for heat transfer and/or mass

transfer and/or increasing the actual surface available for heat transfer and/or mass

water surface, the rotating water being thrown up the chamber side walls and, at high

68

20
26

20
14

58
   

   
26

 F
eb

 2
02

6

W
O
 
2
0
2
0
/
1
9
7
4
1
4

P
C
T
/
N
Z
2
0
2
0
/
0
5
0
0
2
7

2
0
2
6
2
0
1
4
5
8
 
2
6
 
F
e
b
 
2
0
2
6

6
8



WO 2020/197414 PCT/NZ2020/050027

flow rates, disrupting the liquid surface tension to cause the water to splash and expose

the additional liquid water surface area of numerous droplets. The vortex causes the

entirety of, or at least more of, the gases within the chamber to circulate and there are no

area, or at least more of the surface area, of the liquid is being exposed to gases moving

over it and picking-up moisture.

[00345] Conservation of mass in the sealed chamber requires that what goes into the

therefore only dependent on the volume of the chamber and the input flowrate (and to a

lesser extent the volume expansion of the gas due to heating and the additional gas

and input flowrate should therefore be comparable. The residence time of individual

a chamber with regions of stagnant flow and fast moving flow could result in some gas

spending a relatively long time in the chamber and some gas a relatively short time. The

standard deviation in residence time is therefore relatively large. Neither the stagnant gas,

which is somewhat isolated from the flow stream, nor the gas that spends the shortest

time in the chamber, contribute much to the humidification of the main flow stream. The

vortex causes the entirety of, or at least an increased amount of, the gases within the

chamber to circulate such that there are no regions of stagnant gases flow and all the gas

is rotating at substantially the same speed. The vortex can therefore create more efficient

chamber before the non-humidified gases. Furthermore, warm gases are less dense (i.e.

[00347] Therefore, the dry and denser gases experience a greater force in relation to
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movement of water. The rotation of the gases induces a rotation of the water due to

heat input.

chambers typically suffer performance issues at higher flow rates as these tend to reduce

chamber provides a more reliable performance across a wide range of flow rates. This is

medical or respiratory therapy. We set out below three example humidification systems

in which a humidification chamber in accordance with any of the above disclosure, or

'chamber' are to be taken as references to any one of the humidification chambers

disclosed above.

Anesthesia Humidification System

[00352] A humidification chamber according to embodiments described herein is

particularly adapted for use in respiratory systems such as CPAP or high flow respiratory

system is shown schematically in Figure 56. Respiratory systems in which the chamber
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may be particularly useful are CPAP, BiPAP, high flow therapy, varying high flow

therapy, low flow air, low flow O2 delivery, bubble CPAP, apnoeic high flow (i.e. high

flow to anesthetized patients), invasive ventilation and non-invasive ventilation. Further,

[00353] Unless the context suggests otherwise, a flow source provides a flow of gases

at a set flow rate. A set flow rate may be a constant flow rate, variable flow rate or may

be an oscillating flow rate, for example a sinusoidal flow rate or a flow rate with a step or

flow of gases at a set pressure. The set pressure may be a constant pressure, variable

pressure or may be an oscillating pressure, for example a sinusoidal pressure or a

[00354] 'High flow therapy' as used in this disclosure may refer to delivery of gases to

LPM or L/min).

[00355] In some configurations, 'high flow therapy' may refer to the delivery of gases

to a patient at a flow rate of about 5 or 10 LPM to about 150 LPM, or about 15 LPM to

about 95 LPM, or about 20 LPM to about 90 LPM, or about 25 LPM to about 85 LPM, or

about 30 LPM to about 80 LPM, or about 35 LPM to about 75 LPM, or about 40 LPM to

about 70 LPM, or about 45 LPM to about 65 LPM, or about 50 LPM to about 60 LPM.

For example, according to those various embodiments and configurations described

herein, a flow rate of gases supplied or provided to an interface via a system or from a

selected to be any of these values (for example, about 20 LPM to about 90 LPM, about

the percentage of oxygen in the gases delivered may be about 15% to about 100%, 20%
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dioxide. In some configurations, the percentage of carbon dioxide in the gases delivered

100%.

reduce the work of breathing. Additionally, high flow therapy may generate a flushing

flushed by the high incoming gas flows. This creates a reservoir of fresh gas available of

the lungs is higher to provide an oxygen buffer while the patient is in an apnoeic phase

during the medical procedure.

function during medical procedures (such as during anaesthesia) where respiratory

function might be compromised (e.g. diminishes or stops). When this supply is

compromised, hypoxia and/or hypercapnia can occur. During medical procedures such as

anaesthesia and/or general anaesthesia where the patient is unconscious, the patient is

monitored to detect when this happens. If oxygen supply and/or CO2 removal is

and/or CO2 removal. This can be achieved for example by manually ventilating the
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patient through an anaesthetic bag and mask, or by providing a high flow of gases to the

patient's airway using a high flow therapy system.

[00362] Further advantages of high gas flow can include that the high gas flow

opens airways, the trachea, lungs/alveolar and bronchioles. The opening of these

structures enhances oxygenation, and to some extent assists in removal of CO2.

[00363] The increased pressure can also keep structures such as the larynx from

flow can also prevent airways from drying out, mitigating mucociliary damage, and

reducing risk of laryngospasms and risks associated with airway drying such as nose

bleeding. Another advantage of high gas flow is that the flow can clear smoke created

cauterizing devices.

[00364] A pressure relief or regulating device is particularly desirable for use in a

respiratory system such as a high flow system comprising an unsealed patient interface,

to provide an upper pressure limit for the system. Most importantly, the upper pressure

limit may be configured to provide a patient safety limit, or may be configured to prevent

damage to tubes, fluid connections, or other components. A pressure relief or regulating

device may be used in a CPAP (continuous positive airway pressure), BiPAP (bilevel

positive airway pressure) and/or Bubble CPAP systems to regulate the pressure provided

integrated or separate component based arrangement, generally shown in the dotted box

an additive gas source 12a, comprising one or more other gases that can be combined
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such as any one or more of pressure, composition, concentration, volume of the high flow

such as flow, oxygen, pressure, humidity, temperature or other sensors can be placed

[00366] The controller 19 may be coupled to the flow source 12, the additive gas

source to provide the delivered flow of gas. It can control the flow, pressure, composition

patient) that can be used for determining oxygenation requirements. In some

embodiments, the system may be without a controller and/or I/O interface. A medical

[00367] The pressure may also be controlled. As noted above, the high gas flow

(optionally humidified) can be delivered to the patient 16 via a delivery conduit 14 and

the patient interface 15 or 'interface', such as a cannula, mask, nasal interface, oral device

or combination thereof. In some embodiments, the high gas flow (optionally humidified)

can be delivered to the patient 16 for surgical uses, e.g. surgical insufflation. In these

interface. The patient interface can be substantially sealed, partially sealed or
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substantially unsealed. A nasal interface as used herein is a device such as a cannula, a

nasal mask, nasal pillows, or other type of nasal device or combinations thereof. A nasal

interface can also be used in combination with a mask or oral device (such as a tube

mouth) that can be detached and/or attached to the nasal interface. A nasal cannula is a

nasal interface that includes one or more prongs that are configured to be inserted into a

patient's nasal passages. A mask refers to an interface that covers a patient's nasal

cover the patient's mouth are removable, or other patient interfaces such as a laryngeal

mask airway, endotracheal tube or tracheostomy tube. A mask also refers to a nasal

nostrils. The controller controls the system to provide the required oxygenation.

[00368] With reference to Figure 57, a humidification chamber according to

embodiments described herein is particularly adapted for use in a breathing assistance or

respiratory therapy apparatus 10 for delivering a flow of gas (which may contain one or

more gases) to a patient. The apparatus 10 could, for example, be a CPAP apparatus or a

high flow apparatus. An exemplary CPAP apparatus is described in WO 2011/056080.

The contents of that specification are incorporated herein in their entirety by way of

reference.

[00369] In general terms, the apparatus 10 comprises a main housing 100 that contains

device(s) such as button(s), a touch screen, or the like). The humidifier 12 comprises a

and output information (for example on the display) to the user. The user could be a
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specification are incorporated herein in their entirety by way of reference.

prongs 18. Additionally, or alternatively, the patient breathing conduit 16 could be

interface, or any other suitable type of patient interface. The gas flow, which may be

patient via the patient breathing conduit 16 through the patient interface 17. The patient

General operation of an exemplary breathing assistance apparatus 10 will be

general terms, the controller 13 controls the flow generator 11 to generate a gas flow of

the desired flow rate, controls one or more valves to control the mix of air and oxygen or

the gas flow to an appropriate level. The gas flow is directed out through the patient

breathing conduit 16 and patient interface 17 to the patient. The controller 13 can also

control a heating element in the humidifier 12 and/or the heating element 16a in the

patient breathing conduit 16 to humidify and/or heat the gas to a desired temperature that

achieves a desired level of therapy and/or comfort for the patient. The controller 13 can
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[00373] Operation sensors 3a, 3b, 3c, 20, and 25, such as flow, temperature, humidity,

and/or pressure sensors, can be placed in various locations in the breathing assistance

apparatus 10 and/or the patient breathing conduit 16 and/or patient interface 17. Output

assistance apparatus 10 in a manner that provides optimal therapy. In some

configurations, providing optimal therapy includes meeting a patient's inspiratory

demand. The apparatus 10 may have a transmitter and/or receiver 15 to enable the

components of the breathing assistance apparatus 10, including but not limited to the flow

generator 11, humidifier 12, and heater wire 16a, or accessories or peripherals associated

and/or receiver 15 may deliver data to a remote server or enable remote control of the

[00374] The breathing assistance apparatus 10 may be any suitable type of apparatus,

but in some configurations may deliver a high gas flow or high flow therapy (of e.g. air,

oxygen, other gas mixture, or some combination thereof) to a patient to assist with

breathing and/or treat breathing disorders. In some configurations, the gas is or comprises

oxygen. In some configurations, the gas comprises a blend of oxygen and ambient air. As

used herein, 'high flow' therapy refers to administration of gas to the airways of a patient

patient. The flow rates used to achieve 'high flow' may be any of the flow rates listed

liters per minute (10 LPM), such as between about 10 LPM and about 100 LPM, or

therapy' may refer to the delivery of gases to a patient at a flow rate of greater than 1

LPM, such as between about 1 LPM and about 25 LPM, or between about 2 LPM and
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LPM and 15 LPM, or between about 20 LPM and 25 LPM. A high flow therapy

oxygen. In some configurations, the percentage of oxygen in the gases delivered may be

60% and about 100%, or between about 70% and about 100%, or between about 80% and

[00375] During high flow therapy the delivered gas flow will generally meet or exceed

(e.g. tissue damage to the lungs or other organs of the respiratory system due to

cannula with a manifold and nasal prongs, and/or a face mask, and/or a nasal pillows

mask, and/or a nasal mask, and/or a tracheostomy interface, or any other suitable type of

