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HEADGEAR FOR RESPIRATORY THERAPY

FIELD OF THE INVENTION

[0001] The present invention relates to headgear for respiratory therapy, and particularly
headgear for an interface.

BACKGROUND

[0002] In patients suffering from obstructive sleep apnea (OSA), muscles that normally keep
the upper airway open relax during slumber to the extent that the airway is constrained or completely
closed off, a phenomenon often manifesting itself in the form of snoring. When this occurs for a period
of time, the patient’s brain typically recognizes the threat of hypoxia and partially wakes the patient in
order to open the airway so that normal breathing may resume. The patient may be unaware of these
waking episodes, which may occur as many as several hundred times per session of sleep. This
partial awakening may significantly reduce the quality of the patient’s sleep, over time potentially
leading to a variety of symptoms, including excessive daytime sleepiness, chronic fatigue, elevated

heart rate, elevated blood pressure, weight gain, headaches, irritability, depression and anxiety.

[0003] Obstructive sleep apnea is commonly treated with the application of positive airway
pressure (PAP) therapy. PAP therapy involves delivering a flow of gas to a patient at a therapeutic
pressure above atmospheric pressure that will reduce the frequency and/or duration of apneas,
hypopneas, and/or flow limitations. The therapy is often implemented by using a positive airway
pressure device to deliver a pressurized stream of air through a conduit to a patient through a patient

interface or mask positioned on the face of the patient.

SUMMARY

[0004] According to a first aspect, the present disclosure may broadly provide a headgear for
an interface, comprising:

a rear loop,

a lower side strap extending from the interface to the rear loop,

a pivotable connection, the pivotable connection located between the lower side strap and the
rear loop, or on the lower side strap, wherein the pivotable connection is configured to allow for lateral

movement of the lower side strap.

[0005] In some configurations, the rear loop comprises:
a top strap configured to extend across a top of the user’s head in use,
a rear strap configured to extend across a back of the user’s head in use.

[0006] In some configurations, the headgear comprises an upper side strap extending from an

interface to the top strap.
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[0007] In some configurations, movement and/or rotation of the rear strap in a direction away

from the interface causes the headgear to enter the donning and doffing configuration.

[0008] In some configurations, movement and/or rotation of the top strap in a direction toward

from the interface causes the headgear to enter the donning and doffing configuration.

[0009] In some configurations, positioning of the interface on a user’s face causes the

headgear to enter the use configuration.

[0010] In some configurations, positioning of the top strap across a top of the user’s head,
and/or the rear strap across a back of the user’s head causes the headgear to enter the use

configuration.

[0011] In some configurations, in the donning and doffing configuration the pair of lower side

straps are located further apart than in the use configuration.

[0012] In some configurations, the pivotable connection is a bistable pivotable connection,
having a first stable configuration where the headgear is in the use configuration, and a second stable
configuration where the headgear is in the donning and doffing configuration.

[0013] In some configurations, the headgear comprises an intermediate position, wherein the
intermediate position is located between the first stable configuration and the second stable

configuration.
[0014] In some configurations, the intermediate position is an unstable configuration.
[0015] In some configurations, in the intermediate position the distance between the lower side

straps is larger than in the first stable configuration and/or the second stable configuration.

[0016] In some configurations, a pivotable connection axis of the pivotable connection is

located in a direction substantially parallel to the upper side strap and/or the lower side strap.

[0017] In some configurations, a pivotable connection axis of the pivotable connection extends

in a direction so as to bisect the lower side strap and the upper side strap.

[0018] In some configurations, the upper side strap and the lower side strap are substantially
symmetrical about pivotable connection axis.

[0019] In some configurations, the lower side straps comprise at least one hinging arm, the
hinging arm configured to extend behind an ear of the user in use.

[0020] In some configurations, the hinging arm extends downwardly from the rear strap.
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[0021] In some configurations, the hinging arm comprises a preformed twist, wherein an end of

the hinging arm located away from the pivotable connection is twisted inwardly.
[0022] In some configurations, the rear strap comprises a pivotable connection support.

[0023] In some configurations, the pivotable connection support located, in use, between the

user and the pivotable connection.

[0024] In some configurations, the pivotable connection support providing an area to distribute
load generated by hinging.

[0025] In some configurations, the pivotable connection is located behind a user’s ear in use.

[0026] In some configurations, the headgear comprises a pair of upper side straps and a pair of

lower side straps, each upper and lower side strap pair being located on each side of the headgear.

