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Description

[0001] This application claims thebenefit ofU.S.Provisional ApplicationNo. 62/130,813, filedMarch10, 2015, andU.S.
Provisional Application No. 62/281,773, filed January 22, 2016.

1 BACKGROUND OF THE TECHNOLOGY

1.1 FIELD OF THE TECHNOLOGY

[0002] The present technology relates to one or more of the detection, diagnosis, treatment, prevention and ameliora-
tion of respiratory-related disorders. The present technology also relates to medical devices or apparatus, and their use.
The present technology also relates to a fluid connector for use such medical devices or apparatus.

1.2 DESCRIPTION OF THE RELATED ART

1.2.1 Human Respiratory System and its Disorders

[0003] The respiratory system of the body facilitates gas exchange. The nose and mouth form the entrance to the
airways of a patient.
[0004] A range of respiratory disorders exist. Certain disordersmay be characterised by particular events, e.g. apneas,
hypopneas, and hyperpneas.
[0005] A range of therapies have been used to treat or ameliorate conditions such as Obstructive Sleep Apnea (OSA),
Cheyne-Stokes Respiration (CSR), Obesity Hyperventilation Syndrome (OHS), Chronic Obstructive Pulmonary Disease
(COPD), Neuromuscular Disease (NMD) or chest wall disorders. Furthermore, otherwise healthy individuals may take
advantage of such therapies to prevent respiratory disorders from arising. However, these have a number of short-
comings.

1.2.2 Therapy

[0006] Continuous Positive Airway Pressure (CPAP) therapy has been used to treat Obstructive Sleep Apnea (OSA).
The hypothesis is that continuous positive airway pressure acts as a pneumatic splint and may prevent upper airway
occlusion by pushing the soft palate and tongue forward and away from the posterior oropharyngeal wall. Treatment of
OSAbyCPAP therapymay be voluntary, and hence patientsmay elect not to complywith therapy if they find devices used
to provide such therapy one or more of: uncomfortable, difficult to use, expensive and aesthetically unappealing.
[0007] Non-invasive ventilation (NIV) provides ventilatory support to a patient through the upper airways to assist the
patient in taking a full breath and/or maintain adequate oxygen levels in the body by doing some or all of the work of
breathing. The ventilatory support is provided via a patient interface. NIV has been used to treat CSR, OHS, COPD, MD
and Chest Wall disorders. In some forms, the comfort and effectiveness of these therapies may be improved.
[0008] Invasive ventilation (IV) provides ventilatory support to patients that are no longer able to effectively breathe
themselves and may be provided using a tracheostomy tube. In some forms, the comfort and effectiveness of these
therapies may be improved.

1.2.2.1 Patient Interface

[0009] Apatient interfacemaybeused to interface respiratory equipment to itswearer, for example byprovidingaflowof
air toanentrance to theairways.Theflowofairmaybeprovidedviaamask to thenoseand/ormouth, a tube to themouthor
a tracheostomy tube to the tracheaof apatient. Dependingupon the therapy to beapplied, thepatient interfacemay forma
seal, e.g., with a region of the patient’s face, to facilitate the delivery of gas at a pressure at sufficient variancewith ambient
pressure to effect therapy, e.g., at a positive pressure of about 10 cmH2O relative to ambient pressure. For other forms of
therapy, such as the delivery of oxygen, the patient interface may not include a seal sufficient to facilitate delivery to the
airways of a supply of gas at a positive pressure of about 10 cmH2O.
[0010] Patient interfacesmay include a seal-forming portion. A patient interface may be partly characterised according
to the design intent of where the seal-forming portion is to engage with the face in use. These different types of patient
interfacesmaybeknownbyavarietyof namesby theirmanufacturer includingnasalmasks, full-facemasks, nasal pillows,
nasal puffs and oro-nasal masks.
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1.2.2.1.1 Vent technologies

[0011] Some formsof treatment systemsmay includeavent to allow thewashout of exhaled carbondioxide, suchas in a
patient interface. The ventmayallowa flowof gas froman interior spaceof the patient interface, e.g., the plenumchamber,
to an exterior of the patient interface, e.g., to ambient. The vent may comprise an orifice and gas may flow through the
orifice in use of the mask. Many such vents are noisy. Others may become blocked in use and thus provide insufficient
washout. Some vents may be disruptive of the sleep of a bed-partner 1100 of the patient 1000, e.g. through noise or
focussed airflow.

1.2.2.2 Respiratory Pressure Therapy (RPT) Device

[0012] Air pressure generators are known in a range of applications, e.g. industrial-scale ventilation systems. However,
air pressuregenerators formedical applicationshaveparticular requirementsnot fulfilledbymoregeneralisedair pressure
generators, suchas the reliability, size andweight requirements ofmedical devices. In addition, evendevices designed for
medical treatment may suffer from shortcomings, pertaining to one or more of: comfort, noise, ease of use, efficacy, size,
weight, manufacturability, cost, and reliability.
[0013] An example of the special requirements of certain RPT devices is acoustic noise.
[0014] Table of noise output levels of prior RPT devices (one specimen only, measured using test method specified in
ISO3744 in CPAP mode at 10 cmH2O).

RPT Device name A-weighted sound power level dB(A) Year (approx.)

C-Series Tango™ 31.9 2007

C-Series Tango™ with Humidifier 33.1 2007

S8 Escape™ II 30.5 2005

S8 Escape™ II with H4i™ Humidifier 31.1 2005

S9 AutoSet™ 26.5 2010

S9 AutoSet™ with H5i Humidifier 28.6 2010

[0015] One known RPT device used for treating sleep disordered breathing is the S9 Sleep Therapy System,
manufactured by ResMed Limited. Another example of an RPT device is a ventilator.
[0016] RPT devices typically comprise a pressure generator, such as a motor-driven blower or a compressed gas
reservoir, and are configured to supply a flowof air to the airway of a patient. In some cases, the flowof airmay be supplied
to the airway of the patient at positive pressure. The outlet of the RPT device is connected via an air circuit to a patient
interface such as those described above.

1.2.2.3 Humidifier

[0017] Delivery of a flow of air without humidification may cause drying of airways. The use of a humidifier with an RPT
device and the patient interface produces humidified gas thatminimizes drying of the nasalmucosa and increases patient
airway comfort.
[0018] Medical humidifiers are used to increase humidity and/or temperature of the flow of air in relation to ambient air
when required, typically where the patient may be asleep or resting (e.g. at a hospital).

1.2.3 Diagnosis and Treatment Systems

[0019] These therapies may be provided by a treatment system or device. Systems and devices may also be used to
diagnose a condition without treating it.
[0020] CPAP therapy is highly effective to treat certain respiratory disorders, provided patients comply with therapy.
[0021] A treatment system may comprise a Respiratory Pressure Therapy Device (RPT device), an air circuit, a
humidifier, a patient interface, and data management.
[0022] One component of a treatment systemmay be connectable to another component to the system via an industry
standard connector. For example, a patient interface may be connectable to an air circuit by a connector defined in ISO
5356‑1. In such configurations, however, it may be difficult to determine whether a component is designed such that its
optimal use condition is with another component. As a result, a user may not be able to take full advantage of treatment
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systemswherein components, such as anRPTdevice,may be specifically designed for usewith a particular set of patient
interfaces for example.
[0023] Furthermore, adoption of a standard connector in a component may constrain the designer, in that the designer
must ensure that the component is compatible with all other components connectable via the standard connector. Thus,
the designer may be discouraged, or even prevented from making improvements to the component if it may not be
backwards compatible with the existing suite of connectable component in the market.
[0024] If, indeed, a bespoke connector is used, it is preferably arranged such that accidental, or unintended, connection
between a component utilising a bespoke connector and a component utilising another connector can be prevented.
[0025] Still further, existing connectors themselves may not be desirable in one or more aspects. For example, a
connector engageable purely by interference fit (e.g. as defined in ISO 5356‑1) may be difficult to engage and/or
disengage as itmay require a large force to overcome the friction across a length of the connection. Such a connectormay
further not provide a clear indication to the user whether the connection has been adequately made or not for provision of
therapy.
[0026] Thus, a need exists for an improved connector, which is identifiably different from other connectors, and
preferably prevents unintended connection to components that utilise standard connectors. Such an improved connector
may enable development an improved treatment system comprising components that are designed for use with each
other. In turn, improved therapymay be delivered to the patient, as well as achieving an increased rate of compliance with
the therapy.
[0027] The following fluid connector systems for respiratory therapy are also known in the art, namely US 2013/167841
A1, WO 2014/097068 A1 and US 2004/069307 A1.