Respiratory Humidification System

[00377] With reference to Figure 58, a humidification chamber according to

embodiments described herein is particularly adapted for use in a respiratory assistance

system for delivery of heated and humidified gases to a patient and can include a patient

interface configured to deliver a flow of respiratory gases received from a gases source,
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chamber, in accordance with the above disclosure, having at least one wall that defines

the chamber such that the chamber can hold a liquid, a chamber inlet, a chamber outlet,

and a gases flow path between the chamber inlet and the chamber outlet. The chamber

chamber outlet can be configured to be in fluid communication with the inspiratory

conduit. The humidification chamber can hold a volume of liquid (such as water). The

humidifier can include a heater plate configured to heat the volume of liquid and the flow

heat and humidify the flow of respiratory gases. The humidifier can also include a

controller having one or more hardware processors configured to control the amount of

[00378] The humidifier examples disclosed herein can include a controller configured

chamber inlet temperature. For example, the controller can be configured to detect inlet

gas temperature. As chamber inlet temperature increases, the controller can decrease the

desired humidity level at the outlet to a lower level (such as a lower therapeutic level),

allowing and accounting for additional humidity that may be added in the case of a room

air entraining ventilator being the gas source that is connected to the humidifier. The

controller can decrease the desired humidity level by optionally changing a heater plate

used in addition or in alternative to a chamber outlet set point. The controller may be

account for the increased humidity in the ambient air. Additionally or alternatively, the

additional humidity in the incoming gas. Thus, the systems and methods described

herein can account for different incoming humidity levels in a respiratory assistance
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to control a humidifier to operate in two modes, a first mode being a dry inlet gases mode

mode. If the temperature of the inlet gases exceeds a threshold, (that is, the inlet

bounding the chamber outlet temperature set point in order to reduce the amount of

heater plate set point temperature or heater plate power in order to reduce or cap the

tube), tracheostomy tube, full face mask, nasal mask, nasal cannula, nasal pillows, sealed

types of therapy systems may be used. The chamber outlet temperature set point can be

adjusted according to the therapies provided and the desired humidity levels.

As illustrated, the respiratory assistance system 100 includes a humidifier 104, a gas

source 102, a patient interface 116, and an inspiratory conduit 106 configured to transport

respiratory gases from the humidifier 104 to the patient interface 116. The gas source

102 and the humidifier 104 may be in separate housings, or optionally may be co-located,

within the same housing, and/or included in a single apparatus. The humidifier 104

80

20
26

20
14

58
   

   
26

 F
eb

 2
02

6

W
O
 
2
0
2
0
/
1
9
7
4
1
4

P
C
T
/
N
Z
2
0
2
0
/
0
5
0
0
2
7

2
0
2
6
2
0
1
4
5
8
 
2
6
 
F
e
b
 
2
0
2
6

8
0



WO 2020/197414 PCT/NZ2020/050027

from the patient interface 116 to the gas source 102 and an optional wye-piece 114

configured to connect the inspiratory conduit 106 and the expiratory conduit 120 to the

patient interface 116. The respiratory assistance system 100 may not include the

the respiratory assistance system 100 may need to be adjusted depending on whether an

expiratory conduit or an exhalation port is included.

[00382] As illustrated, the gas source 102 includes a ventilator 124, which may include

mechanisms to deliver or push a flow of respiratory gases to the humidifier 104, such as a

valve arrangement or a pump. The gas source 102 is an example room or ambient air

ambient air is drawn into the gas source 102, for example, by the ventilator 124. The gas

the ventilator 124. The gas source 102 may optionally include a user interface 132 that

can provide information regarding user input to the controller 126. The controller 126

can control the operation of the ventilator 124 based on information provided by the user

interface 132 and/or based on other information, for example but not limited to, feedback

from the ventilator 124, such as from a sensor associated with the ventilator 124. Instead

of drawing ambient air, the inlet 122 can be connected to a supply of dry gas, for

entraining ventilators and may be controlled by one or more valves such as proportional

plate 136. The humidification chamber 134 may be configured to hold a volume of water

chamber 134 may include a chamber inlet 111 and a chamber outlet 112. The inspiratory

conduit 106 may be configured to be connected to the chamber outlet 112, such that
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optionally be returned by the expiratory conduit 120 to the gas source 102. The

[00384] The humidifier 104 may include a controller 130 that can control, for example

hardware processor or separate processors. The humidifier 104 may also include a user

controller 130. The humidifier 104 may further include an inlet temperature sensor 113.

coming in from the gas source 102. This measurement can provide an indication of

100 may include more than one sensor located at or near the chamber inlet 111. The inlet

sensors can include a temperature sensor and a separate flow sensor. The one or more

chamber 134. The one or more outlet sensors 110 and the one or more inlet sensors may

be integrated with the humidification chamber 134. The controller 130 may receive

information regarding a characteristic of the ambient air near the location of the inlet

temperature sensor 113 from the inlet temperature sensor 113. The controller 130 may be

configured to control the operation of the heater plate 136 based on information provided
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heater plate 136, such as from a temperature sensor 146 located at or near the heater plate

136. The controller 130 may be configured to determine an amount of power, or a power

duty cycle, to provide to the heater plate 136 such that the heater plate 136 delivers a

humidification chamber 134.

[00385] The respiratory assistance system 100 may include one or more outlet sensors

110 that are associated with the chamber outlet location 112. The one or more outlet

can include two sensors: a temperature sensor and a flow sensor. The temperature sensor

can be a thermistor (such as a heated thermistor). The thermistor can also be used as a

112. Other types of temperature sensors and flow sensors that can work in a respiratory

chamber outlet 112, at the inspiratory conduit 106 near the connection between the

chamber outlet 112 and the inspiratory conduit 106, or at another suitable location

downstream of the humidification chamber 134. The controller 130 may receive

information from the outlet sensor(s) 110 regarding a characteristic of respiratory gases

flowing past the location of the outlet sensor 110. The controller 130 may be configured

to control the operation of the heater plate 136 based on information provided by the

previously described. An outlet sensor 110 may be integrated into the heater base or may

is positioned in an operative position on the heater base. The chamber inlet and outlet

[00386] Respiratory gases flowing through the inspiratory conduit 106 may lose heat

through the walls of the inspiratory conduit 106, which may reduce the temperature of the
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configured to control the operation of the conduit heater 144 based on one or several

the inspiratory conduit 106. The conduit heater may be disposed into the wall of the

sensors 142 located within the inspiratory conduit 106. The conduit sensor(s) 142 may

conduit 106 and the wye-piece 114, at the connection between the inspiratory conduit 106

temperature sensor that is capable of measuring both the temperature and flow rate such

characteristic of respiratory gases flowing past the location of the conduit sensor 142

from the conduit sensor 142. The controller 130 may determine the flow rate of

configured to control the operation of the conduit heater 144, and/or the operation of the

heater plate 136, based on information received from the conduit sensor 142, instead of or

in addition to other sources of information as previously described. The conduit sensor

may be integrated into the conduit and extend into the gases pathway defined by the

conduit. Further, the conduit sensor's wires may be integrated into the wall of the
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[00388] Respiratory gases may also lose heat through the walls of the patient interface

116, the wye-piece 114, and/or any other respiratory system component that may connect

the patient interface 116 to the inspiratory conduit 106. One or more of the patient

connect the patient interface 116 to the inspiratory conduit 106 may include an associated

heater and/or an associated sensor. The controller 130 may receive information from

such an associated sensor regarding a characteristic of respiratory gases flowing past the

associated sensor to control the operation of the respective associated heater.

[00389] One or more of the patient interface 116, the wye-piece 114, and any other

inspiratory conduit 106 may not include an associated heater and/or an associated sensor.

through unheated respiratory system components to control other heaters associated with

the humidifier 104, such as the heater plate 136 and/or the conduit heater 144. The

controller 130 may calculate such a heat loss estimate for unheated respiratory system

components based on other received information, such as, but not limited to, information

received from the outlet sensor 110, the conduit sensor 142, the inlet temperature sensor

113, and/or the user interface 140, and/or based on information retrieved from a data

sensors described herein can also be stored in the data storage device.

respiratory therapies, including but not limited to invasive ventilation therapy, non-

configurations, location of use (such as home or hospital), or availability of different gas

supplies. Gases from different supplies may have different characteristics, including
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the respiratory assistance system 100 using a control system such that the patient receives

adjust operating parameters based on an inference of whether the supply gas is dry or

humidity output of the humidifier, or other suitable parameter.

embodiment of a humidification chamber 5916 for use in a medical humidification

[00392] The chamber 5916 comprises a gases inlet 5914 configured to receive a gases

to a source of gases using one or more conduits.

[00393] As shown in Figures 59 to 61, the chamber 5916 comprises a side wall having

portion 5952 is provided between the upper and lower side wall portions 5951, 5953.

[00394] Figure 62 shows another embodiment of a humidification chamber 6216 that

comprises four side wall portions 6250 and three transition wall portions 6252.

[00395] More generally, the sidewall may comprise n side wall portions and (n 1)

transition wall portions (wherein n is an integer value and is greater than or equal to 2),
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side wall portion corresponds to i = 1 and is positioned between the base of the chamber

and the first transition wall portion (i.e. closest to the base), and the ith transition wall

portion extends between the (i + 1)th and ith side wall portions.

where n = 2. The humidification chamber 6216 of Figure 62 shows a chamber where n =

4. The nth side wall portion 5951, 6250 corresponds to the uppermost (i.e. farthest from

the base) side wall portion.

may extend down (i.e. towards the base) from a first edge of the first or adjoining

transition wall portion 5952, 6252 to or proximate to the base of the chamber 5916, 6216.

define a constant or varying footprint along its length moving from the base to the top of

perpendicular to the base or may be offset from perpendicular or be curved or define

some other profile.

[00399] As shown in Figures 59 to 62, the footprints of respective side wall portions

may decrease moving from the base to the top of the chamber. For example, the upper

side wall portion 5951 of the chamber 5916 has a smaller footprint or cross-sectional area

than the lower side wall portion 5953. In Figure 62, the plural steps or tiers defined by the

[00400] However, other arrangements are possible and at least one side wall portion

[00401] The humidification chambers of Figures 59 to 62 are configured to cause a

inside of the side wall of the chamber.
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circular footprint when viewed from above, other configurations are possible. For

[00404] To promote the vortex or swirling flow, the inlet and/or an insert provided

[00405] At least one section through the side wall may have at least one axis of

through the side wall may have two axes of symmetry, the two axes being orthogonal and

considers the outlet 5918, 6218 but the inlet 5914, 6214 must be disregarded. More

and lying in a plane parallel to the base. The rotational axis may be perpendicular to the

base.

or on the top of the humidification chamber 5916, 6216. The outlet may simply be an

aperture in the top wall or side wall of the chamber but may comprise an elongate hollow

or tubular body that defines a gases passageway and facilitates connection to other parts

of the gases flow path to a patient (e.g. respiratory therapy system components or medical

humidification system components). For example, a chamber end connector of a patient

be formed integrally with the top wall or be coupled or couplable thereto.
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[00408] In the embodiments shown in Figures 59 to 62, the elongate hollow body

extends upwards linearly from the top of the chamber 5916, 6216. However, at least a

first portion of the hollow tubular body may be offset from perpendicular to the base.

first and second portions thereof are oriented at different angles relative to the base.