[0027] In some configurations, the headgear comprises a pair of pivotable connections, each
pivotable connection located between the upper side strap and lower side strap of each upper and

lower side strap pair, or on the each lower side strap.

[0028] In some configurations, the donning and doffing configuration the pair of lower side

straps are located closer to the upper side straps than in the use configuration.

[0029] In some configurations, the pivotable connection is located at a connection point

between the lower side strap and the rear strap.
[0030] In some configurations, the pivotable connection is for provided by a hinge.

[0031] In some configurations, the pivotable connection is configured to allow for movement of

the each lower side strap in a direction upward and downward.

[0032] In some configurations, the headgear operable between a first configuration being an in
use configuration and a second configuration being a donning and doffing configuration by pivoting of

the lower side strap about the pivotable connection.

[0033] According to another aspect, the present disclosure may broadly provide a headgear for
a respiratory mask, comprising:

two respective pairs of upper and lower side straps, each side strap for connection at a first
end to the interface,

a top strap configured to extend across a top of the user’s head in use,

a rear strap configured to extend across a back of the user’s head in use,



WO 2021/255626 PCT/1B2021/055240

wherein a portion of at least one of the lower side straps located towards the rear strap comprises a
hinging arm, the hinging arm extending laterally of an elongate direction of the remainder of the lower
side strap,

wherein the headgear comprises a pivotable connection between the hinging arm and the rear
strap or top strap.

[0034] In some configurations, the headgear is operable between the first configuration and
second configuration by a hinging of the hinging arm at the pivotable connection.

[0035] In some configurations, in the first configuration the headgear is configured for securing
the interface to the head of a user and in the second condition the headgear is configured for donning
or doffing by a user.

[0036] In some configurations, the lower side strap is of a fixed length.

[0037] According to another aspect, the present disclosure may broadly provide a headgear for
an interface, comprising:

a top strap configured to extend across a top of the user’s head in use,

a rear strap configured to extend across a back of the user’s head in use,

an upper side strap extending from an interface to the top strap,

a lower side strap extending from the interface to the rear strap,

the headgear being configurable into least a first configuration and a second configuration,

wherein in the first configuration the lower side strap, rear strap, and interface define a first
cross-sectional area, and/or a first perimeter,

wherein in the second configuration the lower side strap, rear strap, and interface define a
second cross-sectional area and/or a second perimeter,

wherein the first cross sectional area and/or the first perimeter is less than the second cross
sectional area and/or the second perimeter.

[0038] According to another aspect, the present disclosure may broadly provide a headgear for
a respiratory mask, comprising:

a top strap configured to extend across a top of the user’s head in use,

a rear strap configured to extend across a back of the user’s head in use,

an upper side strap extending from an interface to the top strap,

a lower side strap extending from the interface to the rear strap,

the headgear being configurable into least a first configuration and a second configuration,

wherein in the first configuration the lower side straps, rear strap and interface define a first
cross-sectional area and/or a first perimeter,

wherein in the second configuration the upper side straps, rear strap and interface define a

second cross-sectional area and/or a second perimeter,
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wherein the first cross sectional area and/or a first perimeter is less than the second cross
sectional area and/or a second perimeter.

[0039] In some configurations, in the second configuration an opening for the head of a user to

the headgear is defined by the second cross sectional area.

[0040] In some configurations, the first configuration is a use configuration and the second

configuration is a donning and doffing configuration

[0041] In some configurations, the headgear is configurable between the first configuration and

the second configuration by hinging of each lower side strap about a pivotable connection.

[0042] In some configurations, the first cross-sectional area and/or a first perimeter are

measured from a bottom perspective of the headgeatr.

[0043] In some configurations, the second cross-sectional area and/or a second perimeter are

measured from a bottom perspective of the headgear.

[0044] According to another aspect, the present disclosure may broadly provide a headgear for
a respiratory mask, comprising:
a top strap configured to extend across a top of the user’'s head in use,
a rear strap configured to extend across a back of the user’s head in use
an upper side strap extending from an interface to the top strap,
a lower side strap extending from the interface to the rear strap,
the headgear being configurable into least a first configuration where the headgear is to worn by the
user and a second configuration where the headgear is to be fitted to, or removed from, a user,
wherein in the first configuration the lower side strap is located inward from the upper side

strap,

wherein in the second configuration the lower side strap is located outward from the upper
side strap.
[0045] In some configurations, the first configuration is a use configuration and the second

configuration is a donning and doffing configuration

[0046] In some configurations, the headgear is configurable between the first configuration and
the second configuration by hinging of each lower side strap about a pivotable connection.