2 BRIEF SUMMARY OF THE TECHNOLOGY

[0028] The invention and preferred embodiments are defined in the appended claims. The present technology is
directed towards providing medical devices used in the diagnosis, amelioration, treatment, or prevention of respiratory
disorders having one or more of improved comfort, cost, efficacy, ease of use and manufacturability.
[0029] A first aspect of the present technology relates to apparatus used in the diagnosis, amelioration, treatment or
prevention of a respiratory disorder.
[0030] Another aspect of the present technology relates to methods used in the diagnosis, amelioration, treatment or
prevention of a respiratory disorder.
[0031] An aspect of certain forms of the present technology is to provide methods and/or apparatus that improve the
compliance of patients with respiratory therapy.
[0032] Afirst formof thepresent technology includesaconnector setwithacompliant faceseal betweenafirst endanda
second end of the connector set and with a retention mechanism that couples the first end and the second end together.
[0033] A second form of the present technology comprises a fluid connector system for delivery of breathing gas to a
patient froma respiratory pressure therapy device, the fluid connector systemcomprising a first endwith a first opening for
afluidflow,aseal portionextendingaroundaperipheryof thefirst opening, anda latchingportion, andasecondendwithan
inner tube defining a second opening for the fluid flow, a sealing surface extending around a periphery of the second
opening and configured to engage the seal portion to form a face seal, and an outer tube comprising a complementary
latching portion configured to engage with the latching portion and configured to be depressed into a cavity formed
between the inner tube and the outer tube, wherein the face seal forms a seal to breathing gas travelling between the first
opening and the second opening, and the engagement between the latching portion and the complementary latching
portion secures the first end with the second end.
[0034] A third form of the present technology comprises a system for providing respiratory therapy to a patient, the
systemcomprisinga respiratory pressure therapy device; anair circuit; a patient interface connected to theair circuit anda
means for preventing the respiratory pressure therapy device from being connected to the air circuit with an industry
standard connection.
[0035] A fourth form of the present technology comprises a method of providing a fluid connection to deliver breathing
gas to a patient from a respiratory pressure therapy device, the method comprising engaging a latch between a first end
and a second end of the fluid connection; and engaging a face seal around a first opening in the first end and around a
secondopening in thesecondend,whereinoneof thefirst endand thesecondendcorresponds to the respiratorypressure
therapy device.
[0036] Afifth formof thepresent technologycomprisesafirst part of afluidconnector system fordeliveryof breathinggas
to a patient from a respiratory pressure therapy device, the first part comprising connector portion with a first opening for a
fluid flow, a seal portion extendingaroundaperiphery of the first opening, anda latchingportion,wherein the seal portion is
configured to seal against a sealing surface extending around a periphery of a second opening to form a face seal with a
secondpart of the fluid connector system, and the latching portion is configured to latchwith another latching portion of the
second part of the fluid connector system.
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[0037] A sixth form of the present technology comprises a first part of a fluid connector system for delivery of breathing
gas toa patient froma respiratory pressure therapy device, the first part comprising a connector portionwith a first opening
for a fluid flow, a sealing surface around a periphery of the first opening, and a latching portion, wherein the sealing surface
is configured to receive a seal portion extending around a periphery of a second opening to form a face seal with a second
part of the fluid connector system, and the latching portion is configured to latchwith another latching portion of the second
part of the fluid connector system.
[0038] A seventh form of the present technology comprises a fluid connector system for delivery of breathing gas to a
patient from a respiratory pressure therapy device, the fluid connector system comprising a first end with a first interior
portion for a fluid flow and a first retaining portion, and a second end with a second interior portion for the fluid flow and a
complementary retaining portion configured to engage with the retaining portion, wherein the first interior portion and the
second interior portion have a first shape in a plane perpendicular to a flow direction, the retaining portion and the
complementary retaining portion have a second shape in a plane perpendicular to the flow direction, and the first shape
and the second shape are different.
[0039] An eighth form of the present technology comprises a system for providing respiratory therapy to a patient, the
system comprising a respiratory pressure therapy device; an air circuit; a patient interface connected to the air circuit, the
patient interface being adapted to operate with the respiratory pressure therapy device; and ameans for ensuring that the
patient interface that is adapted tooperatewith the respiratory pressure therapy device is able to connect to the respiratory
pressure therapy device to receive a delivery of breathable gas therefrom while patient interfaces not adapted to operate
with the respiratory pressure therapy device are not able to connect to the respiratory pressure therapy device to receive a
delivery of breathable gas therefrom.
[0040] A ninth form of the present technology comprises afluid connector end for delivering a flow of pressurised air for
respiratory therapy to a patient, the fluid connector end comprising: an outer portion comprising a latching portion and an
overhang portion, the latching portion comprising a protrusion configured to engagewith a complementary recess; and an
inner portion comprising a sealing surface, the inner portion defining an air path for delivering the flow of pressurised air,
wherein the sealing surface comprises anannular surface formakinga face seal to deliver the flowof pressurisedair to the
air path, and the protrusion is located axially in line with the sealing surface.
[0041] In examples of at least one of the first through ninth forms of the present technology, (a) the second end further
comprises a stabiliser located between the inner tube and the outer tube; (b) the stabiliser is formed at least in part froman
elastomer; (c) the first end is connected to a respiratory pressure therapy device including a blower and the second end is
connected to a fluid conduit; (d) the sealing surface is flat; (e) the sealing surface is substantially perpendicular to a
direction of the fluid flow from the first end to the second end; (f)the sealing surface extends circumferentially around the
second opening; (g) the sealing surface is formed on a flange that extends radially from the inner tube; (h) the flange
extends substantially perpendicularly from the inner tube; (i) the inner tube extends beyond the flange in a direction
towards the seal portion; (j) the inner tube extends at least partially though the seal portion when the complementary
latching portion is engagedwith the latching portion; (k) the seal portion is compliant in a direction of engagement between
the first end and the second end; (l) the seal portion includes a frustoconical portion; (m) the frustoconical portion contacts
the sealing surface to form the face sealwhen the first end and the secondend are connected; (n) the seal portion includes
a partial spherical surface; (o) the partial spherical surface contacts the sealing surface to form the face seal when the first
end and the second end are connected; (p) the seal portion includes a bellows-shaped or partial bellows-shaped portion;
(q) the bellows-shaped or partial bellows-shaped portion contacts the sealing surface to form the face seal when the first
end and the second end are connected; (r) when the first end and the second end are connected the seal portion is
configured to engage the sealing surface before the latching portion and the complementary latching portion engage; (s)
the seal portion is compliant in a direction radial to an axis defined by a direction of engagement between the first end and
thesecondend; (t) the seal portion is configured toexpandandengage thesealing surfacedue to internal pressurizationof
the first end when a gap exists between the seal portion and the sealing surface in an unpressurized state; (u) contact
between the seal portion and the sealing surface causes the seal portion to compress against the sealing and against an
airflow direction that is from the first opening to the second opening; (v) compression of the seal portion does not cause
significant compressive forces; (w) a force required to compress the seal portion is less thana force required to engage the
latchingportionwith thecomplementary latchingportion; (x) the force required tocompress theseal portion is less thanhalf
of the force required to engage the latching portion with the complementary latching portion; (y) the force required to
compress thesealportion is less thanone tenthof the force required toengage the latchingportionwith thecomplementary
latchingportion; (z) at least oneof the seal portionand thesealingsurface includessufficient contact areabetween theseal
portion and the sealing surface to form a seal when respective centers of the seal portion and the sealing surface are not
aligned with one another; (aa) the second end comprises an inner portion and an outer portion and the inner portion is
rotatably coupled to the outer portion; (bb) the inner portion comprises the sealing surface; (cc) the inner portion is rigidly
connected to a fluid conduit; (dd) the outer portion comprises the complementary latchingportion; (ee) the complementary
latching portion comprises a cantilevered portionwith a protrusion that is configured to engage the latching portion; (ff) the
cantilevered portion is configured to be depressed to engage or disengage the complementary latching portion from the
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latching portion and allow engagement or disengagement between the first end and the second end; (gg) the first end
comprisesa travel limit to constrain the secondend frommoving in adirection of engagement between the first endand the
second end; (hh) the travel limit is a flange around the first opening and the second end comprises a stop surface
configured to contact the flange; (ii) the latching portion constrains the second end frommoving in a direction opposite to
the direction of engagement, and the travel limit and latching portion together define a movement distance of the second
endwhen thefirst endand thesecondendareengaged; (jj) theseal portion is configured to seal against thesealingsurface
throughout themovement distance, themovement distance being a non-zero distance; (kk) the seal portion is configured
to formasealwith thesealingsurfacewithaworst casemanufacturing toleranceandafterapredeterminedamountofwear
and/or creep in the fluid connector; (ll) the fluid connector system is configured toprovide negligible pressuredropwhenair
is flowing through the fluid connector system throughout a patient’s breathing cycle and at pressures between 4 cmH2O to
40 cmH2O; (mm) the first end is a female connection and the secondend is amale connection; (nn) the female connection
and themale connection have profiles that are non-circular; (oo) the first end includes aport in fluid communicationwith an
interior of the seal portion and separated from the first opening and the second opening; (pp) the first opening and the
second opening are interior portions of tubes; (qq) the first end is connected to a respiratory pressure therapy device
including a blower and the second end is connected to an adapter for a fluid conduit connector; (rr) the fluid connector
further comprises an industry standard fluid connection, wherein the industry standard fluid connection is in fluid
communication with the first opening and on an end opposite the seal portion; (ss) the respiratory pressure therapy
device comprises a first part of a fluid connector system and the air circuit comprises a second part of the fluid connector
system, the first and second parts of the fluid connector system connecting together to connect the patient interface to the
air circuit, andwherein one of the first part and second part comprises anon-circularmale part and the other of the first part
and second part comprises a non-circular female part, the non-circular male part being configured to mate with the non-
circular femalepartwhen thefirst andsecondparts are connected; (tt) the first part comprises themalepart and thesecond
part comprises the female part; (uu) the first and second parts are able to be connected together in a plurality of mating
orientations; (vv) the first andsecondparts areable to beconnected together in twomatingorientations; (ww) themaleand
femaleparts each compriseat least oneflat portionandat least onecurvedportion inaplaneperpendicular toadirectionof
air flow from the respiratory pressure therapy device to the air circuit; (xx) the male and female parts each comprise two
opposing flat portions and two opposing curved portions in a plane perpendicular to a direction of air flow from the
respiratory pressure therapy device to the air circuit; (yy) one of themale and female parts comprises at least one key and
the other of themale and female parts comprises at least one slot, the at least one key being configured tomatewith the at
least oneslotwhen themalepartmateswith the femalepart; (zz) thefluidconnector further comprisesan industry standard
fluid connection, wherein the industry standard fluid connection is in fluid communication with the first opening and on an
endopposite the sealing surface; (aaa) the first shape is a circle; (bbb)the second shape includes properties of a circle and
a square; (ccc) the second shape comprises twoopposing flat portions and twoopposing curved portions; (ddd) one of the
first interior portion and the second interior portion includes a firstmale portion and the other of the first interior portion and
the second interior portion includesa first femaleportion, the firstmale portionand the first femaleportion including the first
shape, and one of the retaining portion and the complementary retaining portion includes a second male portion and the
other of the retaining portion and the complementary retaining portion includes a second female portion, the secondmale
portion and the second female portion including the second shape; (eee) the inner portion further comprises a radial outer
surface configured to limit radial deflection of the latching portion; (fff) the radial outer surface is axially in line with the
sealing surface; (ggg) the outer portion further comprises a slot; and/or (iii) the slot is an elongate shape.
[0042] Anaspect of one formof the present technology is a portableRPTdevice, including a fluid connector, thatmaybe
carried by a person, e.g., around the home of the person.
[0043] Ofcourse, portionsof theaspectsmay formsub-aspects of thepresent technology.Also, variousonesof the sub-
aspects and/or aspectsmay be combined in variousmanners and also constitute additional aspects or sub-aspects of the
present technology.
[0044] Other features of the technologywill be apparent from consideration of the information contained in the following
detailed description, abstract, drawings and claims.

3 BRIEF DESCRIPTION OF THE DRAWINGS

[0045] The present technology is illustrated by way of example, and not by way of limitation, in the figures of the
accompanying drawings, in which like reference numerals refer to similar elements including:

3.1 TREATMENT SYSTEMS
Fig. 1A shows a system including a patient 1000 wearing a patient interface 3000, in the form of a nasal pillows,
receiving a supply of air at positive pressure from an RPT device 4000. Air from the RPT device is humidified in a
humidifier 5000, and passes along an air circuit 4170 to the patient 1000. A bed partner 1100 is also shown.
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3.2 RESPIRATORY SYSTEM AND FACIAL ANATOMY
Fig. 2A shows anoverviewof a human respiratory system including the nasal and oral cavities, the larynx, vocal folds,
oesophagus, trachea, bronchus, lung, alveolar sacs, heart and diaphragm.

3.3 PATIENT INTERFACE
Fig. 3A shows a patient interface in the form of a nasal mask in accordance with one form of the present technology.

3.4 RPT DEVICE

Fig. 4A shows an RPT device in accordance with one form of the present technology.

Fig. 4B is a schematic diagramof thepneumatic path of anRPTdevice in accordancewith one formof the present
technology. The directions of upstream and downstream are indicated.

3.5 HUMIDIFIER
Fig. 5A shows an isometric view of a humidifier in accordance with one form of the present technology.

3.6 FLUID CONNECTOR

Fig. 6A shows a side view of a fluid connector with a first end and a second end mated with one another.

Fig. 6B shows a side, cross-sectional view of a fluid connector with a first end and a second end disengaged from
one another.

Fig. 6C shows a side, cross-sectional view of a fluid connector with a first end and a second end mated with one
another.

Fig. 6D shows a perspective view of a fluid connector with a first end and a second end separated from one
another with an interior of the first end being visible.

Fig. 6E shows a cross-sectional view of a fluid connector with an additional fluid port.

Fig. 6F shows a fluid connector with a first end and a second end connected together and the first end integrated
into an RPT device.

Fig. 6Gshowsa fluid connectorwith a first end anda secondenddisconnected and the first end integrated into an
RPT device

Fig. 6H shows a perspective view of a fluid connector with a first end and a second end separated from one
another with the sealing surface of the second end being visible.

Fig. 7A shows a perspective view of a fluid connector incorporated with an RPT device according to another
example of the present technology.

Fig. 7B shows a perspective view of the fluid connector and RPT device of Fig 7A with the connector
disconnected.

Fig. 7C shows a cross-section taken through Fig. 7A with most of the RPT device omitted.

Fig. 7D shows a cross-section taken through Fig. 7B with most of the RPT device omitted.

Fig. 7E shows a perspective view of half of the fluid connector of Fig. 7A.

Fig. 7F shows an exploded view of the half of the fluid connector of Fig. 7E.

Fig. 7G shows a cross-section of a disconnected fluid connector according to an example of the present
technology.
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Fig. 7H shows a cross-section of the fluid connector of Fig. 7G that is connected.

Fig. 7I shows a perspective, cross-section of a fluid connector according to another example of the present
technology.

Fig. 7J shows a cross-section of a fluid connector according to another example of the present technology.

Fig. 7K shows a cross-section of a fluid connector according to another example of the present technology.

Fig. 7L shows a cross-section of a fluid connector according to another example of the present technology.

Fig. 7M shows a cross-section of a fluid connector according to another example of the present technology.

Fig. 7N shows a cross-section of an end of a fluid connector according to another example of the present
technology.

Fig. 8A shows a seal for a fluid connector according to the present technology.

Fig. 8B shows a seal for a fluid connector according to the present technology.

Fig. 9 shows a seal for a fluid connection and adjacent structure according to the present technology.

4 DETAILED DESCRIPTION OF EXAMPLES OF THE TECHNOLOGY

[0046] Before thepresent technology is described in further detail, it is to beunderstood that the technology is not limited
to the particular examples described herein, which may vary. It is also to be understood that the terminology used in this
disclosure is for the purpose of describing only the particular examples discussed herein, and is not intended to be limiting.
For example, terms such as first, second and third are included to differentiate similarly described features but a feature
indicated as a second feature in the description may be recited in a claim as a first feature.
[0047] The following description is provided in relation to various examples which may share one or more common
characteristics and/or features.