According to one example, a first portion extends from the top of the chamber at or closer

to perpendicular than a second portion that extends from the first portion i.e. the second

Varying the orientation for particular applications or system configurations may help to

reduce tube drag (i.e. pull experienced on the patient interface by forces exerted on one or

indirectly via a patient outlet of a humidification apparatus) and the patient interface.

According to such embodiments, the gases outlet 5918, 6218 may be positioned remote

from the base and/or proximate the top of the chamber 5916, 6216. According to some

embodiments, the gases outlet 5918, 6218 is provided at or in the uppermost or nth side

wall portion although other positions are possible. In some examples, the gases outlet

may be disposed in the base.

[00410] Again, the hollow tubular body may extend from and/or be coupled and/or be

linear or curved and/or include one or more bends.

humidification chamber.

thereto. Further, one or more of said side wall portions and/or transition wall portions
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formation for preventing water from splashing out of the chamber. For example, a baffle

similar projection may be provided to the inlet 8414.

chamber as a gases jet. Additionally or alternatively, the gases inlet 5914, 6214 may

[00415] The gases inlet 5914, 6214 or conduit at the inlet may have a constant cross-

section or include an increase or decrease in the cross-section of the inner surface thereof

portion of the passageway comprising the first end or at least being closer to the first end

define a restriction or a constriction in the path of the gases proximate to or immediately

prior to entering the chamber 5916, 6216. Such arrangements may encourage vortex or

to a portion of the chamber configured to generate swirl e.g. to the chamber side wall. In

some embodiments, the cross-sectional area of the first portion of the passageway defined

by the hollow body is smaller than the cross-sectional area of the second portion of the

passageway.

[00416] The passageway may taper along at least a portion of its length from for

sectional area at or nearer to the second end.
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[00417] The inlet 5914, 6214 and/or the outlet 5918, 6218 of the humidification

chamber may be circular or elliptical, although other shapes are possible. Further, the

inlet and outlet may define differently shaped passageways. Further still, an inlet end and

different shapes. For example, an inlet end of the inlet and/or an outlet end of the outlet

may be circular whereas an outlet end of the inlet and/or an inlet end of the outlet may be

circular or elongated.

the outlets 5918, 6218, they may be the same or substantially the same size or an aperture

forming the outlet may be larger or smaller than an aperture forming the inlet.

an inverted cone shape; and a cylindrical shape, or parts or combinations thereof. More

inverted dome shaped, be conical or inverted cone-shaped, or parts or combinations

thereof. Again, more particularly, this may be the case for at least an inner surface of the

top.

[00420] Referring to Figures 59 to 61, the chamber 5916 is shown as having a flat top

that is substantially parallel to the base, except for some rounding at or adjacent the join

[00421] Figure 63 shows another example humidification chamber 6316 that is

inlet 6314 having a narrower cross-section than the outlet 6318, and provided in the

volumes defined by the side wall portions have different aspect ratios, the aspect ratios

[00423] The or at least one transition wall portion may lie wholly in a plane parallel to
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comprise a recess or a projection in its cross-section and/or comprise an outwardly

or even each transition wall portion may lie wholly in a plane parallel to or substantially

[00425] Internal volumes defined by each side wall portion may vary. According to

farther from the base. For example, side wall portions closer to the base may have a

larger footprint when viewed from above and/or have a greater height (i.e. extend a

chamber:

the inlet and/or an inner surface of the inlet,

an insert provided to the inlet,

an inner surface of a said side wall or a portion thereof and/or a said transition

wall or a portion thereof.

[00427] To this end, any one or more of said surfaces or features in the preceding

to produce said turbulent gases flow in the humidification chamber. The projections
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frustoconical, cylindrical or rectangular prisms, and trapezoidal. Mixtures or

combinations of these are also possible.

[00428] Figures 64 and 65 provide underside and side views of an example chamber

facing side) of a transition wall portion of the chamber 6416. In the example, the

projections each have a circular footprint and are generally hemispherical.

[00429] The outlet 6418 is shown as being positioned centrally in the top wall of the

shown in Figures 64 and 65, the inlet 6414 may extend through and/or from one or more

of the side wall portions and/or one or more of the transition wall portions of the

Figures 59 to 63. Further, the inlet may be again configured to generate a gases flow in

in the top of the chamber, as will be demonstrated in later examples.

[00430] The inlet 6414 may comprise and/or be configured to receive a tubular wall

portion (e.g. a connector) that defines an elongate passageway, wherein at least a section

of the elongate passageway is parallel to or substantially parallel to the base.

Alternatively the elongate passageway may be inclined along at least a portion of the

passageway that includes a component in the direction of or away from the base. The

[00431]

earlier herein. The inlet of this example may be provided to the top of any chamber

[00432] The inlet of Figures 46 to 48 may comprise or be configured to receive an

views similar to those of Figures 46 and 47, respectively, but showing some internal

detail. The outlet end of the inlet is shown in Figures 68 and 69 and is also visible in
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[00433] As best shown in Figures 67 and 69, the insert 6681 comprises an inlet end

curved transitions and/or more or less gradual reductions in the cross-sectional area of the

alternatively be offset from being axially aligned. In such examples including an offset,

to the inlet 6614 in a predetermined orientation. For example, the insert may include a

groove and the inner wall of the inlet 6614 may include a projection or rib such that the

differences will be described.

have a relatively large cross-sectional area compared to the inlet of earlier embodiments

restriction along the flow path into the chamber 7016. Further, as shown in Figure 71,

the aperture 7063 may be offset from the center of the passageway. For example, as

shown, the aperture 7063 may be offset towards a portion of the side wall closest thereto.

7016. Figure 72 shows the chamber facing side of the inlet 7014, Figure 73 is a top or
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of the elongate passageway is perpendicular to or substantially perpendicular to the base.

As shown in Figure 72, the chamber side of the aperture 7063 may be contoured. Figure

74 shows the aperture 7063 more clearly. In some embodiments, the inlet end of the inlet

[00438] The inlet 7014 may be formed integrally with the chamber 7016 or releasably

or permanently assemblable thereto. For example, the chamber 7016 may include a collar

projecting external and/or internal to the chamber 7016 (e.g. similar to the protruding

shown) that sealably engages with the inlet 7014 shown in Figures 72 to 74.

[00439] Figures 75 to 78 show an alternative example chamber 7516 with the inlet

outlet may be provided to any one of the tiered or stepped embodiments described

[00440] According to the example shown in Figures 75 to 78, the inlet 7514 and outlet

7518 may extend perpendicular or substantially perpendicular to the base. The inlet may

taper to a small aperture at the outlet end and/or define an arcuate or curved or angled

passageway. The inlet 7514 and outlet 7518 may be substantially parallel. However, the

chamber end of the inlet 7514 may be closed (or comprise a blind-end) and instead an

7516. Thus gases received at the inlet 7514 from a gases source generally flow first

the base and/or horizontal. The closed, end wall of the inlet may be configured to be

parallel or substantially parallel to the base (e.g. horizontal) or may be angled down

7563 again defines a flow restriction or constriction. The aperture 7563 may be circular

square or rectangular. This applies to other examples also.
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shown in Figures 79 and 80 operate in a largely identical way to the embodiment

may include the advantages described in relation to Figures 75 to 78.

perpendicular to or substantially perpendicular to the base of the chamber 7916 although

or offset from vertical. The insert 7971 has a closed (or blind) end wall positionable

inside the chamber 7916 with an aperture 7963 defined in a side wall of the insert 7971

chamber 7916 is tangential to or substantially tangential to at least a portion of the

may include a projection or rib (not shown) configured to be received in the groove 7972

may be angled down towards the base of the chamber or may be parallel and/or

horizontal to the base when the insert 7971 is provided to the chamber 7916. Note that

such alignment features may be provided to other inserts or assemblable components

appreciated that the inserts disclosed herein may be provided to (possibly with
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[00444] Figures 81 to 83 show another example chamber 8116 comprising an inlet

8114 and outlet 8118. The previous disclosure applies to this embodiment also.

[00445] At least one insulating layer preventing or at least reducing heat loss may be

humidification may be conveniently provided to an outer surface of the chamber such as

the base and/or top and/or side wall of the humidification chamber.

[00446] While the bases of the chambers shown in the drawings are generally omitted

from a heat conducting material and close off the bottom of the chamber.

[00447] The side wall and/or top of any of the chambers depicted herein may be

[00448] Any one of the chambers depicted or described herein may include at least

of the chamber. The at least one heater may comprise a heater plate in at least a part of

the base.

[00449] Humidification apparatus comprising the chambers described herein may

comprise a heater to heat the contents of the humidification chamber. The heater may

comprise a heater plate configured to heat at least a portion of the base of the chamber.

or more of the chamber inlet, outlet, side wall and top of the chamber.

comprising a humidification apparatus configured to receive the chambers.

[00451] The respiratory therapy system may comprise a gases source. The gases

about 120 L/min, preferably between about 20 L/min and about 90 L/min, preferably

vary the flow rate of gases delivered thereby. The gases source may comprise air and/or

an oxygen source.
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[00453] The respiratory therapy system may comprise one or more conduits each

[00454] The respiratory therapy system may include the assemblable inlet or insert

flow path from a gases source to the humidification chamber.

between a gases source and a patient interface.

[00456] The respiratory therapy system may comprise a pressure relief valve at a point

[00458] The medical insufflation system may comprise a gases source. The gases

about 8 L/min and 14 L/min. The gases source may comprise a source of carbon dioxide.

in open surgery.

[00460] The medical insufflation system may comprise one or more conduits each

configured to define at least part of a gases flow path between a gases source and a

flowing in the conduit in use.

previously described herein. The insert may be provided to an inlet of the humidification

98

20
26

20
14

58
   

   
26

 F
eb

 2
02

6

W
O
 
2
0
2
0
/
1
9
7
4
1
4

P
C
T
/
N
Z
2
0
2
0
/
0
5
0
0
2
7

2
6
 
F
e
b
 
2
0
2
6

2
0
2
6
2
0
1
4
5
8

9
8



WO 2020/197414 PCT/NZ2020/050027

chamber and/or to an outlet end of a conduit configured to provide at least part of a gases

flow path from a gases source to the humidification chamber.

[00462] The medical insufflation system may comprise a filter in the gases flow path

[00463] Figures 87 and 88 are alternative perspective views of a humidification

chamber 8716 according to another embodiment. The chamber 8716 includes an inlet

8714 and an outlet 8718.

proximate to the top wall thereof. As with other embodiments, the inlet 8714 may be

positioned lower on the chamber 8716 side wall and the chamber 8716 may be differently

curved) and the side wall may not be perpendicular to the base. Further, while the outlet

Figures 87 and 88 may be provided to the other chambers disclosed and illustrated herein.