[0047] According to another aspect, the present disclosure may broadly provide a headgear for
an interface, comprising:
a first strap, the first strap comprising:
a pair of upper side strap portions

a rear strap portion
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a second strap, the second strap comprising:
a lower side strap portion,
a top strap portion,

wherein the first strap and second strap are connected at at least one connection location.

[0048] In some configurations, the first strap is configured to overlap the second strap at the at

least one connection location.

[0049] In some configurations, the second strap is configured to overlap the first strap at the at

least one connection location.

[0050] In some configurations, the headgear comprises a third strap, the third strap comprising:
a lower side strap portion,
a top strap portion.

[0051] In some configurations, the first strap and third strap are connected at at least one

connection location.

[0052] In some configurations, the first strap is configured to overlap the third strap at the at

least one connection location.

[0053] In some configurations, the third strap is configured to overlap the first strap at the at
least one connection location.

[0054] In some configurations, the second strap and third strap are integrally formed as a
single strap.
[0055] In some configurations, the top strap portion of the second strap and the top strap

portion of the third strap are adjustably connected.

[0056] In some configurations, the first strap and second strap are continuous to a location rear

of the connection location.

[0057] In some configurations, the first strap and/or third strap are continuous to a location rear

of the connection location.

[0058] In some configurations, the at least one connection location is located behind a user’s
ear in use.
[0059] In some configurations, the first strap is continuous.

[0060] In some configurations, the first strap is a single strap.



WO 2021/255626 PCT/1B2021/055240

7
[0061] In some configurations, the upper side strap portion(s) of the first strap is configured to
connect with the interface.
[0062] In some configurations, the lower side strap portion(s) of the second strap is configured
to connect with the interface.
[0063] In some configurations, the first strap comprises a first strap sleeve and a first strap
core.
[0064] In some configurations, the first strap core is located within the first strap sleeve.
[0065] In some configurations, the first strap core extends through the rear strap portion of the
first strap.
[0066] In some configurations, the first strap core extends through the rear strap portion of the

first strap and to each of the pair of upper side strap portions.

[0067] In some configurations, the first strap core extends to the upper side strap portions to a

location forward of the user’s ear in use.

[0068] In some configurations, the first strap core extends to the upper side strap portions, to a
location where the first strap core is aligned with a headgear connector on the interface to which the

first strap connects.

[0069] In some configurations, the second strap comprise a second strap sleeve and second
strap core.

[0070] In some configurations, the second strap core is located within the second strap sleeve.
[0071] In some configurations, the second strap core extends through the top strap portion of

the second strap.

[0072] In some configurations, the second strap core extends through the top strap portion to

the lower side strap portion.

[0073] In some configurations, the second strap core extends to the top strap portions, or to the
lower side strap portions to a location forward of the user’s ear in use.

[0074] In some configurations, the second strap core extends to the lower side strap portions to
a location where the second strap core is aligned with a headgear connector on the interface to which
the second strap connects.

[0075] In some configurations, the third strap comprises a third strap sleeve and third strap

core.
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[0076] In some configurations, the third strap core is located within the third strap sleeve.
[0077] In some configurations, the third strap core extends through the top strap portion of the
third strap.
[0078] In some configurations, the third strap core extends through the top strap portion of the
third strap and to the lower side strap portion.
[0079] In some configurations, the third strap core extends to the lower side strap portion to a
location forward of the user’s ear in use.
[0080] In some configurations, the third strap core extends to the lower side strap portion to a

location where the third strap core is aligned with a headgear connector on the interface to which the

third strap connects.

[0081] In some configurations, the first strap core and/or the second strap core and/or the third

strap core is rigid or semi-rigid.

[0082] In some configurations, the first strap sleeve and/or the second and/or the third strap

sleeve strap sleeve is a textile or fabric.

[0083] In some configurations, the first strap sleeve and/or the second strap sleeve and/or the
third strap sleeve is more extensible in a direction along the length of the first strap and/or second
strap and/or the third strap, than along the width of the first strap and/or second strap and/or the third

strap.

[0084] In some configurations, the first strap sleeve and/or the second strap sleeve and/or the
third strap sleeve is continuous along the length of the first strap and/or second strap and/or the third

strap.

[0085] In some configurations, the first strap sleeve and/or the second strap sleeve and/or the
third strap sleeve is uninterrupted along the length of the first strap and/or second strap and/or the

third strap.