4.1 THERAPY

[0048] In one form, the present technology comprises amethod for treating a respiratory disorder comprising the step of
applying positive pressure to the entrance of the airways of a patient 1000.
[0049] In certain examples of the present technology, a supply of air at positive pressure is provided to the nasal
passages of the patient via one or both nares.
[0050] In certain examples of the present technology, mouth breathing is limited, restricted or prevented.

4.2 TREATMENT SYSTEMS

[0051] In one form, the present technology comprises an apparatus or device for treating a respiratory disorder. The
apparatus or device may comprise an RPT device 4000 for supplying pressurised air to the patient 1000 via an air circuit
4170 to a patient interface 3000, for example as shown in Fig. 1A.

4.3 PATIENT INTERFACE

[0052] Anon-invasive patient interface 3000 (e.g. see Fig. 3A) in accordancewith one aspect of the present technology
comprises the following functional aspects: a seal-forming structure 3100, a plenum chamber 3200, a positioning and
stabilisingstructure3300andone formof connectionport 3600 for connection toair circuit 4170. Insome formsa functional
aspectmaybeprovidedbyoneormorephysical components. In some forms, onephysical componentmayprovideoneor
more functional aspects. In use the seal-forming structure 3100 is arranged to surround an entrance to the airways of the
patient so as to facilitate the supply of air at positive pressure to the airways.

4.3.1 Vent

[0053] In one form, the patient interface 3000 includes a vent 3400 constructed and arranged to allow for thewashout of
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exhaled carbon dioxide.
[0054] One form of vent 3400 in accordance with the present technology comprises a plurality of holes, for example,
about 20 to about 80 holes, or about 40 to about 60 holes, or about 45 to about 55 holes.
[0055] Thevent3400maybe located in theplenumchamber3200.Alternatively, thevent 3400 is located inadecoupling
structure 3500, e.g., a swivel 3510.
[0056] In some forms, one or more vents may be located elsewhere in a treatment system, such as discrete from the
patient interface 3000.

4.4 RPT DEVICE

[0057] An RPT device 4000 in accordance with one aspect of the present technology comprises mechanical and
pneumatic components 4100, electrical components 4200 and is configured to execute oneormore algorithms 4300. The
RPT device may have an external housing 4010, formed in two parts, an upper portion 4012 and a lower portion 4014.
Furthermore, the external housing 4010 may include one or more panel(s) 4015. The RPT device 4000 comprises a
chassis 4016 that supports one ormore internal components of theRPTdevice 4000. TheRPTdevice 4000may include a
handle 4018.
[0058] Thepneumatic path of theRPTdevice 4000may comprise oneormore air path items, e.g., an inlet air filter 4112,
an inlet muffler 4122, a pressure generator 4140 capable of supplying air at positive pressure (e.g., a blower 4142), an
outlet muffler 4124 and one or more transducers 4270, such as pressure sensors 4272 and flow rate sensors 4274.
[0059] Oneormoreof theair path itemsmaybe locatedwithin a removableunitary structurewhichwill be referred toasa
pneumatic block 4020. The pneumatic block 4020 may be located within the external housing 4010. In one form a
pneumatic block 4020 is supported by, or formed as part of the chassis 4016.
[0060] The RPT device 4000 may have an electrical power supply 4210, one or more input devices 4220, a central
controller 4230, a therapy device controller 4240, a pressure generator 4140, one or more protection circuits 4250,
memory 4260, transducers 4270, data communication interface 4280 and one or more output devices 4290. Electrical
components 4200 may be mounted on a single Printed Circuit Board Assembly (PCBA) 4202. In an alternative form, the
RPT device 4000 may include more than one PCBA 4202.
[0061] Another suitable example of an RPT device is described in United States Provisional Patent Application US
62/189483.

4.4.1 RPT device mechanical & pneumatic components

[0062] AnRPT devicemay comprise one ormore of the following components in an integral unit. In an alternative form,
one or more of the following components may be located as respective separate units.

4.4.1.1 Pressure generator 4140

[0063] In one formof thepresent technology, apressuregenerator 4140 for producingaflow,ora supply, of air at positive
pressure is a controllable blower 4142. For example the blower 4142may include a brushless DCmotor 4144 with one or
more impellers housed in a volute. The blower may be capable of delivering a supply of air, for example at a rate of up to
about 120 litres/minute, at a positive pressure in a range from about 4 cmH2O to about 20 cmH2O, or in other forms up to
about 30 cmH2O. The blower may be as described in any one of the following patents or patent applications:
U.S.PatentNo.7,866,944;U.S.PatentNo.8,638,014;U.S.PatentNo.8,636,479;andPCTPatentApplicationPublication
No. WO 2013/020167.

4.4.1.2 Transducer(s)

[0064] Transducers may be internal of the RPT device, or external of the RPT device. External transducers may be
located for example on or form part of the air circuit, e.g., the patient interface. External transducers may be in the form of
noncontact sensors such as a Doppler radar movement sensor that transmit or transfer data to the RPT device.

4.4.1.3 Air circuit

[0065] An air circuit 4170 in accordance with an aspect of the present technology is a conduit or a tube constructed and
arranged in use to allow a flow of air to travel between two components such as the pneumatic block 4020 and the patient
interface 3000.
[0066] In particular, the air circuit 4170 may be in fluid connection with the outlet of the pneumatic block and the patient
interface. The air circuitmay be referred to as an air delivery tube. In some cases theremaybe separate limbs of the circuit
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for inhalation and exhalation. In other cases a single limb is used.
[0067] In some forms, the air circuit 4170 may comprise one or more heating elements configured to heat air in the air
circuit, for example to maintain or raise the temperature of the air. The heating element may be in a form of a heated wire
circuit, andmay comprise one ormore transducers, such as temperature sensors. In one form, the heatedwire circuitmay
be helically wound around the axis of the air circuit 4170. The heating element may be in communication with a controller
such as a central controller 4230 or a humidifier controller 5250. One example of an air circuit 4170 comprising a heated
wire circuit is described in United States Patent Application No. US/2011/0023874.

4.5 HUMIDIFIER

4.5.1 Humidifier overview

[0068] In one formof the present technology there is provided a humidifier 5000 (e.g. as shown in Fig. 5A) to change the
absolute humidity of air or gas for delivery to a patient relative to ambient air. Typically, the humidifier 5000 is used to
increase theabsolute humidity and increase the temperature of the flowof air (relative to ambient air) before delivery to the
patient’s airways.