[00465] Top and underneath perspective views of the humidification chamber 8716 of

Figures 87 and 88 are provided in Figures 89 and 90. Figure 91 shows an enlarged

portion of the humidification chamber 8716 of Figures 87 to 90, in particular to show

detail of the inlet 8714.

of the inlet 8714 of the humidification chamber 8716 of Figures 87 to 91.

chamber to a steady state and/or improve the humidity of a gases flow at a given

temperature of a heating element used to heat the humidification liquid. The inlet 8714 is

shapes). This enhances the vorticity of gases flow within the chamber. This is due to the

flow is aligned tangentially with the side wall of the chamber body and/or the
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[00468] As shown (see, in particular, Figures 89 and 92), the chamber 8716 has a

tangential to the internal wall of the chamber where gases exit the inlet 8714. According

to the top of the chamber but the interior surface of the side wall of the chamber may

the chamber. This applies to all embodiments disclosed herein.

[00469] With reference to Figures 89 and 92, the center of the gases flow through the

in Figure 89.

internal walls of the inlet 8714 may be tapered and/or curved. As shown, part of the inlet

[00471] The tapering and/or curvature of the flow path created by the configuration of

the internal surface of the inlet 8714 also helps in introducing the gases flow as a jet into

the chamber which enhances vortex mechanics in the chamber. A smooth and/or

helps to reduce the resistance to flow in the inlet. A smooth and/or continuous profile
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[00472] Gases flow enters the inlet 8714 at an inlet end 8714a and exits at an outlet

end 8714b. The inlet end 8714a may be generally circular so as to provide attachment to

conventional gases source outlets (including via flexible tubing) although the disclosure

scope of the invention as are non-rounded shapes or shapes only having rounded corners

or vertices.

[00473] The shape of the inlet end could influence the pressure drop through the inlet

provide a desired pressure drop and/or flow distribution profile.

[00474] The outlet end 8714b is preferably configured as a slot having a height and

preferably has a height to width ratio of between about 5:1 and 20:1. Further, the outlet

promote a jet like or blade like flow. The edge may be formed at a portion of the aperture

defined by the outlet end that is furthest downstream of the gases flow through the inlet

8714.

[00475] While the aperture defined at the outlet end 8714b of the inlet 8714 may be

rectangular as shown (e.g. see Figures 90 and 95a to 95f), the disclosure is not limited

curved or rounded. Further, other profiles are possible, such as elliptical, or a

linear or substantially linear on one side and part elliptical on the other.

[00476] The curvature of the passageway inside the inlet 8714 and/or the configuration

outlet ends 8714a, 8714b of the inlet 8714 are preferably configured so as to align or

tangent at or proximate the join of the inlet to the chamber side wall.
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end 8714a is larger than a cross sectional area at the outlet end 8714b. The larger cross

There is then sharper tapering (or more rapid reduction in cross sectional area) of the

resistance to flow through the inlet 8714 and maintain a generally laminar flow.

example, the inlet may have a first interior cross sectional area at and/or near the inlet end

that is larger than a second cross sectional area of the interior of the inlet at or near the

intermediate point may improve the resistance to flow of the inlet i.e. the control of the

creating the desired flow out of the inlet. The rate of reduction of cross sectional area

The position of the intermediate point may be a function of the length of the inlet and/or

the size (e.g. the width) of the outlet end of the inlet. The position of the intermediate

point may be at a point between 20% and 40% of length of the inlet, measured from the

end of the inlet and/or three to four times the length of the outlet end of the inlet, with
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[00479] Preferably, the inlet 8714 is configured such that the passageway has its

smallest cross section at or near the outlet end 8714b. This can be beneficial as it means

that the exit controls the resistance to flow (RTF) of the inlet 8714. Having the smallest

8716. If the inlet 8714 was formed with, say the smallest cross section before the outlet

end 8714b, e.g. at (b) in Figure 94, then the RTF would be highest at a point along the

inlet 8714 (rather than at the exit) which would reduce the efficiency of a jet-like gases

inlet 9414 in a view similar to that in Figure 94. In this embodiment, the smallest cross

section is spaced from but proximate the outlet end 9414b. The inlet end 9414a may be

[00480] Figure 95a is a front view of a portion, including the inlet 8714, of the

[00481] As can be seen in Figures 95a and 95b, the passageway defined by the inlet

8714 is preferably circular at and proximate to the inlet end 8714a. Moving further

towards the outlet end 8714b, the width and height of the passageway reduces but, as

shown in Figures 95c and 95d, preferably the width reduces to a greater extent. This

continues in the section shown in Figure 95e where the passageway has a substantially

side wall 9513 is more curved than the interior of the side wall 9514 closest the chamber

9512 of the passageway are also shown being considerably straighter than in earlier

Figures with rounded portions joining the sides to the top and bottom. As shown in

the outlet end may define an aperture and/or a portion of the passageway defined by the

walls.
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desired pressure drop and/or flow distributed as disclosed previously. For example, a

[00483] The structure and geometry of the aperture at the outlet end 8714b of the inlet

wall. This improves the jetting effect and causes flow to stick to the wall and move

8716 may be improved. The shape of the aperture at the outlet end 8714b may be

rectangular or substantially rectangular with the aperture arranged in an elongate manner

viewed from the inlet end 8714b. More particularly, the width may be a distance between

upstream) edge of the aperture and the radially innermost edge of the trailing (or

the aperture may be tangential or substantially tangential to the inner surface of the

chamber immediately adjacent the trailing (or downstream) edge of the aperture. The

height of the aperture at the outlet end 8714b can be determined by measuring the

end 8714b.

Figures 96 and 97 show top and perspective views of a humidification

chamber 9616 according to another embodiment. Alternative views are provided in
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Figures 98 to 101 with Figure 98 being a front view, Figure 99 an underneath perspective

view with the base plate removed to show internal detail, Figure 100 showing an enlarged

front view of the inlet 9614 of the chamber 9616 and Figure 101 being a sectional wall to

[00485] The chamber 9616 is substantially similar to that shown in Figures 87 to 95

and only differences will be described.

[00486] In an alternative embodiment as shown in Figure 96 (when compared with

aligned with a tangent to the side wall of the chamber 9616 (rather than a midpoint of the

outlet end of the inlet being aligned with the tangent per Figure 89). Thus, widthwise (or

9616.

out of the chamber further than inlet 8714.

[00488] Figures 102 and 103 are perspective and sectional views of an inlet 10214 for

a humidification chamber. The inlet 10214, as with the other inlets disclosed herein, may

be permanently or removably attachable to a chamber or may be formed integrally

therewith.

Figures 87 to 95f. Coupling of the inlet 10214 to a chamber may be effected using any

effected using bonding or adhesives, for example. More easily removable couplings may

comprise a female connector portion that is integrally formed with the chamber and into

be permanently attached or attachable to a humidification chamber, removably attachable

[00491]
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preferably such that there is a wider diameter along most of the inlet 10414 until it

outlet end. The sharp taper allows a larger diameter to be maintained along most of the

slower through the large diameter portion of the inlet 10414 as friction in this portion is

[00493] Figures 106 and 107 are perspective and sectional views of an alternative

embodiment of an inlet 10614 for a humidification chamber. Again, the inlet 10414 may

connected to the chamber. "Downwards" refers to a direction that is at least in part

top of the humidification chamber, in use. At least the outlet end of the inlet 10614 is

water in the chamber, but tangential to an internal side wall thereof, can improve

humidification. More particularly, this downwards directing may cause the water to spin

or spin more efficiently, the gases flow causing a stir of the water. Thus there is

[00495] Figures 108 and 109 are underneath and sectional views of a humidification

internal detail. The chamber 10816 is configured similar to other chambers disclosed
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herein with a tangential inlet 10814 provided to a side wall and the outlet 10818 provided

to the top of the chamber 10816, shown centrally positioned. However, the inlet and/or

outlet may be positioned or configured in accordance with other embodiments disclosed

[00496] As shown in Figures 108 and 109, the chamber 10816 includes a formation or

baffle 10800 provided proximate the outlet end of the inlet 10814. The baffle 10800 may

help prevent water in the chamber splashing onto or over the inlet which may affect the

one of the embodiments described herein and may instead form part of or be coupled or

couplable to the inlet.

[00497] There have been described and illustrated herein several embodiments of a

humidification chamber. While particular embodiments have been described, it is not

intended that the disclosure be limited thereto, as it is intended that the disclosure be as

while particular types of inlet configurations/arrangements, outlet

configurations/arrangements, heater plate, heating elements, protrusions, number, size,

shape, for the humidification chambers have been disclosed, it will be appreciated that

any suitable combination of these features may be used to provide a vortex

humidification chamber. In addition, while particular types of inlet

configurations/arrangements, outlet configurations/arrangements, heater plate, heating

elements, protrusions, number, size, shape, for the humidification chambers etc. have

been disclosed, it will be understood that other types can be used. It will therefore be

appreciated by those skilled in the art that yet other modifications could be made to the

disclosed embodiments without deviating from their spirit and scope as disclosed or

claimed.
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1.

humidification chamber comprising:

wherein the gases inlet is configured to introduce the gases flow to the

2. The humidification chamber of example 1, wherein the gases inlet is configured

4. The humidification chamber of any one of the preceding examples, wherein the

9. The humidification chamber of any one of the preceding examples, wherein an

inner diameter of the gases outlet is greater than an inner diameter of the gases inlet.

10. The humidification chamber of example 9, wherein the ratio of the inner

diameters of the gases outlet to the inner diameter of the gases inlet is between 3:1 and

7:1, and is preferably approximately 5:1.
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11. The humidification chamber of any one of the preceding examples, wherein the

ratio of an inner diameter of the gases inlet to a diameter of a bottom wall of the

1:15.

13. The humidification chamber of any one of the preceding examples, wherein the

top of the humidification chamber comprises any one of: a dome shape; a cone shape; an

14. The humidification chamber of any one of the preceding examples, wherein an

inner surface of the top and/or sidewall of the humidification chamber, and/or the inlet, is

15. The humidification chamber of any one of the preceding examples, wherein the

inner surface of the top and/or sidewall of the humidification chamber, and/or the inlet,

comprises at least one protrusion projecting into the chamber and/or at least one recess

chamber.

16. The humidification chamber of any one of the preceding examples, wherein the

inlet extends through a side wall of the humidification chamber.

17. The humidification chamber of any one of the preceding examples, wherein the

inlet and/or the side wall is configured such that gases entering the humidification

chamber via the gases inlet swirl into a spiral within the humidification chamber before

exiting the humidification chamber through the gases outlet.

18. The humidification chamber of example 17, wherein the inlet is disposed on

and/or orientated relative to the side wall such that:

a distance between adjacent winds and/or turns of the spiral is reduced when a

flow rate of the gases entering the humidification chamber is increased;
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and/or top and/or side wall of the humidification chamber, optionally the first insulating

layer being provided on an external surface of the side wall.

The humidification chamber of any one of the preceding examples, comprising

22. The humidification chamber of example 21, wherein the first sub-chamber is

provided as an air gap between the first and second sub-chambers.

base or offset from perpendicular or oblique to said base.