[0086] In some configurations, the first strap sleeve and/or the second strap sleeve and/or the
third strap sleeve is connected to the first strap core and/or the second strap core and/or the third

strap core at the connection location.

[0087] In some configurations, the first strap sleeve and/or the second strap sleeve and/or the
third strap sleeve is able to move relative to the first strap core and/or the second strap core and/or the
third strap core.
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[0088] In some configurations, a rear loop is formed by the rear strap portion of the first strap,

the top strap portion of the second strap and the top strap portion of the third strap.

[0089] In some configurations, the top strap portion configured to extend across a top of the
user’'s head in use.

[0090] In some configurations, the rear strap portion configured to extend across a back of the

user’s head in use

[0091] In some configurations, the lower side strap portion(s) of the second strap and/or the

third strap connect to interface.

[0092] In some configurations, the upper side strap portion(s), of the first strap connect to
interface.
[0093] According to another aspect, the present disclosure may broadly provide a headgear for

an interface, comprising:

a first strap, the first strap comprising:
a pair of upper side strap portions,
a rear strap portion,

a second strap, the second strap comprising:
a pair of lower side strap portions,
a top strap portion,

wherein the first strap and second strap are connected at at least one connection location.

[0094] In some configurations, the rear strap portion is located between the pair of upper side
strap portions.

[0095] In some configurations, the top strap portion is located between the pair of lower side

strap portions.

[0096] In some configurations, the second strap is continuous.

[0097] In some configurations, the second strap is a single strap.

[0098] In some configurations, the second strap comprises an adjustment mechanism.

[0099] In some configurations, the adjustment mechanism is located in the top strap portion, or

central portion of the second strap.

[0100] In some configurations, the headgear comprises a pair of connection locations.

[0101] In some configurations, the at least one connection location is located behind a user’s

ear in use.
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[0102] In some configurations, the first strap is configured to overlap the second strap at the at
least one connection location.
[0103] In some configurations, the second strap is configured to overlap the first strap at the at
least one connection location.
[0104] In some configurations, the first strap is continuous.
[0105] In some configurations, the first strap is a single strap.
[0106] In some configurations, the upper side strap portions of the first strap is configured to
connect with the interface.
[0107] In some configurations, the lower side strap portions of the second strap is configured to
connect with the interface.
[0108] In some configurations, the first strap comprises a first strap sleeve and first strap core.
[0109] In some configurations, the first strap core is located within the first strap sleeve.
[0110] In some configurations, the first strap core extends through the rear strap portion or the
central portion of the first strap.
[0111] In some configurations, the first strap core extends through the central portion of the first

strap and to each of the pair of upper side strap portions.

[0112] In some configurations, the first strap core extends to the upper side strap portions to a
location forward of the user's ear in use.

[0113] In some configurations, the first strap core extends to the upper side strap portions, to a
location where the first strap core is aligned with a connection location on the interface to which the
first strap connects.

[0114] In some configurations, the second strap comprise a second strap sleeve and second
strap core.

[0115] In some configurations, the second strap core is located within the second strap sleeve.
[0116] In some configurations, the second strap core extends through the top strap portion or

the central portion of the second strap.

[0117] In some configurations, the second strap core extends through the top strap portion and
to each of the pair of end portions or wherein the second strap core extends through the central

portion of the second strap and to each of the pair of lower side strap portions.
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[0118] In some configurations, the second strap core extends to each of the pair of end
portions, or to the lower side strap portions to a location forward of the user’s ear in use.

[0119] In some configurations, the second strap core extends to each of the pair of end
portions, or to the lower side strap portions, to a location where the second strap core is aligned with a

connection location on the interface to which the second strap connects.

[0120] In some configurations, the first strap core and/or the second strap core is rigid or semi-
rigid.

[0121] In some configurations, the first strap sleeve and/or the second strap sleeve is a textile
or fabric.

[0122] In some configurations, the first strap sleeve and/or the second strap sleeve is more

extensible in a direction along the length of the first strap and/or second strap, than along the width of
the first strap and/or second strap.

[0123] In some configurations, the first strap sleeve and/or the second strap sleeve is
continuous along the length of the first strap and/or second strap.

[0124] In some configurations, the first strap sleeve and/or the second strap sleeve is
uninterrupted along the length of the first strap and/or second strap.

[0125] In some configurations, the first strap sleeve and/or the second strap sleeve is

connected to the first strap core and/or the second strap core at the connection location.

[0126] In some configurations, a rear loop is formed by the rear strap portion of the first strap
and the top strap portion of the second strap.