4.6 FLUID CONNECTOR

[0069] Fig. 6A illustratesasideviewofafluidconnector 9000withafirst end9002andasecondend9004matedwithone
another. A portion of a fluid conduit 9006, which may be part of the air circuit 4170, is connected to the second end 9004.
Instead of the fluid conduit 9006, an adaptor or connector to a fluid conduit may be provided. An outlet of an RPT device
4000 may comprise a second end 9004 in some forms of the present technology.
[0070] The fluid connector 9000may be configured to removably form a sealed connection to allow a flow of air to travel
therethrough, such as from the RPT device 4000 to the patient interface 3000. The fluid connector 9000 may comprise a
plurality of components, suchasafirst end9002andasecondend9004,whichmaybe releasably connected toeachother
to make and/or break the sealed connection.
[0071] The first end 9002 and the second end 9004 may form a pneumatic path therebetween via complementary
sealing portions, and be retained to each other by complementary retaining portions that may be separate portions to the
complementary sealing portions. Accordingly, each of the first end 9002 and the second end 9004 may comprise a
separate sealing portion and a retaining portion, as is described in further detail elsewhere in the present document.
[0072] Where the sealing function and the retaining function are performed by separate complementary portions, each
of the sealing and/or the retaining functions may be more readily optimised, to address one or more of competing design
requirements. For example, where one pair of complementary portions function to seal and retain two components,
formation of a tight seal may lead to a high frictional force, decreasing ease of connection and/or disconnection of the
components.
[0073] Furthermore,where theusability of connection/disconnection is improved, thesealmaynot beas robust, suchas
in cases where the two components may be subject to forces and/or torques in varying directions and magnitudes. In the
casesof a fluid connector suchas thosedescribed in thepresent document, apatientwearingapatient interface3000may
move about while asleep, or preparing to go to sleep, causing the fluid connector to be pulled and/or twisted in various
directions.
[0074] Thus, one aspect of the present technology relates to a fluid connector 9000, wherein the first end 9002 and the
second end 9004 are connected, or connectable, to each other by complementary sealing portions and complementary
retaining portions.
[0075] Inone form, thefirst end9002and thesecondend9004maycomprisecomplementarysealingportions to forman
air sealwhen connected. Theair sealmaybe configured to formandmaintain a sealing engagement to allowaflowof air to
travel therethrough. The sealing engagement may be sufficient to allow a pressurised flow of air to travel therethrough,
such as at pressures between 4 cm H2O to 40 cm H2O to provide respiratory therapies.
[0076] In some forms, the first end 9002 and the second end 9004 may comprise complementary portions to retain the
first end9002and the secondend9004.The retaining portionsmaymaintain the first end9002and the secondend9004 in
sealing engagement with each other, such as by preventing accidental disengagement. The retaining portions may
comprise latching mechanisms as will be detailed further in the present document.
[0077] Fig. 6B illustrates a sectional view of the fluid connector 9000 where the first end 9002 and the second end 9004
are not connected to oneanother. In this view, a seal portion 9008 is visible. The seal portion 9008maybe formed fromany
material that is suitable for forming a seal in an air path of a device that provides breathing gas to a patient, for example,
silicone or thermoplastic elastomer (TPE). The seal portion 9008 extends around a first opening 9010, which is illustrated
as the interior of a first tube9022.A latchingportion 9012,whichmaybe in in the formof a recess, is provided in the first end
9002. The latching portion 9012may be provided on opposed sides as illustrated in Fig. 6b, on a single side or all around a
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peripheryof thefirst end9002.As illustrated, the latchingportion9012 isanundercut that is substantially perpendicular toa
central axis of the first end 9002. Other angles are possible depending on the retention force desired.
[0078] The second end 9004 includes a sealing surface 9016. The sealing surface 9016 may be formed circumfer-
entially around a second opening 9018 that is illustrated as the interior of a second tube 9020. The sealing surface 9016 is
illustrated as a substantially annular surface that extends radially and perpendicularly (i.e., at 90°) away from the second
tube 9020. Thismay result in the sealing surface 9016 being substantially perpendicular to a direction of the fluid flow from
the first end 9002 to the second end 9004. However, the sealing surface 9016 could also extend outward at an angle such
that the sealing surface 9016 is beveled. For example, the sealing surface could be at 85°, 80°, 75°, 70°, 65°, 60°, 55°, 50°
or 45° angle, positive or negative, or any value in between. As can be seen in Fig. 6B, the second tube 9020may comprise
an overhang portion 9034 that extends beyond the sealing surface 9016 towards the seal portion 9008. Thismay result in
the overhang portion 9034 of the second tube 9020 extending through the seal portion 9008 as illustrated in Fig. 6C. It will
be understood that the second tube 9020 need not comprise an overhang portion in some examples of the present
technology.
[0079] The overhang portion may be configured to align the first end 9002 with the second end 9004 in one or more
directions. The overhang portion 9034may be configured to be inserted into a guide portion 9038 on the first end 9002 to
act as a lead-in and align the second end 9004with the first end 9002 in a radial (or transverse) direction. Thus the first end
9002 and second end 9004may have amale/female relationship. Additionally, a stop 9030may be provided to limit travel
of the second tube 9020, for example by abutting the overhang portion 9034 at the limit of travel. Although the overhang
portion 9034 is shown as a tube, the overhang portionmay not extend continuously around a circumference of the second
end 9004, as it would be internal to the seal created by the complementary sealing portions (seal portion 9008 and sealing
surface 9016). The overhang portion may extend only partially through the seal portion 9008, such as in castellated
extensions, tabs, ribs and the like.
[0080] With the configuration illustrated in Fig. 6C, the interior flow path of the fluid connector 9000 defined by the first
tube 9022, second tube 9020 and stop 9030 may have very little flow restriction because the interior flow path is
substantially the same as the interior of the fluid conduit 9006, for example as evaluated in cross section shape and size.
Thus the fluid connector 9000 may have negligible pressure drop when air is flowing through the fluid connector 9000
throughout a patient’s breathing cycle and therapy pressure (e.g., at pressures between 4 cm H2O to 40 cm H2O).
[0081] The seal portion 9008may include a portion that contacts the sealing surface 9016 in any form that is suitable for
forming a face seal, such as by tangential contact therebetween. As illustrated, the seal portion 9008 contacts the sealing
surface 9016 with a substantially frustoconical shape, which is similar to a bellows-shape or partial bellows-shape.
Alternatively, a partial spherical, or partial toroidal surface may be provided on the seal portion 9008. With any of these
shapes, the seal portion 9008may contact the sealing surface 9016 before the latching portion 9012 and complementary
latching portion 9014are fully or evenpartially engaged. Alternatively, the seal portion 9008and sealing surface 9016may
be separated by a gap even after the latching portion 9012 and complementary latching portion 9014 are fully engaged. In
this scenario, internal pressurization may cause the seal portion 9008 to move into contact with the sealing surface 9016
and form a seal.
[0082] The seal portion 9008may comprise a resilient and compliant material such that it may deform under load, while
maintaining its original configuration when the load is removed therefrom. The seal portion 9008may be configured to be
readily deformed under load to form and/or maintain a seal with the sealing surface 9016. In some forms, the seal portion
9008 may comprise a membrane composed of silicone. The silicone membrane seal portion 9008 may be sufficiently
compliant that itwoulddeform tomove into contactwith thesealing surface9016due to thepressurecausedby theair flow.
The silicone membrane seal portion 9008 may additionally or alternatively be sufficiently compliant such that it would
maintain a sealing engagement with the sealing surface 9016 evenwhen compressed from its undeformed configuration.
[0083] Theproposedconfigurationsof theseal portion9008mayprovideaseal that is compliantwith respect toamating
direction between the first end 9002 and the second end 9004 (e.g., leftwards in Fig. 6b) and/or compliant in a direction
radial to an axis defined by a direction of engagement between the first end 9002 and the second end 9004 (e.g., up and
down in Fig. 6b).
[0084] The force necessary to compress the seal portion 9008 (e.g. when compression is required to form and/or
maintain a seal) may be sufficiently low so as to not be a significant compressive force. For example, the force required to
compress the seal portion 9008 may be less than a force required to engage the latching portion 9012 with the
complementary latching portion 9014, such as to overcome any friction in connecting the second end 9004 and the first
end 9002. Alternatively, the force required to compress the seal portion 9008may be less than half of the force required to
engage the latching portion 9012 with the complementary latching portion 9014. Alternatively, the force required to
compress the seal portion 9008may be less than one tenth of the force required to engage the latching portion 9012 with
the complementary latchingportion9014. Thus in a configurationwhere the seal portion9008contacts the sealing surface
9016 before the latching portion 9012 and complementary latching portion 9014 are fully engaged, a user may not
encounter significant force thatwouldbemistaken for full engagement. In some forms, any force causedbyacompression
of the seal portion 9008 for connection of the second end 9004 and the first end 9002 may be sufficiently small that it is
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substantially imperceptible to a user. That is, the force perceived by a user in a configurationwherein the seal portion 9008
is removed from the first end 9002 may be substantially identical to a configuration where the seal portion 9008 must be
compressed for connection.
[0085] The shapes of the seal portion 9008 according to the present technology may provide a seal that is compliant
opposite to amating direction between the first end 9002 and the second end 9004 (e.g., rightwards in Fig. 6B). This may
allow for a seal portion 9008 that can seal with the sealing surface 9016 even if a gap exists between seal portion 9008 and
sealing surface 9016 when the fluid connector 9000 is unpressurized.When pressure is provided to an interior of the fluid
connector 9000 (e.g., to the first tube 9022), the seal portion 9008 may expand towards and contact the sealing surface
9016 to forma seal.With this configuration, a user should not encounter any additional forcewhen connecting the first end
9002 to the secondend9004beyond the forcenecessary toengage the latchingportion9012andcomplementary latching
portion 9014.
[0086] Thus, the seal portion 9008 and the sealing surface 9016 may be configured to form a seal while remaining free
from retention by each other. As a result, any latching or retaining function in the fluid connector 9000 may be separated
from the sealing function.
[0087] Although specific configurations of the seal portion 9008 are discussed above, other configurations are possible.
For example, some forms of the seal portion 9008 may include an o-ring or a gasket material.
[0088] Either the seal portion 9008 or the sealing surface 9016 or both may be configured such that misalignment
between the seal portion9008and sealing surface9016still results in a seal between the seal portion9008and the sealing
surface 9016. For example, the seal portion 9008 and/or the sealing surface 9016 may be configured to form a seal
therebetween while allowing for a range of misalignments in radial (or transverse) and/or axial directions.
[0089] Forexample, thesealing surface9016maycompriseanannular shape (as shown inFig. 6H) configured to forma
face seal with a surface of the seal portion 9008 in a plurality of radial positions. That is, the seal portion 9008 and the
sealing surface 9016may form a seal therebetween although an axis of the first tube 9022 and an axis of the second tube
9020 may be misaligned, for example by 0.5 mm, 1 mm, 1.5 mm, 2 mm, 3 mm or 4 mm. In one form, the sealing surface
9016may comprise a sufficiently wide annular portion such that the seal portion 9008may be able to form a seal thereto.
[0090] Thesecondend9004also includesacomplementary latchingportion9014. Thecomplementary latchingportion
9014 is illustrated as a cantilevered hook including an engagement protrusion that mates or engages with the latching
portion 9012. Aswith the latching portion 9012, the complementary latching portion 9014may be provided on a plurality of
(e.g. opposed) sides as illustrated in Fig. 6B or on a single side. The complementary latching portion 9014 may be in the
form of U-shaped or C-shaped cut-through as illustrated in Fig. 6D. The complementary latching portion 9014 may be
depressed to engage or disengage the complementary latching portion 9014 from the latching portion 9012 and allow
engagement or disengagement between the first end 9002and the secondend9004. Althoughprovidingmore than twoof
the complementary latching portion 9014 is possible, doing somaymake it unnecessarily difficult to disengage the second
end 9004 from the first end 9002.
[0091] The latching portion 9012 and the complementary latching portion 9014may be configured to provide an audible
or haptic feedback to the user when engaged or disengaged.
[0092] In combination, the stop 9030 and latching portion 9012 may define a predetermined distance (travel) that the
second end 9004 canmovewith respect to the first end 9002while the two ends are connected. For example, if a first axial
distance between the stop 9030 and latching portion 9012 is greater than a second axial distance between an end of the
second tube 9020 and the engagement protrusion on the complementary latching portion 9014, then the difference
between the first axial distanceand the secondaxial distancewill defineapredeterminedamount of travel that is non-zero.
If the first axial distance and the second axial distance are equal, then no travel will be possible. However, there may be
benefits associatedwith a non-zero travel at leastwith respect to ease ofmanufacture because a non-zero travelwill allow
formanufacturing tolerance thatmay reduce cost. Thus it may also be beneficial for the seal portion 9008 to be configured
to form a seal with the sealing surface 9016with a worst casemanufacturing tolerance and after a predetermined amount
of wear and/or creep in the fluid connector 9000. The shapes for the seal portion 9008 discussed abovemay allow for the
seal portion 9008 to account for such a worst case scenario.
[0093] Asbest seen inFig. 6B, thesecondend9004may includean innerportion9024andanouter portion9026 that are
rotatably coupled to one another at an interface 9028. The inner portion 9024 may include the seal portion 9008 and the
outer portion 9026may include the complementary latching portion 9014. As illustrated, the inner portion 9024 is rigidly or
fixedly connected to the fluid conduit 9006 such that the inner portion 9024 and the fluid conduit 9006may rotate together
with respect to the outer portion 9026. At least a part of the fluid conduit 9006 may be overmolded onto the inner portion
9024 to form the rigid connection therebetween. In other forms, the fluid conduit 9006may be friction fit, or interference fit
into the inner portion 9024 so as to form a rigid connection.
[0094] The inner portion 9024 and the outer portion 9026 may be configured such that one or more cavities, such as
annular cavities, may be created when assembled. The cavitiesmay assist the inner portion 9024 to rotate with respect to
the outer portion 9026 by reducing the friction therebetween. Additionally, the cavities may reduce a weight of the
connector, therebyprovidingan improveduserexperience.Furthermore, cavitiesmayallow the latchingportion9014 tobe
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depressed thereinto for engagement/disengagement, while maintaining a sealed air path through the connector.
[0095] As best viewed in Fig. 6D, the outer portion 9026may have an outer profile that has four curved sides as well as
smaller radii at corners, a combination of which may create a uniquely identifiable outer profile in comparison to a typical
circular profile.Thefirst end9002may includeacomplementarily shaped recess.Thus thefirst end9002 includesa female
portion and the second end 9004 includes a male portion. Including male and female portions in the above form, or any
other non-standard shape or configuration, may provide benefits.
[0096] First, the fluid connector 9000 comprising non-standard shapes and/or configurations may not conform to
industry standards (e.g., ISO5356‑1),which includeuseof a circular spigot includinga lead-in taper, ontowhicha cuff (e.g.
rubber) is inserted over. Althoughnot confirming to an industry standardmay seemcounter intuitive, theremaybebenefits
such as addressing shortcomings of the prior art connectors as described elsewhere in the present document.
[0097] For example, the fluid connector 9000 may be used to connect an RPT device and patient interface that are
designed to operate optimally together. For example, the RPT devicemay provide a lower flow rate that can only be taken
advantage of by a patient interface that is designed to operate with that lower flow rate (e.g. the patient interface may
comprise a proprietary vent). Then, having a fluid connector 9000 that does notmatewith an industry standardwill ensure
that only the correctRPTdevice andpatient interfaceareused together. Second, particularlywith the illustratedprofile, the
first end and the second end 9004may bematedwith one another only in a predetermined number of relative orientations
(e.g., four). Thepresent four-sidedshapealsomayprovidewell-definedsides thatareeasy to identifyandgrip for actuation
of the complementary latching portion 9014. Thirdly, a non-standard shape such as that described herein, or others, may
allow a user to readily identify which end of a patient conduit 4170 may be a complementary connector to another
connector, such as an outlet of the RPT device.
[0098] Fig. 6E illustrates another example of a present technology, wherein a port 9032 is included in the first end 9002.
The port 9032may be used to sense pressure downstream of a blower and outside of a housing of the blower, such as by
sensing a pressure downstream of the RPT device. The port 9032 may be in fluid connection to the second end 9004 to
determine a pressure of the air in the second opening 9018.
[0099] In one form, the port 9032may be in fluid communication with an interior of the second opening 9018, such as by