29. The humidification chamber of any one of the preceding examples, wherein the

base of the humidification chamber is at least partially formed from or comprises a heat

conductive material.

30. The humidification chamber of any one of the preceding examples, further

comprising a heater plate and/or a heat conductive plastic casing arranged to at least
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partially enclose the humidification chamber so as to provide additional heating and/or

reduce or prevent heat loss.

a gases inlet configured to receive a gases flow from a gases source;

a gases outlet; and

gases flow along at least a portion of the gases flow path between the gases inlet and the

gases outlet of the chamber.

outlet, and the or at least one of the one or more elements is arranged such that a length of

the gases flow path and/or residence time within the chamber is increased.

33. The humidification chamber of example 31 or 32, wherein at least one end of the

more of: the base; the top; and the side wall of the chamber.

34. The humidification chamber of any one of examples 31-33, wherein at least one

end of the or at least one of the one or more elements is attached to an inner surface of the

side wall and the or at least one of the one or more elements extends radially from the

inner surface of the side wall towards a center of the chamber and/or an opposing inner

surface of the side wall.

35. The humidification chamber of any one of examples 31-34 wherein the or at least

one of the one or more elements extends in a direction substantially parallel to the base of

the chamber and/or extends substantially horizontally.

36. The humidification chamber of any one of examples 31-35, wherein the or at least

one of the one or more elements is disposed above or proximate to a predetermined water
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chamber and/or the other of the top or base.

39. The humidification chamber of any one of examples 31-38, wherein the or at least

one of the one or more elements extends in a direction substantially perpendicular to the

base.

40.

inlet is orientated relative to the side wall to introduce the gases flow to the chamber at a

41. The humidification chamber of any one of examples 31-40, wherein the or at least

least one of the one or more elements comprises one or more openings allowing at least a

a gases outlet; and

one or more heating elements disposed within the chamber and/or coupled to the

chamber, wherein the one or more heating elements are configured to increase an overall

surface area for heat transfer and/or mass transfer to the gases flow.
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45. The humidification chamber of example 44, wherein the or at least one of the one

or more heating elements is disposed around or below at least a portion of the chamber.

The humidification chamber of any one of examples 44-46, wherein the base of

of a central portion of the base is greater than a thickness of at least a portion of the base

adjacent or proximate the side wall.

one of the one or more heating elements encloses the chamber.

50. The humidification chamber of any one of examples 44-49, wherein the or at least

one of the one or more heating elements comprises a conductive casing configured to be

51. The humidification chamber of any one of examples 44-50, wherein the or at least

one of the one or more heating elements is disposed within the chamber and at least one

end thereof is coupled to a heater plate.

52. The humidification chamber of example 51, wherein the heater plate is provided

and/or coupled to the chamber such that the or at least one of the one or more heating

elements extends from the base towards a center of the chamber and/or the top of the

chamber.

53. The humidification chamber of any one of examples 44-52, wherein the or at least

one of the one or more heating elements extends in a direction substantially perpendicular

to the base.

54. The humidification chamber of any one of examples 44-53, wherein the or at least
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hydrophilic material.

56. The humidification chamber of example 54, wherein said layer having

hydrophilic properties is provided to at least said one portion disposed above a water

level.

57. The humidification chamber of any one of examples 44-56, wherein the or at least

one of the one or more heating elements is dimensioned so as to be disposed below a

one of the one or more heating elements comprises one or more linear heater fins and/or

direction substantially tangential to the side wall of the chamber, such that the gases flow

an outlet positioned in a central region of either the base or the top wall, wherein

the outlet is concentric with the chamber;

an inlet;

wherein the outlet is normal to the inlet.
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62. The humidification chamber of example 61 wherein the outlet is provided in the

base of the chamber.

a base and a top linked by a side wall to define the chamber;

a gases inlet configured to receive a gases flow from a gases source; and

wherein the gases inlet has a longitudinal axis which is substantially

parallel to the tangent to the side wall and is located adjacent the side wall;

wherein the gases inlet is configured to introduce the gases flow to the

to attach to the side wall.

66. A humidification chamber for use in a medical humidification system, the

humidification chamber comprising:

a base and a top linked by a side wall to define the chamber;

a gases inlet configured to receive a gases flow from a gases source; and

a gases outlet,

wherein the gases inlet is configured to introduce the gases flow to the

humidification chamber at a direction non-orthogonal to the side wall of the

humidification chamber, such that a flow path length of the gases flow through the

chamber between the gases inlet and gases outlet, is increased.

67. A humidification apparatus for use in a medical humidification system, the

a gases inlet and configured to receive a gases flow from a gases source; and
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orientated relative to the side wall to introduce the gases flow at a direction substantially

tangential to the side wall of the associated humidification chamber, such that the gases

flow entering the chamber spins around the chamber over the volume of water.

68. The humidification apparatus of example 67 wherein the gases outlet of a first

humidification chamber is coupled to the gases inlet of a second humidification chamber.

69. The humidification apparatus of example 67 or 68, wherein the gases inlet of the

chamber.

70. The humidification apparatus of any one of examples 67 to 69, further comprising

71.

humidification chamber comprising:

of the humidification chamber, such that the gases flow entering the humidification

chamber spins around the humidification chamber over the volume of water.

72. The humidification chamber of example 71, wherein one or more internal

elements are disposed within the first internal or sub-chamber and configured to guide the
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gases flow along at least a portion of the gas flow path between the inlet and the outlet of

the humidification chamber.

75. The humidification chamber of any one of examples 72 -74, wherein at least one

76. The humidification chamber of any one of examples 72 - 75, wherein at least one

end of the or at least one of the one or more internal elements is attached to an inner

and/or the opposing wall thereof.

77. The humidification chamber of any one of examples 72 -76, wherein the or at

least one of the one or more internal elements is disposed within the humidification

chamber so as to form a winding or serpentine gases flow path.

78. The humidification chamber of any one of examples 72-77, wherein the or at least

one of the one or more internal elements comprises one or more openings allowing the

gases flow to flow through the one or more elements between the gases inlet and the

gases outlet.

79. The humidification chamber of example 78, wherein the one or more openings are

shaped and/or dimensioned and/or disposed on the one or more internal elements such

that a length of the gases flow path within the humidification chamber is increased.
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the second internal or sub-chamber comprises:

a second gases inlet configured to receive the gases flow from the

first internal or sub-chamber; and

a second gases outlet configured to allow the gases flow to exit the

second internal or sub-chamber.

81. The humidification chamber of example 80, wherein the first internal or sub-

sub-chamber.

82. The humidification chamber of example 80 or 81, configured such that at least a

83. The humidification chamber of any one of examples 80-82, configured such that

at least a portion of the gases flow enters the second internal or sub-chamber at the

or more heater elements is disposed on a wall separating the first and second internal or

sub-chambers.

87. The humidification chamber of any one of examples 1-66 or 71-86 or the

humidification apparatus of any one of examples 67-70, wherein the gases inlet

comprises one or more walls that define an elongate passageway, wherein the elongate
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passageway has an inlet end and an outlet end, the inlet end being fluidly couplable

(directly or indirectly) to the gases source to receive gases therefrom and the outlet end

88.

89.

90. The humidification chamber or apparatus of any one of examples 87-89, wherein

elongate passageway than the second part.

91. The humidification chamber or apparatus of example 90, wherein the elongate

92. The humidification chamber or apparatus of any one of examples 87-91, wherein

at least a part of the elongate passageway is defined by or coupled to the side wall and/or

top of the humidification chamber.

93. The humidification chamber or apparatus of any one of examples 87-92, wherein

the elongate passageway is provided to and/or formed integrally with and/or couplable to

an opening in the side wall and/or top of the chamber.

94. The humidification chamber or apparatus of any one of examples 87-93, wherein

the outlet end defines an elongated opening that faces the base of the humidification

chamber.

95. The humidification chamber or apparatus of any one of examples 87-94, wherein

the elongate passageway is at least in part formed by a cavity that is formed by a wall

96.

chamber base.
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such that the passageway has a generally concave wall furthest from the chamber base

when viewed from inside the chamber.

98. The humidification chamber or apparatus of any one of examples 1-66 or 71-86 or

provided in and/or extends through the side wall of the humidification chamber.

99. A medical gases delivery system comprising a humidification apparatus, the

examples 1-66 or 71-86 or a humidification apparatus as defined in any one of examples

67-70 or 87-98.

101. The medical gases delivery system of example 99 or 100, further comprising any

one or more of:

104. The medical gases delivery system of any one of examples 101-103, further

105. The medical gases delivery system of any one of examples 99-104 adapted to

deliver insufflation gases.
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106. The medical gases delivery system of example 105 when dependent on example

104, wherein the connector is a Luer lock connector comprising at least one end

when the Luer lock connector is coupled to the patient interface.

the at least one end and the patient interface fitting are coupled.

comprising: a filter medium operative to filter medical gases; a housing comprising an

inlet, an outlet and the filter medium, the housing defining a gases flow path through the

one heating element positioned in the filter assembly housing that is configured to heat

the filter medium; wherein, the at least one heating element is spaced apart from the filter

medium and from an inner surface of the housing.

111. The medical gases delivery system of any one of examples 105-110, wherein the

patient interface comprises a trocar or a cannula for laparoscopic surgery.

112. The medical gases delivery system of any one of examples 105-111, wherein the

patient interface comprises a diffuser for use in open surgery.

113. The medical gases delivery system of any one of examples 105-112, wherein the

gases source comprises a carbon dioxide supply.

114. A kit of parts for an unassembled medical insufflation system, the kit comprising:

a humidification chamber as defined in any one of examples 1-66 or 71-86 or a

or more of:
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a filter assembly;

a tube connector at a gases source end of the supply conduit and/or at a patient

interface end of the patient conduit;

a humidifier comprising a heater plate for heating the contents of the

humidification chamber; and

115. The medical gases delivery system of any one of examples 99-113 adapted to

deliver respiratory gases.

generator being configured to generate the gases flow.

117. The medical gases delivery system of example 115 or 116, wherein the

118.

120.

comprises a supply tube defining at least part of a gases flow path between the gases

gases flow path between the humidification chamber and the patient interface.
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121. The medical gases delivery system of any one of examples 115-120, comprising a

patient interface in the form of any one of: a nasal mask; an oro-nasal mask; an oral

122.

a humidification chamber as defined in any one of examples 1-66 or 71-86 or a

or more of:

a supply conduit defining at least part of a gases flow path between a gases source

humidification chamber and a patient interface;

a filter assembly;

a patient interface;

a humidifier comprising a heater plate for heating the contents of the

a gases source.

123. A humidification system comprising:

a humidifier or base unit comprising a heater plate; and

a humidification chamber as defined in any one of examples 1-66 or 71-86 or a

humidification apparatus as defined in any one of examples 67-70 or 87-98.

124. The humidification system of example 123, wherein the humidification chamber

can be removably positioned in contact with the heater plate.