[0127] In some configurations, the top strap configured to extend across a top of the user’s
head in use.

[0128] In some configurations, the rear strap configured to extend across a back of the user’s
head in use

[0129] In some configurations, the lower side strap portions, or the end portions of the second

strap connect to interface.

[0130] In some configurations, upper side strap portions, or the end portions of the first strap

connect to interface.

[0131] It is intended that reference to a range of numbers disclosed herein (for example, 1 to

10) also incorporates reference to all rational numbers within that range (for example, 1, 1.1, 2, 3, 3.9,
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4,5,6,6.5,7,8,9and 10) and also any range of rational numbers within that range (for example, 2 to
8,1.5t05.56and 3.1 10 4.7).

[0132] Embodiments described herein can also be said broadly to relate to the parts, elements
and features referred to or indicated in the specification of the application, individually or collectively,

and any or all combinations of any two or more of said parts, elements or features, and where specific
integers are mentioned herein which have known equivalents in the art to which this invention relates,

such known equivalents are deemed to be incorporated herein as if individually set forth.

[0133] In this specification, where reference has been made to external sources of information,
including patent specifications and other documents, this is generally for the purpose of providing a
context for discussing the features of the present invention. Unless stated otherwise, reference to
such sources of information is not to be construed, in any jurisdiction, as an admission that such

sources of information are prior art or form part of the common general knowledge in the art.

[0134] The term “comprising” as used in this specification means “consisting at least in part of”.
When interpreting statements in this specification which include that term, the features, prefaced by
that term in each statement, all need to be present but other features can also be present. Related
terms such as “comprise” and “comprised” are to be interpreted in the same manner.

BRIEF DESCRIPTION OF THE DRAWINGS

[0135] Throughout the drawings, reference numbers can be reused to indicate general
correspondence between reference elements. The drawings are provided to illustrate example
embodiments described herein and are not intended to limit the scope of the disclosure.

[0136] Figure 1 shows a view of a headgear.

[0137] Figure 2 shows a side view of a headgear and interface.

[0138] Figure 3 shows a side view of a headgear and interface.

[0139] Figure 4 shows a front perspective view of a headgear and interface.

[0140] Figure 4A shows a pivotable connection of a headgear.

[0141] Figure 4B shows a side view of a headgear in a donning and doffing configuration.
[0142] Figure 4C shows a side view of a headgear and interface.

[0143] Figure 5 shows a headgear illustrating different states of a lower side strap.

[0144] Figure 6 shows a pivotable connection.
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[0145] Figure 7 shows a side view of a headgear in an in use configuration
[0146] Figure 7A shows a side view of a headgear in a donning and doffing configuration.
[0147] Figure 8 shows a side view of a headgear in an in use configuration.
[0148] Figure 8A shows a side view of a headgear in an intermediate position between anin
use and a donning and doffing configuration.
[0149] Figure 8B shows a side view of a headgear in a donning and doffing configuration.
[0150] Figure 9 shows a headgear in an in use configuration.
[0151] Figure 9A shows a headgear in an intermediate position between an in use and a
donning and doffing configuration.
[0152] Figure 9B shows a headgear in a donning and doffing configuration.
[0153] Figure 10 shows a rear view of a headgear in an in use configuration.
[0154] Figure 10A shows a rear view of a headgear in an intermediate position between an in
use and a donning and doffing configuration.
[0155] Figure 10B shows a rear view of a headgear in a donning and doffing configuration.
[0156] Figure 11 shows a headgear in an in use configuration.
[0157] Figure 11A shows a headgear in an intermediate position between an in use and a
donning and doffing configuration.
[0158] Figure 11B shows a headgear in a donning and doffing configuration.
[0159] Figure 12 shows a lower view of a headgear in an in use configuration.
[0160] Figures 13 and 13A show a lower view of a headgear in a donning and doffing
configuration.
[0161] Figure 14 shows a headgear.
[0162] Figure 15 shows a headgear.
[0163] Figure 16 shows a side view of a headgear in use.
[0164] Figure 17 shows a rear view of a headgear in use.