formingafluid connection toanopening in the interior of the seal portion9008.Theopening in the interior of the seal portion
9008may be in turn in fluid communication with a pressure tap 9036 to the second opening 9018. Thus the first end 9002
and the secondend9004may form twofluid connections therebetweenwhen connected to eachother. Theport 9032may
provideanadvantageof beingable tomeasurepressure closer to apatient than if pressure ismeasured in theRPTdevice.
Due to pressure losses inherent in internal fluid flowaswell as possible leaks throughout the air path from the blower to the
patient, measuring the pressure closer to the patient may provide a more accurate measurement than a pressure
measurement carried out further from the patient.
[0100] Also, the present arrangement allows for the second end 9004 to be rotated with respect to the first end 9002
while still maintaining two fluid connections (i.e. one to deliver the flow of air, another to measure pressure). This may be
advantageous for allowing the fluid conduit 9006 to rotate with respect to the outer portion 9026, thus reducing torque
imposed on the fluid conduit and/or the outer portion 9026. Furthermore, such a configuration may also allow a user to
connect the first end 9002 and the second end 9004 in one of a plurality of rotational orientations to each other while
maintaining the two fluid connections.
[0101] Fig. 6F illustrates the first end9002 integrated intoanRPTdevice 4000with the secondend9004connected.Fig.
6G illustrates the first end 9002 integrated into the RPT device 4000 with the second end 9004 disconnected.
[0102] Although the preceding description generally describes both halves of a connector system together, e.g., a first
end 9002 and a second end 9004, it is to be understood that the description of either half may be considered in isolation.
[0103] Figs 7A - 7I illustrate some alternative or additional aspects of the present technology. Except as set forth
hereinafter, like reference numbers are the same as described above and thus repetitive description is omitted.
[0104] Fig. 7A illustrates the first end9002 integrated into anRPTdevice4000with the secondend connected. Fig. 7B is
similar except that the second end 9004 is disconnected, which rendersmore aspects visible. As best seen in Fig. 7b, the
first end 9002 differs from that described above in that a key 9040 and a secondary connector receptacle 9044 are
included. The second end 9004 differs in that a slot 9042 and flat 9046 are included. These and other additional features
are described in greater detail below.
[0105] The keys 9040 and slots 9042 are illustrated on opposed sides (i.e., 180° apart) of the fluid connector 9000.With
this orientation, the first end 9002 and second end 9004may be restricted in that only twomating orientations are possible
(e.g., a first orientation and a second orientation where one of the first end 9002 and the second end 9004 is rotated 180°
with respect to the other). If two keys 9040 and slots 9042 are provided and separated by an angle less than 180°, then a
singlemating orientationmay be achieved. A singlemating orientationmay also be achieve by including a single key 9040
and slot 9042. Of course, any number of mating orientations may be achieved by selecting at least the number of slots
9042. For example, by including a single key 9040 and three slots 9042, three different mating orientations can be
achieved. As will be appreciated, selecting the number and relative orientation (e.g., angles there between) of keys 9040
and slots 9042, numerous, if not infinite, combinations can be achieved, which may be advantageous in that unique fluid
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connectorsmaybe achievedwhilemaintaining other common components (such as the seal portion 9008).Of course, the
keys 9040 and slots 9042 may be switched, or even intermingled, between the first end 9002 and second end 9004.
[0106] The slots and keys may be in one of a number of possible shapes. In one form, the slots and keys may be an
elongate shape as for example akin to a mechanical key such as may be used in rotating machinery for alignment and/or
retention.
[0107] However, a two-orientation configuration as illustrated may be advantageous at least in some scenarios. For
example, a two-orientation configurationmayallow for easyalignment for the visually impairedorwhile leaving lights offso
as tonot disturbabedpartner. If flats 9046are includedonopposedsideswhereauserwouldnaturally grip the secondend
9004 (for example, between a thumb and index finger), the user may readily align the second end 9004 with the first end
9002 by feel. For example, if the first end is included in theRPT device 4000, which as a configuration that allows a user to
discern its orientation by feel, both halves of the fluid connector 9000 canbe oriented by feel. Of course, the flats 9046may
be omitted and the user may achieve similar effect by grasping the complementary latching portion 9014.
[0108] In the particular arrangement shown in Figs. 7A‑7B, the two-orientation configuration may ensure that the
cantilevered latching portion is placed angularly displaced (e.g. by 90 degrees) from the electrical connector 9048. As a
result, theelectrical connector 9048maybeplaceddirectly adjacent to thefluid connector 9000without adversely affecting
access thereto for connection and/or disconnection.
[0109] As shown in Figs. 7C‑7D, the inner tube 9022 may extend outwardly to create a cavity in a shape of an annular
prism in thefirst end9002.Theannular cavitymaycomprise thekeys9040 therein, suchas topreventengagementof other
typesof connectors thatmaybelong toacomponent that doesnot formapart of the intended treatment system.Asa result,
the usermay be prevented from receiving suboptimal therapy, whichmay result in the user being treatedwith one ormore
of: an incorrect pressure, suboptimal flow rates, increasedCO2 or others, any of whichmay result in a suboptimal therapy
regime.
[0110] Although described herein as flat, the flats 9046 do not necessarily need to be flat in a strict sense. Instead, the
flats 9046may be considered to be less curved or rounded than other portions of the second end 9004 and thus would be
more flat or closer to flat than other portions.
[0111] The flats 9046 may provide other advantages. For example, as readily seen in Figs. 7A - 7D, a flat 9046 may
provide room for or access to a secondary connector receptacle 9046 and/or a main electrical connector 9048. A
secondary connector receptacle 9046may be useful for an electrical connector or fluid connector used in conjunctionwith
the fluid connector 9000. For example, if a version of the fluid conduit 9006 includes electrical components (e.g., a heater
and/or a sensor), a flat 9046 may provide room for an electrical connector at the secondary connector receptacle 9044
within the same footprint of the fluid connector 9000 aswithout the secondary connector 9044. Similarly, if secondary fluid
connection is desired (e.g., a pressure sense or fluid sampling line), a similar advantage may be achieved. Of course, a
combined fluid and electrical connector could be provided in the secondary connector receptacle 9044. Similar
advantages may be provided for the main electrical connector 9048.
[0112] Even if the flats 9046 are omitted, it may be advantageous to maintain the same relative orientation as that
illustrated because that orientation will orient the complementary latching portions 9014 away from the secondary
connector 9044 and electrical connector 9048 (assuming that one or both of those connectors are provided on the
RPT device 4000).
[0113] Fig. 7Nshowsacross-sectionof a secondend9004according toanother exampleof thepresent technology.Fig.
7N shows the outer portion 9026 to comprise an overhang portion 9070. The overhang portion 9070 may extend from
approximately an axial position of the sealing surface 9016.
[0114] The overhang portion 9070may be configured such that in use, it would be inserted into an annular cavity in the
first end 9002. When engaged with the first end 9002, the overhang portion 9070 may engage an inner surface of the
annular cavity to resist relative rotation between the first end 9002 and the second 9004. The distance that overhang
portion 9070 extends forwards of the sealing surface 9016 in the axial directionmay substantially match the distance that
inner tube9022and seal portion9008extendoutwardly fromstop9030so that,when theendof theoverhangportion9070
abuts stop 9030, the sealing surface 9016 is in sealing contact with seal portion 9008. In this position, sealing portion 9008
may be compressed to ensure a good seal is obtained. The distance that overhang portion 9070 extends forwardsmay be
selected to be a distance that makes it difficult to connect to first end 9002 a second end 9004 that is not specifically
designed to connect to first end 9002 to help ensure that only patient interfaces designed to be used with the RPT device
are able to be connected thereto.
[0115] Fig. 7Nalso shows the complementary latchingportion 9014 tobeaxially aligned to the sealing surface9016. For
example, an engagement protrusion of the complementary latching portion 9014 may be located axially in line with the
sealing surface 9016. The engagement protrusionmay comprise a lead-in bevel (as shown in Fig. 7N) to improve ease of
insertion of the second end 9004 into the first end 9002.
[0116] In some forms the inner portion 9024 may comprise a radial outer surface 9072 configured to engage the inner
surface of the complementary latching portion 9014 when depressed. Thus, the radial outer surface 9072 may provide a
stop surface configured to limit radial deflection of the complementary latching portion 9014. The radial outer surface 9072
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may be axially in line with the sealing surface and/or the engagement protrusion.
[0117] As best seen in Figs. 7E and 7F, the inner portion 9024 includes the sealing surface 9016 at a first end. The inner
portion 9024 may be connected to the tube at a second end, such as via an end fitting 9050. The inner portion 9024 may
include a stabiliser 9052 that maintains a position of the inner portion 9024 with respect to the outer portion 9026 (Fig. 7I
illustrates two stabilisers 9052, Fig. 7N illustrates one stabiliser 9052). The stabiliser 9052 may be made of an elastomer
(e.g. a thermoplastic elastomer or silicone) such that it is compliant and resilient. The stabiliser 9052maybe coupled to the
inner portion by overmoulding or adhesive. The stabiliser 9052 may thus allow for some movement and tolerances
between the inner portion 9024 and outer portion 9026 while maintaining the inner portion 9024 in position with respect to
the outer portion 9026 and preventing contact between relatively rigid components which could result in an undesirable
rattle sound. The stabiliser 9052 may also include flat portions 9054 (only one visible in Fig. 7f) on diametrically opposed
sides to rotationally locate the inner portion 9024 with respect to the outer portion 9026 (e.g. during assembly). The
stabiliser 9052 may also be radially tapered, such that the stabiliser 9052 includes thinner wall thicknesses as the radius
increases outward.
[0118] The outer portion 9026 and/or the inner portion 9024 may comprise or consist of a relatively rigid component,
such as polycarbonate or polypropylene. Additionally, the inner surface of the annular cavity of the first end 9002 may
further consist of a relatively rigid component. Thus, the engagement between the first end 9002 and the second end 9004
may be made without incurring cumbersome high friction.
[0119] In some forms of the technology the outer portion 9026 and inner portion 9024 are discrete components that are
connected together during assembly of the second end 9004. Thismay requiremanual assembly of the second end 9004
butmayhave theadvantageof that outer portion9026and innerportion9024are relatively easy tomanufacture, e.g. using
a moulding process. In alternative forms of the technology, the second end 9004 may be formed by overmoulding inner
portion 9024 onto the fluid conduit 9006.One drawback of this approach is that the fluid conduit 9006 and the inner portion
9024 may need to be threaded through the openings in the second end 9004 during assembly.
[0120] The stabiliser 9052 may be located towards an end of the inner portion 9024, such as within 5 mm, 10 mm or 15
mm from an end of the inner portion 9024, or 10%, 20%, or 30% of an overall length of inner portion 9024 from one end
thereof.
[0121] Use of a stabiliser 9052 may more readily allow a reduction in weight of the second end 9004. That is, the inner
portion 9024 and the outer portion 9026 may be separated radially by a gap, the size and configuration of which is
maintained predictably and stably by the stabiliser 9052. Thus, the assembly of the second end 9004may reliably form a
connection and seal with the first end 9002.
[0122] The inner portion 9024may includeaboss 9056 (illustratedasa circumferential shoulder) at theendadjacent the
fluid conduit 9006.Theboss9056maycouplewith theouter portion9026.Theboss9056 is locatedat anopposite endwith
respect to thestabiliser 9052, such that the inner portion is constrainedat twoends.A taper9058maybe includedadjacent
the boss 9056. The taper 9058 may ease assembly with the fluid conduit 9006 and/or end fitting 9050.
[0123] The outer portion 9026 may include an inner surface on which an overmould 9060 is applied, which may allow
relativemovement between the complementary latching portion 9014 and surrounding portions of the outer portion 9026.
Theovermould9060mayallow forprotectionagainstwaterorother contaminant ingressandpreventor reduceair leakage
and/or noise leakage. The overmould 9060may be provided anywhere that there is a potential ingress or egress path for
noise and/or contamination. Other noise reduction features may be provided. For example, a circumferential wall (not
illustrated)maybe provided radially outward from the seal portion 9008,whichmay reducenoise leakage through the seal
portion 9008.
[0124] Figs. 7G and 7H illustrate a further difference in that engagement between the first end 9002 and second end
9004 is limitedby thestop9030a formedbyanendof theslot 9042.Thus thestop9030asdescribedabovemaybeomitted.
However in some forms of the technology stop 9030 as described above may be present as shown in Fig. 7G. In one
embodiment, one or more members formed of a non-rigid material may be mounted to stop 9030. For example, a ring-
shaped member or one or more partial ring-shaped members may extend outwards in a radial direction from stop 9030.
The ring-shaped members may be made from silicone, for example. Such members mounted to stop 9030 may help to
minimise travel of the second end 9004with respect to the first end 9002when the two ends are connected andmay do so
while accommodating manufacturing tolerances. In addition, if the components are configured such that the ring-shaped
member(s) need to be compressed in order for latching portion 9012 to engagewith complementary latching portion 9014
then thismay help provide amore detectable engagement indication (for example an audible and/or tactile click) to a user
connecting first end 9002 and second end 9004, which may be desirable to assist a user in knowing when the ends have
been connected suitably. Altering the extent towhich the ring-shapedmembers extendoutwards fromstop 9030mayalter
the degree of detectable engagement indication.
[0125] Fig. 7J illustrates an alternative configuration to provide a seal between the first end 9002 and the second end
9004, where a conical seal portion 9008a replaces the seal portion 9008 described above. The conical seal portion 9008a
contacts and seals with an inner diameter of the stop 9030 instead of the sealing surface 9016.
[0126] Fig. 7K illustrates another alternative configuration to provide a seal between the first end 9002 and the second
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end 9004. Here a flat seal portion 9008b is provided between two flanges 9062a, 9062b.
[0127] Figs. 7L and 7M illustrate another alternative configuration to provide a seal. Here, an exterior (in that it is outside
of the flow path) seal is provided by way of an outer conical seal portion 9008c. Such an outer conical seal portion 9008c
may contact, and thus seal, on a portion of the housing 9064 of the RPT device 4000 or any other convenient surface
outside of the fluid conduit 9006 and/or flow.
[0128] A second end 9004 as shown in Fig. 7E (or Fig. 7N) comprises slots 9042, an overhang portion 9070 extending
beyond the sealing surface 9016, and an outer profile comprising arcuate portions as well as flat portions. Such
combination of features may strongly indicate to the user that the second end 9004 would not be compatible with a
standard ISOconnector. Thus, advantageously, the user is prevented fromsetting up the therapy systemwith sub-optimal
components.
[0129] Fig. 8A is a perspective view of the seal portion 9008 as discussed above. Fig. 8B illustrates an optional
modification of the seal portion 9008 where an inner-most boundary 9066 of the seal portion 9008 is uneven. A roughly
sinusoidal boundary is illustrated, but any uneven boundary may be chosen. For example, a sawtooth, square wave,
random, or any other non-circular boundary may be chosen. Each of these boundaries may be functionally equivalent.
Suchunevenboundariesmaybebeneficial in that a leak is likely tooccur if a tube (suchasastandard ISO-taper) is inserted
into theseal portion9008.A leakcanbedetectedby theRPTdevice4000and thus theRPTdevice4000coulddetectwhen
the wrong connection is being used an either issue a warning and/or shut down. Alternatively, the leak could be large
enough that the incorrect connection will be rendered non-functional. The leak may be enhanced if the peaks 9066a are
relatively more rigid and/or have a higher coefficient of friction than adjacent portions.
[0130] Fig. 9 illustrates an alternative leak-inducing feature bywayof ribs 9068. The ribs 9068 run under the seal portion
9008 and/or along an interior portion of the flow passage. Such ribs may provide an alternative or additional leak path to
that described above, such as when a user attempts to form a seal with an interior of the first tube 9022.
[0131] Anotherway to achieve an intentional leakwhenattempting tomate one of the first end 9002 and the second end
9004 is to include a second seal that is intended to fully block an opening. For example, the key 9040 could include an
elastomeric portion (or anymaterial suitable for sealing), where the elastomeric portion covers and/or seals with a hole in
the inner portion 9024. Thus even if a connection is made that adequately seals with the seal portion 9008, a leak would
occur that could be detected and cause the RPT device 4000 to react accordingly.
[0132] For each of the leak scenarios related to incorrect connections described above, the leaks may be design to
provide an audible warning to a user. Thus instead of or in addition to theRPTdevice 4000 reacting to the leak, a usermay
be provided with an audible indication that the wrong connection is being used.
[0133] Another feature to reduce the likelihoodof an incorrect connection beingmade is to extend the pressure tap9036
into the center of the flow path similar to a pitot tube. This may partially occlude the flow path such that a tube cannot be
inserted far enough to form a seal. Alternatively, the pressure tap 9036 may be blocked, which could be detected by the
RPT device 4000.