A humidification chamber for use in a medical humidification system, the

a base and a top linked by a side wall to define the chamber;

a gases outlet,
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the ith side wall portion, where i is an integer value and 1in,   is positioned between

portion corresponding to i = 1 and being positioned between the base of the chamber and

the ith transition wall portion extends between the (i + 1)th and ith side wall portions.

wall portion extending between the first side wall portion and the second side wall

portion, wherein the second side wall portion is positioned between the first transition

portion extends from or proximate to the base to the first transition wall portion.

128. The humidification chamber of any one of examples 125 to 127, wherein the nth

129. The humidification chamber of any one of examples 125 to 128, wherein the

by at least one said side wall portion varies along the length of that side wall portion(s).

each said side wall portion varies along its length.

134.

first of said footprints is larger than at least a second of said footprints.
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135. The humidification chamber of any one of examples 129 to 134, wherein each

respective said footprint decreases in area moving from the base towards the top of the

136. The humidification chamber of any one of examples 125 to 135, configured to

137. The humidification chamber of any one of examples 125 to 136, configured to

and/or tangential to at least part of an inner surface of the side wall.

138. The humidification chamber of any one of examples 125 to 137, wherein at least

one section through the side wall is elliptical or circular when viewed from above.

140. The humidification chamber of any one of examples 125 to 139, wherein at least

one section through the side wall has at least two axes of symmetry.

142. The humidification chamber of example 141, wherein at least one section through

plane parallel to the base.

143. The humidification chamber of any one of examples 125 to 142, wherein at least

one section through the side wall has a rotational axis of symmetry perpendicular to the

base.

144. The humidification chamber of any one of examples 125 to 143, wherein the side

wall, except for the inlet and outlet, has at least one axis of symmetry.

145. The humidification chamber of any one of examples 125 to 144, wherein at least

the side wall, except for the inlet and outlet, has at least two axes of symmetry.

of symmetry, the two axes being orthogonal and lying in a plane parallel to the base.
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149. The humidification chamber of any one of examples 125 to 148, wherein the

150. The humidification chamber of any one of examples 125 to 149, wherein the

151. The humidification chamber of example 150, comprising a hollow tubular body

a first portion extending away from the base of the chamber.

153. The humidification chamber of example 152, wherein the first portion of the

154. The humidification chamber of example 152 or 153, wherein the hollow tubular

body comprises a bend such that a second portion of the hollow tubular body is oriented

hollow tubular body is parallel to or substantially parallel to or offset from parallel to the

The humidification chamber of example 156, wherein the gases outlet is

hollow tubular body extending from and/or coupled to the outlet.

a first portion extending parallel to or substantially parallel to or offset from parallel to

the base of the chamber.
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161. The humidification chamber of example 160, wherein the hollow tubular body

comprises a bend such that a second portion of the hollow tubular body is oriented

162. The humidification chamber of any one of examples 156 to 161, wherein the

the humidification chamber.

gases inlet is configured to introduce the gases flow into the humidification chamber as a

gases jet.

165. The humidification chamber of any one of examples 125 to 164, wherein the inlet

comprises and/or is configured to receive a hollow body that defines an elongate

substantially constant cross-section along its length.

167. The humidification chamber of example 165, wherein the hollow body comprises

the chamber, wherein a cross-sectional area of a first portion of the passageway is larger

than the cross-sectional area of a second portion of the passageway, the first portion of

the passageway comprises the first end or at least being closer to the first end than the

168. The humidification chamber of example 167, wherein the passageway tapers

along at least a portion of its length from a larger cross-sectional area at or proximate to

the first end to a smaller cross-sectional area at or nearer to the second end.

169. The humidification chamber of any one of examples 125 to 168, wherein the inlet

170. The humidification chamber of any one of examples 125 to 168, wherein the inlet

apertures forming the inlet and outlet are the same or substantially the same size.
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173. The humidification chamber of example 172, wherein the ratio of the inner width

7:1.

5:1.

chamber is between 1:25 and 1:10.

176. The humidification chamber of example 175, wherein the ratio is between 1:20

one side wall portion defines any of: a dome shape; a cone shape; an inverted cone shape;

and a cylindrical shape, or parts or combinations thereof.

to the base.

180. The humidification chamber of any one of examples 125 to 177, wherein each

least one transition wall portion defines a linear transition between adjacent side wall

182. The humidification chamber of any one of examples 125 to 181, wherein the or at

least one transition wall portion defines a curved transition between adjacent side wall
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183. The humidification chamber of any one of examples 125 to 182, wherein an inner

surface of the top and/or sidewall of the humidification chamber and/or the inlet and/or

gases flow within the humidification chamber.

The humidification chamber of any one of examples 125 to 183, wherein the inner

surface of the top and/or sidewall of the humidification chamber and/or the inlet

turbulent gases flow in the humidification chamber.

185. The humidification chamber of any one of examples 125 to 184, wherein at least

186. The humidification chamber of any one of examples 125 to 185, wherein the inlet

extends from or through a side wall of the humidification chamber.

188. The humidification chamber of any one of examples 125 to 187, wherein the

gases inlet is positioned in the top of the humidification chamber.

and/or the side wall is configured such that gases entering the humidification chamber via

the gases inlet swirl into a spiral within the humidification chamber before exiting the

humidification chamber through the gases outlet.

and/or disposed on and/or orientated relative to the side wall such that a distance between

adjacent winds of the spiral is reduced when a flow rate of the gases entering the

humidification chamber is increased.

191. The humidification chamber of example 189 or 190, wherein the inlet is

chamber flows across at least a portion of the side wall and follows the contours thereof

comprises or is configured to receive a tubular wall that defines an elongate passageway,
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193. The humidification chamber of example 192, wherein said section is positioned at

194.

wherein at least a section of the elongate passageway is perpendicular to or substantially

comprises or is configured to receive a tubular wall that defines an elongate passageway,

wherein at least a section of the elongate passageway is angled offset from parallel and

elongate passageway comprises at least one bend such that a direction of bulk flow of

gases inside the elongate passageway changes as the gases move along the elongate

is configured to at least in part, direct gases towards the base of the humidification

199. The humidification chamber of any one of examples 125 to 198, comprising at

inlets are provided in different side wall portions.

least two of said inlets are provided at different locations about the perimeter of the side

wall.
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203. The humidification chamber of any one of examples 125 to 202, comprising at

least two inlets positioned in or configured to be received in the top of the humidification

204. The humidification chamber of any one of examples 125 to 203, comprising at

chamber.

layer comprises a first insulating layer extending over at least part of any of the base

and/or top and/or side wall of the humidification chamber.

207. The humidification chamber of any one of examples 125 to 206, wherein each

side wall portion defines a volume and a volume defined by a side wall portion nearer the

208. The humidification chamber of any one of examples 125 to 207, wherein each

side wall portion defines a volume, wherein each volume decreases moving from the

the top.

209. The humidification chamber of any one of examples 125 to 208, wherein each

side wall portion has a length measured as a perpendicular distance from the base,

length of a side wall portion farther from the top.

210. The humidification chamber of any one of examples 125 to 209, wherein each

side wall portion has a length measured as a perpendicular distance from the base,

wherein each length decreases moving from the side wall portion nearest the base to the

211. The humidification chamber of any one of examples 125 to 210, wherein the base

The humidification chamber of any one of examples 125 to 211, wherein the side

wall and/or top of the chamber is formed from or comprises a thermoplastic.
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213.

214. The humidification chamber of example 213, wherein the at least one heater is

of the chamber.

heater comprises a heater plate in the base.

elongate passageway, wherein the elongate passageway has an inlet end and an outlet

end, the inlet end being configured to receive the gases flow and the outlet end

arcuate along its length.

218. The humidification chamber of example 216 or 217, wherein the elongate

219. The humidification chamber of any one of examples 216 to 218, wherein a first

220. The humidification chamber of example 219, wherein the elongate passageway

chamber.

222.

elongate passageway is provided to and/or formed integrally with and/or couplable to an
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223. The humidification chamber of any one of examples 216 to 222, wherein the

outlet end defines an elongated opening that faces the base of the humidification

224. The humidification chamber of any one of examples 216 to 223, wherein the

projecting at the top of the chamber.

walls that define the elongate passageway is closer to the base of the chamber at a point

closer to the outlet end than at the inlet end so as to direct gases towards the chamber

of said walls that define the elongate passage is curved or arcuate such that the

passageway has a generally concave wall furthest from the chamber base when viewed

227.

flow director configured to direct gases introduced into the chamber in a direction

substantially tangential to the side wall.

228.

or is configured to receive a body that defines a passageway that is at least in part

external to the chamber and that is configured to, at least in part, generate the flow

substantially tangential to the side wall.

229.

configured to, at least in part, generate the flow substantially tangential to the side wall.

230. The humidification chamber of any one of examples 227 to 229, comprising or

configured to receive one or more baffles configured to, at least in part, generate the flow

substantially tangential to the side wall.

232. The humidification chamber of example 231, wherein the elongate body

comprises an inlet at a first end.
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233.

234. The humidification chamber of example 233, wherein the outlet is offset from the

inlet.

235. The humidification chamber of example 234, wherein the outlet is perpendicular

236. The humidification chamber of any one of examples 233 to 235, wherein the

outlet is oriented offset from being parallel to the base.

238. The humidification chamber of example 237, wherein the outlet is angled

239.

elongate body comprises a hollow tubular wall.

240. The humidification chamber of example 239, wherein the first end of the hollow

243. The humidification chamber of example 242, wherein the aperture is offset from

244.

aperture is smaller than the opening.

246. The humidification chamber of any one of examples 131 to 245, wherein the

elongate body defines or is configured to receive an insert that defines a flow restriction
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247. The humidification chamber of any one of examples 131 to 246, wherein the

hollow tubular wall defines a cylinder.

248.

249. A humidification chamber for use in a medical humidification system, the

a base and a top linked by a side wall to define the chamber;

a gases inlet configured to receive a gases flow; and

in a direction substantially tangential to the side wall.

250. The humidification chamber of example 249, wherein the flow director comprises

substantially tangential to the side wall.

251. The humidification chamber of example 249 or 250, wherein the inlet is

configured to, at least in part, generate the flow substantially tangential to the side wall.

252. The humidification chamber of any one of examples 249 to 251, comprising or

configured to receive one or more baffles configured to, at least in part, generate the flow

substantially tangential to the side wall.

253.

comprises or is configured to receive an elongate body that defines a passageway that

254. The humidification chamber of example 253, wherein the elongate body

comprises an inlet at a first end.

inlet.
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257.

258. The humidification chamber of any one of examples 255 to 257, wherein the

outlet is oriented parallel to or substantially parallel to the base.

259. The humidification chamber of any one of examples 255 to 257, wherein the

260. The humidification chamber of example 259, wherein the outlet is angled

261.

elongate body comprises a hollow tubular wall.

262. The humidification chamber of example 261, wherein the first end of the hollow

263.

the hollow tubular wall comprises or is provided with an end wall that at least in part

prevents gases flow.