[0165] Figure 18 shows a side view of a headgear in use.
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[0166] Figure 19 shows a side view of a headgear in use.
[0167] Figure 20 shows a headgear.
[0168] Figure 21 shows a headgear.
[0169] Figure 22 shows strap cores.
[0170] Figure 22A shows strap cores for the first, second and third straps.
[0171] Figure 22B strap cores for the first, second and third straps with corresponding strap
sleeves.
[0172] Figure 23 shows strap cores for the first and second straps.
[0173] Figure 23A strap cores for the first and second straps with corresponding strap sleeves.
[0174] Figure 24 shows a cross section of a strap having a strap sleeve and a strap core.
[0175] Figure 25 shows strap sleeves for the first, second and third straps without
corresponding strap cores.
[0176] Figure 25A shows strap sleeves for the first and second straps without corresponding
strap cores.
DETAILED DESCRIPTION
[0177] Disclosed is a headgear comprising one or more pivotable connections 60. The

pivotable connection 60 allows the headgear to move between a donning and doffing configuration
where the user can easily don and doff the headgear to an in use configuration where the user can
wear the headgear.

[0178] In the donning and doffing configuration the lower side strap(s) 40 are moved laterally
outward by the pivotable connection 60 to increase the area available for a user to put on or remove
the headgear. Once the user has donned the headgear 10 the lower side strap(s) 40 are moved

laterally inward to the in use configuration.

[0179] On removal of the headgear 10, the lower side strap(s) 40 are again moved laterally
outward by the pivotable connection 60 to the donning and doffing configuration to increase the area

available for a user to put on or remove the headgear.

[0180] The different headgear configurations provided by the pivotable connection 60 allow for
donning and doffing of the headgear without having to disconnect any straps from the interface 1 or

adjust the length of any of the headgear straps.
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[0181] Because adjustment and/or disconnection of straps is potentially reduced when donning
and doffing, straps of the headgear for example the upper side straps 50 and lower side straps 40 can
be made of inextensible materials (as opposed to extensible materials which may otherwise be
required to be included to allow for ease of fitting). Inextensible materials (as opposed to extensible
materials) may allow for a more consistent application of force to the interface 1, and as a
consequence provide for a better seal between the interface 1 and a user’s face.

[0182] In embodiments which have a pair of pivotable connections 60 the lateral movement of
both lower side straps 40, this further increases the area available for a user to don or doff.

[0183] Figures 1 to 4 show a headgear 10 for an interface 1.

[0184] The headgear 10 comprises a rear loop 20. The rear loop 20 extends around the rear of
the user’s head in use.

[0185] The rear loop 20 comprises a top strap 25 and a rear strap 30. The top strap 25 is
configured to extend across a top of the user’s head in use. The rear strap 30 is configured to extend

across a back of the user's head in use.

[0186] The top strap 25 and/or the rear strap 30 may be made of a rigid material, or a semi-
rigid material or a non-rigid material or any combination of rigid, semi-rigid and non-rigid materials. In

some embodiments the top strap 25 and/or the rear strap 30 may be inextensible.

[0187] The top strap 25 and rear strap 30 are connected to each other to form the rear loop 20.
The top strap 25 and rear strap 30 may be connected at a location above each ear while in use (for
example as shown in Figure 2).

[0188] The top strap 25 is connected at an angle relative to the rear strap 30. In some
embodiments the top strap 25 is connected to the rear strap 30 at an angle of about 90 degrees to
about 180 degrees, or about 110 degrees to about 160 degrees.

[0189] The top strap 25 is connected to the rear strap 30 at a location above a user’s ear.

[0190] The top strap 25 and rear strap 30 may be integrally formed, for example as a single
piece rear loop.

[0191] As illustrated by Figure 2, the rear strap 30 may comprise a rear portion 35 and a pair of
front portions 31. The front portions 31 are located on each side of the rear portion 35. The front

portion 31 is configured to connect with each side of the top strap 25.
[0192] The rear portion 35 is configured to be located behind a user’s head in use.

[0193] The front portions 31 may be made of a different material than the rear portion 35.
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[0194] The rear portion 35 of the rear strap 30 may be semi-rigid or non-rigid. In some

embodiments the rear portion 35 of the rear strap 30 is inextensible.

[0195] The front portion 31 of the rear strap 30 may be rigid. In some embodiments the front

portions 31 of the rear strap 30 is inextensible.

[0196] The front portions 31 may be configured to connect with the top strap 25 as described
above.
[0197] The top strap 25 may be located forward of a midline of a user’s head. In some

embodiments, the top strap 25 may be located rear of a midline of a user’s head. In some

embodiments, the top strap 25 may be located in line a midline of a user’s head

[0198] As shown for example in Figure 1 the length of the rear loop 20 may be configurable.
The rear loop 20 may comprise one or more adjustment features 26. The adjustment features 26 allow
for the length of the rear loop 20 to be varied. Varying the length of the rear loop 20 may improve
fitting of the headgear 10 to a patient.