4.7 GLOSSARY

[0134] For the purposes of the present technology disclosure, in certain forms of the present technology, one ormore of
the following definitions may apply. In other forms of the present technology, alternative definitions may apply.

4.7.1 General

[0135] Air: In certain formsof the present technology, airmay be taken tomeanatmospheric air, and in other formsof the
present technology air may be taken tomean some other combination of breathable gases, e.g. atmospheric air enriched
with oxygen.
[0136] Ambient: In certain forms of the present technology, the term ambient will be taken to mean (i) external of the
treatment system or patient, and (ii) immediately surrounding the treatment system or patient.
[0137] For example, ambient humidity with respect to a humidifier may be the humidity of air immediately surrounding
the humidifier, e.g. the humidity in the room where a patient is sleeping. Such ambient humidity may be different to the
humidity outside the room where a patient is sleeping.
[0138] In another example, ambient pressure may be the pressure immediately surrounding or external to the body.
[0139] In certain forms, ambient (e.g., acoustic) noise may be considered to be the background noise level in the room
where a patient is located, other than for example, noise generated by anRPTdevice or emanating fromamask or patient
interface. Ambient noise may be generated by sources outside the room.
[0140] Continuous Positive Airway Pressure (CPAP) therapy: CPAP therapy will be taken to mean the application of a
supply of air to an entrance to the airways at a pressure that is continuously positive with respect to atmosphere. The
pressure may be approximately constant through a respiratory cycle of a patient. In some forms, the pressure at the
entrance to the airways will be slightly higher during exhalation, and slightly lower during inhalation. In some forms, the
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pressurewill vary betweendifferent respiratory cyclesof thepatient, for example, being increased in response todetection
of indications of partial upper airway obstruction, and decreased in the absence of indications of partial upper airway
obstruction.
[0141] Patient: A person, whether or not they are suffering from a respiratory disease.
[0142] Automatic Positive Airway Pressure (APAP) therapy: CPAP therapy in which the treatment pressure is auto-
matically adjustable, e.g. from breath to breath, between minimum and maximum limits, depending on the presence or
absence of indications of SDB events.
[0143] Vent: (noun) the structure that allows an intentional flow of air from an interior of the mask, or conduit to ambient
air, e.g. to allow washout of exhaled gases.

4.7.2 Aspects of the respiratory cycle

[0144] Apnea: According to some definitions, an apnea is said to have occurred when flow falls below a predetermined
threshold for a duration, e.g. 10 seconds. An obstructive apnea will be said to have occurred when, despite patient effort,
some obstruction of the airway does not allow air to flow. A central apnea will be said to have occurred when an apnea is
detected that is due to a reduction in breathing effort, or the absence of breathing effort, despite the airway being patent. A
mixed apnea occurs when a reduction or absence of breathing effort coincides with an obstructed airway.

4.7.3 RPT device parameters

[0145] Flow rate: The instantaneous volume (ormass) of air delivered per unit time.While flow rate and ventilation have
the same dimensions of volume or mass per unit time, flow rate is measured over a much shorter period of time. In some
cases, a reference to flow rate will be a reference to a scalar quantity, namely a quantity having magnitude only. In other
cases, a reference to flow rate will be a reference to a vector quantity, namely a quantity having both magnitude and
direction. Where it is referred to as a signed quantity, a flow rate may be nominally positive for the inspiratory portion of a
breathing cycle of a patient, and hence negative for the expiratory portion of the breathing cycle of a patient. Flow rate will
be given the symbolQ. ’Flow rate’ is sometimes shortened to simply ’flow’. Total flow rate,Qt, is the flow rate of air leaving
theRPTdevice.Vent flow rate,Qv, is theflow rateofair leavingavent toallowwashoutof exhaledgases. Leakflow rate,Ql,
is the flow rateof leak fromapatient interface system.Respiratory flow rate,Qr, is the flow rateof air that is received into the
patient’s respiratory system.
[0146] Leak: The word leak will be taken to be an unintended flow of air. In one example, leakmay occur as the result of
an incomplete seal between a mask and a patient’s face. In another example leak may occur in a swivel elbow to the
ambient.

4.7.4 Materials

[0147] Silicone or Silicone Elastomer: A synthetic rubber. In this specification, a reference to silicone is a reference to
liquid silicone rubber (LSR)or a compressionmouldedsilicone rubber (CMSR).One formof commercially available LSR is
SILASTIC (included in the range of products sold under this trademark), manufactured by Dow Corning. Another
manufacturer of LSR is Wacker. Unless otherwise specified to the contrary, an exemplary form of LSR has a Shore A
(or Type A) indentation hardness in the range of about 35 to about 45 as measured using ASTM D2240
[0148] Polycarbonate: a typically transparent thermoplastic polymer of Bisphenol-A Carbonate.

4.8 OTHER REMARKS

[0149] Aportion of the disclosure of this patent document containsmaterial which is subject to copyright protection. The
copyright owner has no objection to the facsimile reproduction by anyone of the patent document or the patent disclosure,
as it appears in Patent Office patent files or records, but otherwise reserves all copyright rights whatsoever.
[0150] Unless the context clearly dictates otherwise and where a range of values is provided, it is understood that each
intervening value, to the tenth of the unit of the lower limit, between the upper and lower limit of that range, and any other
stated or intervening value in that stated range is encompassedwithin the technology. The upper and lower limits of these
intervening ranges, which may be independently included in the intervening ranges, are also encompassed within the
technology, subject toanyspecifically excluded limit in thestated range.Where thestated range includesoneor bothof the
limits, ranges excluding either or both of those included limits are also included in the technology.
[0151] Furthermore, where a value or values are stated herein as being implemented as part of the technology, it is
understood that such values may be approximated, unless otherwise stated, and such values may be utilized to any
suitable significant digit to the extent that a practical technical implementation may permit or require it.
[0152] Unless defined otherwise, all technical and scientific terms used herein have the same meaning as commonly
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understood by one of ordinary skill in the art towhich this technology belongs. Although anymethods andmaterials similar
or equivalent to those described herein can also be used in the practice or testing of the present technology, a limited
number of the exemplary methods and materials are described herein.
[0153] When a particular material is identified as being used to construct a component, obvious alternative materials
with similar propertiesmay be used as a substitute. Furthermore, unless specified to the contrary, any and all components
herein described are understood to be capable of being manufactured and, as such, may be manufactured together or
separately.
[0154] It must be noted that as used herein and in the appended claims, the singular forms "a", "an", and "the" include
their plural equivalents, unless the context clearly dictates otherwise.
[0155] The publications discussed herein are provided solely for their disclosure prior to the filing date of the present
application. Nothing herein is to be construed as an admission that the present technology is not entitled to antedate such
publication by virtue of prior invention. Further, the dates of publication provided may be different from the actual
publication dates, which may need to be independently confirmed.
[0156] The terms "comprises" and "comprising" should be interpreted as referring to elements, components, or steps in
a non-exclusive manner, indicating that the referenced elements, components, or steps may be present, or utilized, or
combined with other elements, components, or steps that are not expressly referenced.
[0157] Thesubject headingsused in thedetaileddescriptionare includedonly for theeaseof referenceof the readerand
should not be used to limit the subject matter found throughout the disclosure or the claims. The subject headings should
not be used in construing the scope of the claims or the claim limitations.
[0158] Although the technology herein has been described with reference to particular examples, it is to be understood
that these examples are merely illustrative of the principles and applications of the technology. In some instances, the
terminology and symbolsmay imply specific details that are not required to practice the technology. For example, although
the terms "first" and "second"maybeused, unless otherwise specified, they are not intended to indicate anyorder butmay
be utilised to distinguish between distinct elements. Furthermore, although process steps in the methodologies may be
describedor illustrated inanorder, suchanordering isnot required.Thoseskilled in theartwill recognize that suchordering
may be modified and/or aspects thereof may be conducted concurrently or even synchronously.
[0159] It is therefore to be understood that numerous modifications may be made to the illustrative examples and that
other arrangements may be devised without departing from the scope of the technology.

4.9 REFERENCE SIGNS LIST

[0160]

1000 patient
1100 bed partner
3000 patient interface
3100 seal - forming portion
3110 sealing flange
3120 support flange
3200 plenum chamber
3210 perimeter
3220 marginal edge
3300 structure
3400 vent
3500 decoupling structure
3510 swivel
3520 socket
3600 connection port
3700 forehead support
3800 anti - asphyxia valve
4000 rpt device
4010 external housing
4012 upper portion
4014 portion
4015 panel
4016 chassi
4018 handle
4020 pneumatic block
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4100 pneumatic component
4110 air filter
4112 inlet air filter
4114 outlet air filter
4122 inlet muffler
4124 outlet muffler
4140 pressure generator
4142 blower
4144 motor
4170 air circuit
4180 supplemental oxygen
4200 electrical component
4202 board Assembly PCBA
4210 power supply
4220 input device
4230 central controller
4232 clock
4240 therapy device controller
4250 protection circuit
4260 memory
4270 transducer
4272 pressure transducer
4272 pressure sensor
4274 flow rate sensor
4276 motor speed transducer
4280 data communication interface
4282 remote external communication network
4284 local external communication network
4286 remote external device
4288 local external device
4290 output device
4292 display driver
4294 display
4300 algorithm
4310 pre - processing module
4312 pressure compensation algorithm
4314 vent flow rate calculation algorithm
4316 leak flow rate algorithm
4318 respiratory flow rate algorithm
4320 therapy engine module
4321 phase determination algorithm
4321 fuzzy phase determination algorithm
4322 waveform determination algorithm
4323 ventilation determination algorithm
4324 inspiratory flow limitation determination
4325 apnea / hypopnea determination
4326 snore determination algorithm
4327 airway patency determination algorithm
4328 target ventilation determination algorithm
4329 therapy parameter determination algorithm
4330 therapy control module
5000 humidifier
5250 humidifier controller
9000 fluid connector
9002 first end
9004 second end
9006 fluid conduit
9008 seal portion
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9008a conical seal portion
9008b flat seal portion
9008c outer conical seal portion
9010 first opening
9012 latching portion
9014 complementary latching portion
9016 sealing surface
9018 second opening
9020 second tube
9022 first tube
9024 inner portion
9026 outer portion
9028 interface
9030 stop
9030a stop
9032 port
9034 overhang portion
9036 pressure tap
9038 guide portion
9040 key
9042 slot
9044 secondary connector receptacle
9046 flat
9048 main electrical connector
9050 end fitting
9052 stabiliser
9054 flat portion
9056 boss
9058 taper
9060 overmould
9062a flange
9062b flange
9064 housing
9066 inner-most boundary
9066a peak
9068 rib
9070 overhang portion

Claims

1. A fluid connector system for delivery of a pressurized flow of air at pressures between 4 cm H2O to 40 cm H2O to a
patient from a respiratory pressure therapy device comprising a first part and a second part,

the first part comprising a first connector portion with a first opening for the flow of pressurized air, a seal portion
extending around a periphery of the first opening, and a first latching portion,
the second part comprising a second connector portion with a second opening for the flow of pressurized air, a
sealing surface around a periphery of the second opening, an overhang portion that extends beyond the sealing
surface, and a second latching portion,
wherein the seal portion comprises a resilient and compliant material;
wherein the sealing surface extends radially from the second opening;
wherein the sealing surface is configured to receive the seal portion to forma facesealwith the first part of the fluid
connector system to allow the pressurized flow of air at pressures between 4 cm H2O to 40 cm H2O through the
first part and the second part; and
wherein the first latching portion is configured to be engaged with the second latching portion.