267. The humidification chamber of any one of examples 264 to 266, wherein the

268. The humidification chamber of any one of examples 253 to 267, wherein the

269. The humidification chamber of any one of examples 253 to 268, wherein the

hollow tubular wall defines a cylinder.

270. The humidification chamber of any one of examples 253 to 269, wherein the

gases inside the elongate body.
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271. The humidification chamber of any one of examples 125 to 270 configured to

generate a vortex or swirl-like flow in the chamber.

272.

273. The humidification chamber of any one of examples 249 to 272, wherein at least

274. The humidification chamber of any one of examples 249 to 273, wherein at least

276. The humidification chamber of any one of examples 249 to 275, wherein at least

plane parallel to the base.

278. The humidification chamber of any one of examples 249 to 277, wherein at least

one section through the side wall has a rotational axis of symmetry perpendicular to the

base.

279. The humidification chamber of any one of examples 249 to 278, wherein the side

wall, except for the inlet and outlet, has at least one axis of symmetry.

280.

the side wall, except for the inlet and outlet, has at least two axes of symmetry.

281.

of symmetry, the two axes being orthogonal and lying in a plane parallel to the base.

282. The humidification chamber of any one of examples 249 to 281, wherein the side

283.

gases outlet is disposed on the top of the humidification chamber.
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284.

285. The humidification chamber of example 284, wherein the hollow tubular body has

a first portion extending away from the base of the chamber.

286. The humidification chamber of example 285, wherein the first portion of the

perpendicular to the base.

287.

body comprises a bend such that a second portion of the hollow tubular body is oriented

differently to the first portion of the hollow tubular body.

288. The humidification chamber of example 287, wherein the second portion of the

base and/or is substantially horizontal.

289. The humidification chamber of any one of examples 285 to 288, wherein the

gases outlet is disposed in the side wall.

292.

gases outlet is oriented oblique to or in an opposite direction to the bulk flow of gases in

the humidification chamber.

295. The humidification chamber of any one of examples 249 to 294, wherein the

gases jet.
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296. The humidification chamber of any one of examples 249 to 295, wherein the

gases inlet comprises or is configured to receive a nozzle.

297.

298. The humidification chamber of example 297, wherein the hollow body defines a

The humidification chamber of example 297, wherein the hollow body comprises

portion of the passageway comprises the first end or at least being closer to the first end

300.

the first end to a smaller cross-sectional area at or nearer to the second end.

301. The humidification chamber of any one of examples 249 to 300, wherein the inlet

and/or outlet is circular.

302. The humidification chamber of any one of examples 249 to 300, wherein the inlet

303. The humidification chamber of any one of examples 249 to 302, wherein

apertures forming the inlet and outlet are the same or substantially the same size.

304. The humidification chamber of any one of examples 249 to 303, wherein an

aperture forming the outlet is larger than an aperture forming the inlet.

305. The humidification chamber of example 304, wherein the ratio of the inner width

of the gases outlet to the inner width of the gases inlet is between 2:1 and 8:1 or 3:1 and

306.

5:1.
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307.

chamber is between 1:25 and 1:10.

308. The humidification chamber of example 307, wherein the ratio is between 1:20

and 1:15.

309.

wall defines any of: a dome shape; a cone shape; an inverted cone shape; and a

310. The humidification chamber of any one of examples 249 to 309, wherein an inner

surface of the top and/or sidewall of the humidification chamber and/or the inlet and/or

an insert provided to the chamber and/or the inlet is configured to produce a turbulent

311. The humidification chamber of any one of examples 249 to 310, wherein the inner

comprises at least one protrusion and/or at least one recess configured to produce

313.

gases inlet is positioned in the top of the humidification chamber.

314.

315.

adjacent winds of the spiral is reduced when a flow rate of the gases entering the

The humidification chamber of example 314 or 315, wherein the inlet is

configured such the gases flow or at least the bulk flow of gases introduced into the
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about at least a portion of the chamber.

317.

an outlet end of the elongate passageway.

319.

perpendicular to the base.

320.

comprises or is configured to receive a tubular wall that defines an elongate passageway,

perpendicular to the base.

321. The humidification chamber of any one of examples 317 to 320, wherein the

elongate passageway comprises at least one bend such that a direction of bulk flow of

322. The humidification chamber of any one of examples 249 to 321, wherein the inlet

is configured to at least in part, direct gases towards the base of the humidification

chamber.

323. The humidification chamber of any one of examples 249 to 322, comprising two

or more said inlets.

324. The humidification chamber of any one of examples 249 to 323, comprising at

325. The humidification chamber of example 324, wherein the or at least two of said

inlets are provided at different distances from the base.

141

20
26

20
14

58
   

   
26

 F
eb

 2
02

6

W
O
 
2
0
2
0
/
1
9
7
4
1
4

P
C
T
/
N
Z
2
0
2
0
/
0
5
0
0
2
7

2
0
2
6
2
0
1
4
5
8
 
2
6
 
F
e
b
 
2
0
2
6

1
4
1



WO 2020/197414 PCT/NZ2020/050027

327. The humidification chamber of any one of examples 324 to 326, wherein the or at

wall.

328. The humidification chamber of any one of examples 249 to 327, comprising at

least two inlets positioned in or configured to be received in the top of the humidification

chamber.

329. The humidification chamber of any one of examples 249 to 328, comprising at

chamber.

330. The humidification chamber of example 329, wherein the at least one insulating

layer comprises a first insulating layer extending over at least part of any of the base

331. The humidification chamber of example 330, wherein the first insulating layer is

332. The humidification chamber of any one of examples 249 to 331, wherein the base

333.

334. The humidification chamber of any one of examples 249 to 333, comprising at

least one heater for heating the contents of the chamber.

of the chamber.

336.

gases inlet comprises or is configured to receive one or more walls that define an

end, the inlet end being configured to receive the gases flow and the outlet end

configured to direct gases into the humidification chamber.
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338.

arcuate along its length.

the elongate passageway, wherein the first part is closer to the inlet end of the elongate

341.

moving towards the outlet end thereof.

342.

part of the elongate passageway is defined by or coupled to the top of the humidification

343. The humidification chamber of any one of examples 337 to 342, wherein the

opening in the side wall and/or top of the chamber.

344.

chamber.

345. The humidification chamber of any one of examples 337 to 344, wherein the

346. The humidification chamber of example 345, wherein an internal top wall of said

walls that define the elongate passageway is closer to the base of the chamber at a point

base.
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348. The humidification chamber of any one of examples 337 to 347, wherein the

elongate passageway defines at least in part the flow

349. The humidification chamber of any one of examples 249 to 348, comprising or

configured to receive one or more baffles configured to, at least in part, generate flow

substantially tangential to the side wall.

comprises or is configured to receive an elongate body that defines a passageway that

351. The humidification chamber of example 231, wherein the elongate body

The humidification chamber of example 351, wherein the outlet of the elongate

353. The humidification chamber of example 351, wherein the outlet of the elongate

inlet of the elongate body.

and/or is substantially horizontal.

356. The humidification chamber of example 355, wherein the outlet is angled

obliquely towards the base.

357.

358. The humidification chamber of example 357, wherein the first end of the hollow

359. The humidification chamber of example 357 or 358, wherein the second end of

the hollow tubular wall comprises or is provided with an end wall that at least in part

prevents gases flow.
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360. The humidification chamber of example 359, wherein the hollow tubular wall

comprises an aperture.

361.

362.

aperture is smaller than the opening.

elongate body defines or is configured to receive an insert that defines a flow restriction

365. The humidification chamber of any one of examples 350 to 364, wherein the

366. The humidification chamber of any one of examples 350 to 365, wherein the

gases inside the elongate body.

medical humidification system, the connector comprising:

a first end and a second end;

a constriction or restriction in the gas flow path between the first end and the

second end.

368.

369. The connector of example 367 or 368, wherein the constriction or restriction is

offset from a central axis of the connector.

370.

conveyed from the first end to the second end.

371.
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372.

373. The connector of any one of examples 367 to 372, wherein the inner surface of

the connector tapers along at least a portion of the length of the connector from the first

374. The connector of any one of examples 367 to 373, wherein an outer surface of the

connector has a constant or substantially constant cross-section.

for sealably engaging a mating surface of the inlet.

provided by an outer surface of the connector.

and configured to receive a flow of gases.

378.

restriction creates a gases jet in use as gases exit the second end.

restriction comprises an aperture in the side wall of the connector.

381. The connector of any one of examples 367 to 380, comprising engagement

382.

formed integrally with an inlet of the humidification chamber.

383.

384. A kit of parts for an unassembled respiratory therapy or other medical or surgical

a humidification chamber as defined in any one of examples 125 to 366 or 382 to

383 and/or a connector as defined in any one of examples 367 to 381; and any one or

more of:
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a supply conduit defining at least part of a gases flow path between a gases source

and the humidification chamber;

a filter assembly;

chamber; and

385. The kit of parts of example 384, wherein the patient interface comprises a non-

386. The kit of parts of example 384 or 385, comprising a heatable conduit configured

387. The kit of parts of any one of examples 384 to 386, configured for single use

388. A respiratory therapy system, comprising a humidification apparatus and the

389. The respiratory therapy system of example 388, wherein the humidification

apparatus comprises a heater to heat the contents of the humidification chamber.

390.

heater plate configured to heat at least a portion of the base of the chamber.

391. The respiratory therapy system of any one of examples 388 to 390, comprising a

gases source.

and 70 L/min.

393.

is configured to vary the flow rate of gases delivered thereby.

394.
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395.

396. The respiratory therapy system of any one of examples 388 to 396, comprising

one or more conduits each configured to define at least part of a gases flow path between

397. The respiratory therapy system of any one of examples 388 to 396, comprising the

connector of any one of examples 367 to 381.

398.

to an inlet of the humidification chamber and/or to an outlet end of a conduit configured

chamber.

399.

filter in the gases flow path between a gases source and a patient interface.

400.

pressure relief valve at a point along the gases flow path between the gases source and the

401. The respiratory therapy system of example 400, wherein the pressure relief valve

404.

apparatus comprises a heater to heat the contents of the humidification chamber.

405. The medical insufflation system of example 404, wherein the heater comprises a

406. The medical insufflation system of any one of examples 403 to 405, comprising a

407. The medical insufflation system of example 406, wherein the gases source is

configured to deliver gases to a patient interface at flow rates of between about 8 L/min

and 15 L/min.
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408. The medical insufflation system of any one of examples 403 to 407, comprising a

patient interface.

409.

410. The medical insufflation system of example 408, wherein the patient interface

412. The medical insufflation system of any one of examples 403 to 411, comprising

413. The medical insufflation system of example 412, wherein the connector is

414. The medical insufflation system of any one of examples 403 to 413, comprising a

415. The medical insufflation system of any one of examples 403 to 414, wherein the

gases source comprises a source of carbon dioxide.

416. An inlet for a humidification chamber for use in a medical humidification system,

the inlet comprising an inlet end configured to receive gases flow from a gases source, an

outlet end configured to introduce the gases flow to the inside of the humidification

of the humidification chamber, and

terminate in the humidification chamber or at a wall of the humidification chamber,
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417.

humidification chamber.