[0199] As shown for example in Figures 1 and 3, the adjustment features 26 are provided as
part of the top strap 25. The adjustment feature(s) 26 may be provided as part of the rear strap 30, or
both the top strap 25 and the rear strap 30.

[0200] The adjustment features 26 allow for the adjustment of the length of the top strap 25

and/or the rear strap 30.

[0201] As shown for example in Figures 1 and 4 the adjustment features comprise one or more

studs and corresponding holes.

[0202] The adjustment features 26 may comprise one or more hook and loop material.
[0203] The adjustment features 26 may comprise one or more clips.
[0204] The headgear 10 comprises a lower side strap 40. The lower side strap 40 extends from

the rear loop 20 to an interface 1. The lower side strap 40 may extend from the top strap 25 and/or the

rear strap 30 of the rear loop 20.

[0205] The headgear 10 comprises an upper side strap 50. The upper side strap 50 extends
from the rear loop 20 to an interface 1. The upper side strap 50 may extend from the top strap 25
and/or the rear strap 30 of the rear loop 20. The upper side strap 50 may extend from the rear loop 20
at a location where the top strap 25 and rear strap 30 are connected.

[0206] In some embodiments, the top strap 25 and/or the rear strap 30 may comprise

adjustment features.
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[0207] The headgear 10 comprises a pair of upper side straps 50 and a pair of lower side

straps 40, each upper and lower side strap pair being located on each side of the headgear 10.

[0208] The upper side straps 50 and lower side straps 40 are non-rigid. In some embodiments,
the upper side straps 50 and lower side straps 40 may be non-rigid, semi-rigid, rigid or any

combination of these.

[0209] In some embodiments, the headgear 10 may comprise a two-loop configuration. In the

two-loop configuration, the headgear 10 is separated into two separate loops.

[0210] As shown for example by Figure 15 the two loops are connected or assembled at one or

more connection locations.

[0211] In some embodiments, as shown for example in Figure 14, the headgear 10 comprises

a first strap 100 and a second strap 200.

[0212] The first loop comprises a first strap and the second loop may comprise a second strap.
[0213] The first strap 100 comprises a pair of upper side strap portions 110 and a rear strap
portion 120.

[0214] The first strap 100 comprises a pair of end portions (for example upper side strap

portions 110) and a central portion (for example rear strap portion 120).

[0215] In some embodiments, it will be appreciated the first strap 100 may be divided into
separate straps, for example two separate straps (for example in the manner as described below with
relation to the second strap 200, and the third strap 300.)

[0216] The second strap 200 comprises a pair lower side strap portion 210, a top strap portion
220.
[0217] A rear loop is formed by the rear strap portion 120 of the first strap 100 and the top strap

portion 220 of the second strap 200.

[0218] In some embodiments, for example as shown in 15 the headgear 1 comprises a first

strap and second strap and a third strap.

[0219] It will be appreciated that any embodiments which describe having a third strap 300,
may also be configured in a two strap configuration (for example by forming the second strap 200 and
third strap 300 as a second strap 200.)

[0220] For example Figure 21 shows a headgear with a second strap 200 and a third strap 300,
however this headgear could be configured so that the second strap 200 and third strap 300 is formed

as the second strap 200.
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[0221] In embodiments with a third strap 300, the first loop comprises a first strap and the
second loop may comprise a second strap and a third strap.

[0222] The third strap 300 comprises a lower side strap portion 310, and a top strap portion
320.
[0223] In embodiments with a third strap 300 a rear loop is formed by the rear strap portion 120

of the first strap 100, the top strap portion 220 of the second strap 200 and the top strap portion 320 of
the third strap 300.

[0224] In embodiments with a third strap 300, the second strap 200 comprises a lower side
strap portion 210, a top strap portion 220.

[0225] The lower side strap portion(s) 210, 310 of the second strap 200 and/or the third strap
300 connect to interface 1.

[0226] The upper side strap portion(s) 110 of the first strap 100 connect to interface 1.

[0227] It will be appreciated that when discussing features of the second strap 200 below these

features could equally be applied to the third strap 300.

[0228] In some embodiments, the second strap and/or third strap comprise one or more
pivotable connections described elsewhere in the specification.

[0229] In embodiments comprising a pivotable connection, part of the lower side strap
portion(s) 210, 310 may form the hinging arm.