2. Thefluid connector systemof claim1,wherein the first latchingportion is configured to be releasably engagedwith the
second latching portion.
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3. The fluid connector system of claim 1 or claim 2, wherein the sealing surface is configured to form a seal with the seal
portion while remaining free from retention by each other, or the sealing surface is flat, or the sealing surface extends
substantially perpendicular to a direction of the fluid flow, or the sealing surface is beveled or the second connector
portion includes an inner tube and the sealing surface is on a flange extending radially from the inner tube, preferably
the flange extends substantially perpendicularly from the inner tube, or the inner tube extends beyond the flange in a
direction towards the seal portion, or the inner tube extends at least partially through the seal portion when the first
latching portion is engaged with the second latching portion.

4. The fluid connector system of any one of claims 1‑3, wherein the second part further comprises a slot, preferably the
slot is an elongate shape,more preferably the slot is configured tomatewith a key of the first part of the fluid connector
system.

5. The fluid connector system of any one of claims 1‑4, wherein the second part further comprises a shape including
properties of a circle and a square, preferably the shape comprises two opposing flat portions and two opposing
curved portions.

6. The fluid connector system of any one of claims 1 to 5, wherein the overhang portion extends through the seal portion
when the first latching portion is engaged with the second latching portion.

7. The fluid connector system of any one of claims 1 to 6, wherein the first part comprises a guide portion and the
overhang portion is configured to be inserted into the guide portion, so that the guide portion acts as a lead-in and
aligns the second part with the first part in a radial direction; and
wherein the first part preferably comprises a stop configured to abut the overhang portion at a limit of travel of the
second part.

8. The fluid connector systemof any oneof claims 1 to 5,wherein theoverhang portion is configured such that in use, it is
inserted into an annular cavity of the first part; and
wherein,whenengagedwith the first part, theoverhangportionengagesan inner surfaceof theannular cavity to resist
relative rotation between the first part and the second part.

9. The fluid connector system of any one of claims 1 to 8, wherein the seal portion is configured to form a seal with the
sealing surface while remaining free from retention by each other, or the seal portion is compliant in a direction of
engagement between the first part and the second part, or the seal portion is compliant in a direction radial to an axis
defined by a direction of engagement between the first part and the second part, or the seal portion is compliant
opposite to a mating direction between the first part and the second part.

10. The fluid connector system of any one of claims 1 to 9, wherein the seal portion includes a frustoconical portion, a
partial spherical surface, a bellows-shaped portion, and/or a partial bellows-shaped portion, preferably the frusto-
conical portion, the partial spherical surface, the bellows-shaped portion, and/or the partial bellows-shaped portion is
configured to contact the sealing surface to form the face seal when the first part and the second part are engaged or
partially engaged.

11. The fluid connector system of any one of claims 1‑10, wherein compression of the seal portion does not cause
significant compressive forces, or a force required to compress the seal portion is less than a force required to engage
the latching portion with the another latching portion of the second part, preferably the force required to compress the
seal portion is less than half of the force required to engage the latching portionwith the another latching portion of the
secondpart,morepreferably the force required tocompress theseal portion is less thanone tenthof the force required
to engage the latching portion with the another latching portion of the second part.

12. Thefluid connector systemofanyoneof claims1‑11,wherein theseal portion is configured todeformunder loador the
seal portion is configured to expand towards and contact the sealing surface of the second part.

13. The fluid connector system of any one of claims 1‑12, wherein the seal portion is formed of silicone or thermal plastic
elastomer, preferably the seal portion is a silicone membrane.

14. A system comprising an air delivery tube and the fluid connector systemaccording to any one of claims 1‑13, wherein
the fluid conduit comprises the second part.

21

EP 4 219 997 B1

5

10

15

20

25

30

35

40

45

50

55



15. The system of claim 14, wherein the second connector portion is rigidly connected to the fluid conduit, preferably the
fluid conduit is overmolded to the second connector portion.

16. The system of claim 14 or claim 15, further including a patient interface connected to the air delivery tube, preferably
the patient interface is structured to surround an entrance to airways of the patient so as to facilitate a supply of air at
positive pressure to the airways, more preferably the patient interface includes a seal-forming structure, a plenum
chamber, apositioningandstabilising structure, andone formof connectionport for connection to theair delivery tube.

17. A system comprising a respiratory pressure therapy device comprising an air flow generator and the fluid connector
system according to any one of claims 1‑13, wherein the air flow generator comprises the first part.

18. The systemof claim17,wherein the air flowgenerator is configured to produce a flowof air through the first opening of
the first part, or the air flowgenerator is configured to deform the seal portion of the first part due to pressure causedby
the air flow, or the air flow generator is configured to provide a lower flow rate that can only be taken advantage of by a
patient interface that is designed to operate with that lower flow rate.

Patentansprüche

1. Fluidverbindersystem zur Abgabe einer Druckluftströmungmit Drücken zwischen 4 cmH2O und 40 cmH2O an einen
Patienten aus einer Atemdrucktherapievorrichtung, die ein erstes Teil und ein zweites Teil aufweist,

wobei das erste Teil einen ersten Verbinderabschnitt mit einer ersten Öffnung für die Druckluftströmung, einen
sich um einen Umfang der ersten Öffnung erstreckenden Dichtungsabschnitt und einen ersten Verriegelungs-
abschnitt aufweist,
das zweite Teil einen zweiten Verbinderabschnitt mit einer zweiten Öffnung für die Druckluftströmung, eine
Dichtfläche um einen Umfang der zweiten Öffnung, einen Überhangabschnitt, der sich über die Dichtfläche
hinaus erstreckt, und einen zweiten Verriegelungsabschnitt aufweist,
wobei derDichtungsabschnitt ein elastischesundnachgiebigesMaterial aufweist; wobei sich dieDichtflächevon
der zweiten Öffnung radial erstreckt:

wobei die Dichtfläche so konfiguriert ist, dass sie den Dichtungsabschnitt aufnimmt, um eine stirnseitige
Dichtung mit dem ersten Teil des Fluidverbindersystems zu bilden, um die Druckluftströmung mit Drücken
zwischen 4 cmH2O und 40 cmH2O durch das erste Teil und das zweite Teil zu ermöglichen; und
wobei der erste Verriegelungsabschnitt so konfiguriert ist, dass er einen Eingriff mit dem zweiten Verrie-
gelungsabschnitt herstellt.

2. Fluidverbindersystem nach Anspruch 1, wobei der erste Verriegelungsabschnitt so konfiguriert ist, dass er einen
lösbaren Eingriff mit dem zweiten Verriegelungsabschnitt herstellt.

3. Fluidverbindersystem nach Anspruch 1 oder Anspruch 2, wobei die Dichtfläche so konfiguriert ist, dass sie eine
Dichtung mit dem Dichtungsabschnitt bildet, ohne dass sie sich gegenseitig festhalten, oder die Dichtfläche flach ist
oder sich die Dichtfläche im Wesentlichen senkrecht zu einer Richtung der Fluidströmung erstreckt oder die
Dichtfläche abgeschrägt ist oder der zweite Verbinderabschnitt ein Innenrohr aufweist und die Dichtfläche auf einem
Flansch liegt, der sich vom Innenrohr radial erstreckt, sich der Flansch vorzugsweise imWesentlichen senkrecht vom
Innenrohr erstreckt oder sich das Innenrohr über den Flansch hinaus in einer Richtung zum Dichtungsabschnitt
erstreckt oder sich das Innenrohr mindestens teilweise durch den Dichtungsabschnitt erstreckt, wenn der erste
Verriegelungsabschnitt in Eingriff mit dem zweiten Verriegelungsabschnitt steht.

4. Fluidverbindersystem nach einem der Ansprüche 1 bis 3, wobei das zweite Teil ferner einen Schlitz aufweist,
vorzugsweise der Schlitz eine längliche Form hat und stärker bevorzugt der Schlitz so konfiguriert ist, dass er sichmit
einem Keil des ersten Teils des Fluidverbindersystems paart.

5. Fluidverbindersystem nach einem der Ansprüche 1 bis 4, wobei das zweite Teil ferner eine Form mit Eigenschaften
eines Kreises und eines Quadrats aufweist und vorzugsweise die Form zwei gegenüberliegende flache Abschnitte
und zwei gegenüberliegende gekrümmte Abschnitte aufweist.

6. Fluidverbindersystem nach einem der Ansprüche 1 bis 5, wobei sich der Überhangabschnitt durch den Dichtungs-
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abschnitt erstreckt, wenn der erste Verriegelungsabschnitt in Eingriff mit dem zweiten Verriegelungsabschnitt steht.

7. Fluidverbindersystem nach einem der Ansprüche 1 bis 6, wobei das erste Teil einen Führungsabschnitt aufweist und
der Überhangabschnitt so konfiguriert ist, dass er in den Führungsabschnitt eingeführt wird, so dass der Führungs-
abschnitt als Einführung wirkt und das zweite Teil zum ersten Teil in einer Radialrichtung ausrichtet; und
wobei das erste Teil vorzugsweise einen Anschlag aufweist, der so konfiguriert ist, dass er an einer Bewegungs-
grenze am Überhangabschnitt des zweiten Teils anliegt.

8. Fluidverbindersystem nach einem der Ansprüche 1 bis 5, wobei der Überhangabschnitt so konfiguriert ist, dass er im
Gebrauch in einen ringförmigen Hohlraum des ersten Teils eingeführt ist; und
wobei bei Eingriff mit dem ersten Teil der Überhangabschnitt einen Eingriff mit einer Innenfläche des ringförmigen
Hohlraums herstellt, um einer Relativdrehung zwischen dem ersten Teil und dem zweiten Teil zu widerstehen.

9. Fluidverbindersystem nach einem der Ansprüche 1 bis 8, wobei der Dichtungsabschnitt so konfiguriert ist, dass er
eine Dichtung mit der Dichtfläche bildet, ohne dass sie sich gegenseitig festhalten, oder der Dichtungsabschnitt in
einer Richtung des Eingriffs zwischen dem ersten Teil und dem zweiten Teil nachgiebig ist oder der Dichtungsab-
schnitt in einer Richtung radial zu einer Achse nachgiebig ist, die durch eine Richtung des Eingriffs zwischen dem
erstenTeil unddemzweitenTeil definiert ist, oderderDichtungsabschnitt entgegengesetzt zueinerPaarungsrichtung
zwischen dem ersten Teil und dem zweiten Teil nachgiebig ist.

10. Fluidverbindersystem nach einem der Ansprüche 1 bis 9, wobei der Dichtungsabschnitt einen kegelstumpfförmigen
Abschnitt, eine teilweise Kugelfläche, einen balgförmigen Abschnitt und/oder einen teilweisen balgförmigen Ab-
schnitt aufweist und vorzugsweise der kegelstumpfförmige Abschnitt, die teilweise Kugelfläche, der balgförmige
Abschnitt und/oder der teilweise balgförmige Abschnitt so konfiguriert ist, dass er die Dichtfläche kontaktiert, um die
stirnseitige Dichtung zu bilden, wenn das erste Teil und das zweite Teil in Eingriff oder teilweise in Eingriff stehen.