418. The inlet of example 416 or 417, configured to introduce the gases flow

and/or substantially horizontally.

419. The inlet of example 416 or 417, configured to introduce the gases flow with a

vector at least partly towards or away from a surface of a humidification liquid in the

humidification chamber.

420.

substantially linear.

421.

comprises an inner surface comprising an inner portion configured to be proximate the

humidification chamber and an outer portion opposing or substantially opposing the inner

portion, the passageway being provided at least in part between the inner surface and the

outer surface.

422. The inlet of example 421, wherein the outer portion is configured to be

and/or continuous.

425. The inlet of any one of examples 421 to 424, wherein the passageway tapers

along at least a portion of the passageway such that there is a reduction in cross sectional

along the passageway, the second point being nearer the outlet end than the first point.

inner portion tapering towards the outer portion.
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427. The inlet of any one of examples 424 to 426, wherein the inlet end defines a first

profile of the passageway and the outlet end defines a second profile of the passageway,

428.

least one vertex and/or at least one rounded vertex.

431.

435.

or proximate to the outlet end, the formation being configured to prevent water in the

humidification chamber entering the inlet.

436. The inlet of any one of examples 416 to 435, wherein the inlet is configured to

releasably or permanently attach to the humidification chamber.

437. An inlet for a humidification chamber for use in a medical humidification system,

humidification chamber, and at least one wall defining, at least in part, a passageway

wherein the inlet is configured such that the outlet end terminates inside the
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that is nearer to the outlet end than a second point along the passageway.

438. The inlet of example 437, configured to introduce the gases flow to the

humidification chamber.

439. The inlet of example 437 or 438, configured to introduce the gases flow

substantially parallel to a surface of a humidification liquid in the humidification chamber

440. The inlet of example 437 or 438, configured to introduce the gases flow with a

vector at least partly towards or away from a surface of a humidification liquid in the

humidification chamber.

441. The inlet of any one of examples 437 to 440, wherein the taper starts part way

along the passageway such that it spaced from the inlet end.

442. The inlet of example 441, wherein the taper starts proximate the outlet end.

443. The inlet of any one of examples 437 to 442, wherein the taper is aggressive.

444. The inlet of example 443, wherein the inlet has a first interior cross sectional area

second point at or near the outlet end of the inlet.

445. The inlet of example 444, wherein the rate of reduction of cross sectional area

between the intermediate point and the second point is 1.5 times or greater than the rate

446. The inlet of example 444 or 445, wherein the position of the intermediate point is

447. The inlet of any one of examples 444 to 446, wherein the position of the

intermediate point is a point between 20% and 40% of length of the inlet, measured from

the outlet end and/or three to four times the length of the outlet end of the inlet.
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448. The inlet of any one of examples 437 to 447, wherein at least a portion of the at

least one wall that defines the passageway is angled and/or curved along the length of the

449.

forming the passageway is smooth and/or continuous.

451. The inlet of any one of examples 437 to 450, wherein the passageway defined by

453.

454.

455. The inlet of any one of examples 437 to 454, wherein the inlet is configured to

releasably or permanently attach to the humidification chamber.

456. An inlet for a humidification chamber for use in a medical humidification system,

the inlet comprising an inlet end configured to receive gases flow from a gases source, an

outlet end configured to introduce the gases flow to the inside of the humidification

of the humidification chamber, and

chamber or at a wall of the humidification chamber, and
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457.

humidification chamber.

458. The inlet of example 456 or 457, wherein the first profile is substantially rounded

459. The inlet of example 458, wherein the first profile is generally circular or oval

and/or the second profile is generally square or rectangular.

460. The inlet of any one of examples 456 to 459, wherein the second profile is an

461. The inlet of any one of examples 456 to 460, wherein the passageway defined by

the outlet end has a width to height ratio of between about 1:20 and 1:5.

462. The inlet of any one of examples 456 to 461, wherein the passageway tapers

area of the passageway moving from a first point along the passageway to a second point

463. The inlet of any one of examples 456 to 462, wherein an inner surface of the at

least one wall defining the passageway is configured to define a curved passageway

466. The inlet of example 465, wherein the outlet end is configured to be at or

proximate a top of the humidification chamber.

467. The inlet of any one of examples 456 to 466, comprising a formation provided at

humidification chamber entering the inlet.

releasably or permanently attach to the humidification chamber.
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WHAT IS CLAIMED IS: 

1. An inlet for a humidification chamber for use in a medical humidification system, 

the inlet comprising an inlet end configured to receive gases flow from a gases source, an 

outlet end configured to introduce the gases flow to the inside of the humidification 

chamber, and at least one wall defining, at least in part, a passageway between the inlet 

end and the outlet end for conveying gases therebetween, 

wherein the outlet end of the inlet is configured to terminate in the humidification 

chamber or at a wall of the humidification chamber, and 

wherein the passageway is configured to guide the gases flow such that the center 

of the gases flow at the inlet end and at the outlet end are substantially aligned along a 

common axis. 

2. The inlet of claim 1, configured such that at least a portion of the common axis is 

substantially tangential to a side wall of the humidification chamber. 

3. The inlet of claim 2, configured such that said at least a portion of the common 

axis that 1s tangential to a side wall of the humidification chamber extends from or 

proximate the outlet end partly or completely towards the inlet end. 

4. The inlet of any one of the preceding claims, wherein a cross sectional area of the 

passageway varies along at least a portion of the length thereof. 

5. The inlet of claim 4, wherein the cross sectional area is smallest at and/or 

proximate to the outlet end. 

6. The inlet of any one of the preceding claims, wherein the outlet end defines a 

profile of the passageway thereat that is an elongate shape. 

7. The inlet of any one of the preceding claims, wherein the outlet end defines a 

profile of the passageway thereat that has a width to height ratio of between about 1:20 

and 1:5. 

8. The inlet of any one of the preceding claims, wherein an inner surface of the at 

least one wall defining the passageway is configured to define a curved passageway 

along at least a portion of the length of the inlet. 

9. The inlet of any one of the preceding claims, wherein an inner surface of the at 

least one wall defining the passageway is smooth and/or continuous. 
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WHAT IS CLAIMED IS:

1.

common axis.

2.

3.

4.

5.

6.

7.

and 1:5.

8.

9.
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10. The inlet of any one of the preceding claims, wherein the outlet end is configured 

to be above a water level in the humidification chamber. 

11. The inlet of claim 10, wherein the outlet end is configured to be at or proximate a 

top of the humidification chamber. 

12. The inlet of any one of the preceding claims, comprising a formation provided at 

or proximate to the outlet end, the formation being configured to prevent water in the 

humidification chamber entering the inlet. 

13. The inlet of any one of the preceding claims, wherein the inlet is configured to 

releasably or permanently attach to the humidification chamber. 

14. An inlet for a humidification chamber for use in a medical humidification system, 

the inlet comprising an inlet end configured to receive gases flow from a gases source, an 

outlet end configured to introduce the gases flow to the inside of the humidification 

chamber along an internal surface of a side wall of the humidification chamber, and at 

least one wall defining, at least in part, a passageway between the inlet end and the outlet 

end for conveying gases therebetween, 

wherein the outlet end defines a profile of the passageway thereat that has a width 

and a height, a ratio of the width to height being between about 1:20 and 1:5. 

15. The inlet of claim 14, configured to introduce the gases flow to the humidification 

chamber at a direction substantially tangential to the side wall of the humidification 

chamber. 

16. The inlet of claim 14 or 15, wherein the inlet end defines a first profile of the 

passageway and the outlet end defines a second profile of the passageway, wherein the 

first and second profiles are different in shape and/or size. 

17. The inlet of claim 16, wherein the first profile is substantially rounded. 

18. The inlet of claim 16, wherein the first profile is generally circular or oval. 

19. The inlet of any one of claims 14 to 18, wherein an inner surface of the at least 

one wall defining the passageway is configured to define a curved passageway along at 

least a portion of the length of the inlet. 

20. The inlet of any one of claims 14 to 19, wherein an inner surface of the at least 

one wall defining the passageway is smooth and/or continuous. 
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21. The inlet of any one of claims 14 to 20, wherein the outlet end is configured to be 

above a water level in the humidification chamber. 

22. The inlet of claim 21, wherein the outlet end is configured to be at or proximate a 

top of the humidification chamber. 

23. The inlet of any one of claims 14 to 22, comprising a formation provided at or 

proximate to the outlet end, the formation being configured to prevent water in the 

humidification chamber entering the inlet. 

24. The inlet of any one of claims 14 to 23, wherein the inlet is configured to 

releasably or permanently attach to the humidification chamber. 

25. A humidification chamber for use in a medical humidification system, the 

humidification chamber comprising: 

a base and a top linked by a side wall so as to define the chamber; 

the inlet of any one of claims 1 to 24, the inlet being configured to receive a gases 

flow from a gases source; and 

a gases outlet. 

26. The humidification chamber of claim 25, wherein the inlet is, at least in part, 

integrally formed with the chamber. 

27. The humidification chamber of claim 25 or 26, wherein the inlet is, at least in 

part, releasably or permanently attachable or attached to the humidification chamber. 

28. The humidification chamber of any one of claims 25 to 27, wherein at least a 

portion of the inlet is parallel or angled obliquely towards the base of the humidification 

chamber and/or at least a portion of the inlet is perpendicular to or substantially 

perpendicular to the base of the humidification chamber. 

29. The humidification chamber of any one of claims 25 to 28, wherein at least a 

portion of the gases outlet is perpendicular to or substantially perpendicular to or offset 

from perpendicular to the base of the humidification chamber. 

30. The humidification chamber of any one of claims 25 to 29, wherein at least a 

portion of the gases outlet is perpendicular or substantially perpendicular or offset from 

perpendicular to the inlet. 

31. The humidification chamber of any one of claims 25 to 30, wherein the gases 

outlet is disposed on the top of the humidification chamber. 
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32. A kit of parts for an unassembled respiratory therapy or other medical or surgical 

system, the kit comprising: 

a humidification chamber as defined in any one of claims 25 to 31; and any one or 

more of: 

a gases source; 

a supply conduit defining at least part of a gases flow path between the gases 

source and the humidification chamber; 

a patient conduit defining at least part of a gases flow path between the 

humidification chamber and a patient interface; 

a filter assembly; 

a patient interface; and 

a humidifier comprising a heater plate for heating the contents of the 

humidification chamber. 

33. A respiratory therapy system, comprising a humidification apparatus and the 

humidification chamber of any one of claims 25 to 31. 

34. A respiratory therapy system, comprising a humidification apparatus, a 

humidification chamber and the inlet of any one of claims 1 to24. 

35. A medical insufflation system, comprising a humidification apparatus and the 

humidification chamber of any one of claims 25 to 31. 

36. A medical insufflation system comprising a humidification apparatus, a 

humidification chamber and the inlet of any one of claims 1 to 24. 
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