11. Fluidverbindersystem nach einem der Ansprüche 1 bis 10, wobei ein Zusammendrücken des Dichtungsabschnitts
keine erheblichen Druckkräfte verursacht oder eine erforderliche Kraft, um den Dichtungsabschnitt zusammenzu-
drücken, kleiner ist als eine erforderliche Kraft, um den Verriegelungsabschnitt mit dem anderen Verriegelungsab-
schnitt des zweiten Teils in Eingriff zu bringen, vorzugsweise die erforderliche Kraft, um den Dichtungsabschnitt
zusammenzudrücken, kleiner ist als die Hälfte der erforderlichen Kraft, um den Verriegelungsabschnitt mit dem
anderenVerriegelungsabschnitt des zweiten Teils in Eingriff zu bringen, und stärker bevorzugt die erforderlicheKraft,
um den Dichtungsabschnitt zusammenzudrücken, kleiner ist als ein Zehntel der erforderlichen Kraft, um den
Verriegelungsabschnitt mit dem anderen Verriegelungsabschnitt des zweiten Teils in Eingriff zu bringen.

12. Fluidverbindersystem nach einem der Ansprüche 1 bis 11, wobei der Dichtungsabschnitt so konfiguriert ist, dass er
sichunter Last verformt, oder derDichtungsabschnitt so konfiguriert ist, dasser zurDichtungsflächedeszweitenTeils
hin expandiert und diese kontaktiert.

13. Fluidverbindersystem nach einem der Ansprüche 1 bis 12, wobei der Dichtungsabschnitt aus Silikon oder thermo-
plastischem Elastomer gebildet ist und vorzugsweise der Dichtungsabschnitt eine Silikonmembran ist.

14. Systemmit einemLuftabgabeschlauchunddemFluidverbindersystemnacheinemderAnsprüche1bis 13,wobei die
Fluidleitung das zweite Teil aufweist.

15. System nach Anspruch 14, wobei der zweite Verbinderabschnitt mit der Fluidleitung fest verbunden ist und vorzugs-
weise die Fluidleitung am zweiten Verbinderabschnitt überformt ist.

16. SystemnachAnspruch 14 oder Anspruch 15, ferner aufweisend einePatientenschnittstelle, diemit demLuftabgabe-
schlauch verbunden ist, wobei vorzugsweise die Patientenschnittstelle so strukturiert ist, dass sie einen Eingang zu
Luftwegen des Patienten umgibt, um eine Luftzufuhr mit Überdruck zu den Luftwegen zu erleichtern, und stärker
bevorzugt die Patientenschnittstelle eine dichtungsbildende Struktur, eine Plenumkammer, eine Positionier‑ und
Stabilisierstruktur und eine Form von Verbindungsanschluss zur Verbindung mit dem Luftabgabeschlauch aufweist.

17. System, das eine Atemdrucktherapievorrichtung aufweisend einen Luftströmungsgenerator und dem Fluidverbin-
dersystem nach einem der Ansprüche 1 bis 13 aufweist, wobei der Luftströmungsgenerator das erste Teil aufweist.

18. SystemnachAnspruch 17,wobei der Luftströmungsgenerator so konfiguriert ist, dass er eine Luftströmungdurch die
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erste Öffnung des ersten Teils erzeugt, oder der Luftströmungsgenerator so konfiguriert ist, dass er den Dichtungs-
abschnitt des ersten Teils infolge von Druck verformt, der durch die Luftströmung verursacht wird, oder der Luft-
strömungsgenerator so konfiguriert ist, dass er eine niedrigere Strömungsgeschwindigkeit bereitstellt, die nur von
einer Patientenschnittstelle vorteilhaft genutzt werden kann, die so gestaltet ist, dass sie mit dieser niedrigeren
Strömungsgeschwindigkeit arbeitet.

Revendications

1. Système de raccord de fluide pour une distribution d’un flux d’air sous pression, à des pressions entre 4 cmH2Oet 40
cm H2O, à un patient à partir d’un dispositif de thérapie par pression respiratoire comprenant une première partie et
une deuxième partie,

la première partie comprenant une première section de connecteur avec une première ouverture pour le flux d’air
sous pression, une section de joint d’étanchéité s’étendant autour d’une périphérie de la première ouverture, et
une première section de verrouillage,
la deuxième partie comprenant une deuxième section de connecteur avec une deuxième ouverture pour le flux
d’air sous pression, une surface d’étanchéité autour d’une périphérie de la deuxième ouverture, une section en
surplomb qui s’étend au-delà de la surface d’étanchéité et une deuxième section de verrouillage,
dans lequel la section de joint d’étanchéité comprend un matériau élastique et flexible ;
dans lequel la surface d’étanchéité s’étend radialement à partir de la deuxième ouverture ;
dans lequel la surface d’étanchéité est configurée pour recevoir la section de joint d’étanchéité pour former un
joint d’étanchéité facial avec la première partie du système de raccord de fluide pour permettre le flux d’air sous
pression à des pressions entre 4 cm H2O et 40 cm H2O à travers la première partie et la deuxième partie ; et
dans lequel la première section de verrouillage est configurée pour être en prise avec la deuxième section de
verrouillage.

2. Système de raccord de fluide selon la revendication 1, dans lequel la première section de verrouillage est configurée
pour être en prise de manière amovible avec la deuxième section de verrouillage.

3. Système de raccord de fluide selon la revendication 1 ou la revendication 2, dans lequel la surface d’étanchéité est
configurée pour former un joint d’étanchéité avec la section de joint d’étanchéité tout en restant libre de retenue l’une
par rapport à l’autre, ou la surface d’étanchéité est plate, ou la surface d’étanchéité s’étend sensiblement per-
pendiculairement à une direction du flux de fluide, ou la surface d’étanchéité est biseautée ou la deuxième section de
raccord inclut un tube interne et la surface d’étanchéité est sur un rebord s’étendant radialement par rapport au tube
interne, de préférence le rebord s’étend sensiblement perpendiculairement au tube interne, ou le tube interne s’étend
au-delà du rebord dans une direction vers la section de joint d’étanchéité, ou le tube interne s’étend au moins
partiellement à travers la section de joint d’étanchéité lorsque la première section de verrouillage est en prise avec la
deuxième section de verrouillage.

4. Système de raccord de fluide selon l’une quelconque des revendications 1 à 3, dans lequel la deuxième partie
comprend en outre une fente, de préférence la fente est une forme allongée, plus préférablement la fente est
configurée pour s’accoupler à une clé de la première partie du système de raccord de fluide.

5. Système de raccord de fluide selon l’une quelconque des revendications 1 à 4, dans lequel la deuxième partie
comprendenoutre une forme incluant despropriétés d’un cercle et d’un carré, de préférence la formecomprenddeux
sections plates opposées et deux sections incurvées opposées.

6. Système de raccord de fluide selon l’une quelconque des revendications 1 à 5, dans lequel la section en surplomb
s’étend à travers la section de joint d’étanchéité lorsque la première section de verrouillage est en prise avec la
deuxième section de verrouillage.

7. Système de raccord de fluide selon l’une quelconque des revendications 1 à 6, dans lequel la première partie
comprend une section de guidage et la section en surplomb est configurée pour être insérée dans la section de
guidage, de telle sorte que la section de guidage sert de dispositif d’insertion et aligne la deuxième partie avec la
première partie dans une direction radiale ; et
dans lequel la première partie comprend de préférence une butée configurée pour venir en butée contre la section en
surplomb lors d’une fin de course de la deuxième partie.
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8. Systèmede raccord de fluide selon l’une quelconque des revendications 1 à 5, dans lequel la section en surplombest
configurée de telle sorte qu’en utilisation, elle est insérée dans une cavité annulaire de la première partie ; et
dans lequel, lorsqu’elle est en prise avec la première partie, la section en surplomb semet en prise avec une surface
interne de la cavité annulaire pour résister à la rotation entre la première partie et la deuxième partie.

9. Système de raccord de fluide selon l’une quelconque des revendications 1 à 8, dans lequel la section de joint
d’étanchéité est configurée pour former un joint d’étanchéité avec la surface d’étanchéité tout en restant libre de
retenue l’une par rapport à l’autre, ou la section de joint d’étanchéité est flexible dans une direction de mise en prise
entre lapremièrepartieet ladeuxièmepartie, ou lasectionde joint d’étanchéitéest flexibledansunedirection radialeà
un axe défini par une direction de mise en prise entre la première partie et la deuxième partie, ou la section de joint
d’étanchéité est flexible dans une direction opposée à la direction d’accouplement entre la première partie et la
deuxième partie.

10. Système de raccord de fluide selon l’une quelconque des revendications 1 à 9, dans lequel la section de joint
d’étanchéité inclut une section tronconique, une surface sphérique partielle, une section en forme de soufflet et/ou
une section partiellement en forme de soufflet, de préférence la section tronconique, la surface sphérique partielle, la
sectionen formedesoufflet et/ou la sectionpartiellement en formedesoufflet est configuréepour êtreencontact avec
la surface d’étanchéité pour former le joint facial lorsque la première partie et la deuxième partie sont en prise ou
partiellement en prise.

11. Système de raccord de fluide selon l’une quelconque des revendications 1 à 10, dans lequel la compression de la
section de joint d’étanchéité n’exerce pas de forces de compression significatives, ou une force nécessaire pour
comprimer la section de joint d’étanchéité est inférieure à une force nécessaire pour mettre en prise la section de
verrouillage avec l’autre section de verrouillage de la deuxième partie, de préférence la force nécessaire pour
comprimer la section de joint d’étanchéité est inférieure à la moitié de la force nécessaire pour mettre en prise la
section de verrouillage avec l’autre section de verrouillage de la deuxième partie, plus préférablement la force
nécessaire pour comprimer la section de joint d’étanchéité est inférieure à un dixième de la force nécessaire pour
mettre en prise la section de verrouillage avec l’autre section de verrouillage de la deuxième partie.

12. Système de raccord de fluide selon l’une quelconque des revendications 1 à 11, dans lequel la section de joint
d’étanchéité est configurée pour se déformer sous l’effet d’une charge ou dans lequel la section de joint d’étanchéité
est configurée pour s’étirer vers la surface d’étanchéité de la deuxième partie et entrer en contact avec elle.

13. Système de raccord de fluide selon l’une quelconque des revendications 1 à 12, dans lequel la section de joint
d’étanchéité est formée de silicone ou d’élastomère thermoplastique, de préférence la section de joint d’étanchéité
est une membrane en silicone.

14. Système comprenant un tube de distribution d’air et système de raccord de fluide selon l’une quelconque des
revendications 1 à 13, dans lesquels le conduit de fluide comprend la deuxième partie.

15. Système selon la revendication 14, dans lequel la deuxième section de raccord est raccordée de manière rigide au
conduit de fluide, de préférence le conduit de fluide est surmoulé sur la deuxième section de raccord.

16. Systèmeselon la revendication14ou la revendication15, incluant enoutreune interfacepatient raccordéeau tubede
distribution d’air, de préférence l’interface patient est structurée pour entourer un accès aux voies respiratoires du
patient de sorte à faciliter une fourniture d’air à une pression positive aux voies respiratoires, plus préférablement
l’interface patient inclut une structure formant joint d’étanchéité, une chambre de distribution, une structure de
positionnement et de stabilisation, et une forme d’orifice de raccordement pour le raccordement au tube de
distribution d’air.

17. Système comprenant un dispositif de thérapie par pression respiratoire comprenant un générateur de flux d’air et le
système de raccord de fluide selon l’une quelconque des revendications 1 à 13, dans lesquels le générateur de flux
d’air comprend la première partie.

18. Système selon la revendication 17, dans lequel le générateur de flux d’air est configuré pour produire un flux d’air à
travers lapremièreouverturede lapremièrepartie, ou legénérateurdefluxd’air est configurépourdéformer la section
de joint d’étanchéité de la première partie en raison de la pression provoquée par le flux d’air, ou le générateur de flux
d’air est configurépour fournir un débit plus faible qui ne peut être exploité quepar une interfacepatient qui est conçue
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pour fonctionner avec ce débit inférieur.
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