[0230] As shown for example in Figure 15, the first strap 100 and second strap 200 are
connected at at least one connection location 400.

[0231] Also shown for example in Figure 15, the first strap 100 and third strap 300 are
connected at at least one connection location 400.

[0232] In some embodiments, the connection location 400 may be located in a region adjacent
to a user’s ear. For example, the connection location may be located above and/or behind a user’s
ear.

[0233] As shown for example in Figure 16, the connection location 400 is located behind a
user’s ear in use.

[0234] In some embodiments, the connection location 400 may be located within the height of a
user's ear.
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[0235] In embodiments having a pivotable connection, the connection location may be located

above the pivotable connection. Optionally, to allow the hinging arm to lift away from the first strap.

[0236] The first strap 100 may be configured to overlap the second strap 200 at the at least one
connection location 400. Alternatively and as shown in Figure 16, the second strap 200 is configured
to overlap the first strap 100 at the at connection location 400. In this configuration, the second strap
200 lies on the outside of the first strap 100.

[0237] In embodiments with a third strap, the first strap 100 may be configured to overlap the
third strap 300 at the at least one connection location 400. Alternatively, the third strap 300 may be

configured to overlap the first strap 100 at the at least one connection location 400.

[0238] In some embodiments, the at least one connection location 400 of the first strap 100
may be located between the top strap portion 220 and each upper side strap portion 110.

[0239] In some embodiments, the at least one connection location 400 of the second strap 200
may be located between the top strap portion lower side strap portion(s) 210.

[0240] In some embodiments, with a third strap 300, the at least one connection location 400 of
the third strap 300 may be located between the top strap portion lower side strap portion 310.

[0241] As shown for example in Figure 19, the start of the top strap portion 320 of the third
strap 300 overlaps the start of the rear strap portion 120 of the first strap 100 with the connection

location 400 being approximately middle of the overlapping region 160.

[0242] The first strap 100 may be configured to overlap the second strap 200 and/or the third
strap 300 in an overlapping region 160.

[0243] The overlapping region 160 may extend along a portion of the first strap 100 and the
second strap 200 and/or the third strap 300.

[0244] The connection location 400 may be located in the overlapping region 160.

[0245] In some embodiments in the overlapping region of the first strap 100 may be parallel to
the second strap 200 and/or the third strap 300.

[0246] As described above, the connection location 400 may be located where the first strap
100 overlaps the second strap 200 and/or where the first trap 100 overlaps the third strap 300.
Alternatively, the connection location 400 may comprise one more or locations where the second strap
200 and/or third strap 300 overlap(s) the first strap 100.

[0247] In some embodiments, the straps may be connected at the connection location 400

along the entire overlapping region or only part of the overlapping region.
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[0248] The first strap 100 and second strap 200 and/or third strap 300 may be connected at the
connection location 400 by; stitching, connection features (for example pins as shown in Figure 22)

radio frequency (RF) welding, gluing or any other suitable welding or joining methods.

[0249] As shown in Figure 14, the second strap 200 and the third strap 300 are integrally
formed as a single strap 200. Alternatively and as shown for example in Figure 15, the second strap
200 and the third strap 300 are formed as separate straps.

[0250] In some embodiments, the top strap portion 220 of the second strap 200 and top strap

portion 320 of the third strap 300 may be provided with one or mare adjustment features 500.

[0251] In some embodiments, the adjustment feature 500 may be used to change the length of
the top strap portions of the second and third straps.

[0252] As shown for example in Figures 20 and 21, the top strap portion 220 of the second
strap 200 and the top strap portion 320 of the third strap 300 are adjustably connected via adjustment
feature 500 comprising studs and corresponding holes.

[0253] In some embodiments, the adjustment feature 500 may comprise any suitable means
for adjusting the lengths of the second and third straps 200,300, such as but not limited to clips or

hook and loop fasteners.

[0254] As shown for example in Figure 14, the first strap 100 and second strap 200 are
continuous.
[0255] In some embodiments, the first strap 100 may comprise one or more adjustment

features 500.

[0256] In some embodiments, the first strap 100 and second strap 200 are continuous to a
location rear of the connection location 400, optionally from where the first strap 100 and second strap

200 connect to the interface 1.

[0257] As shown for example in Figure 15, in embodiments with a third strap 300, the first strap
100 and third strap 300 are continuous.

[0258] In some embodiments, the first strap 100 and third strap 300 are continuous to a
location rear of the connection location 400, optionally from where the first strap 100 and third strap
300 connect to the interface 1.

[0259] The first strap 100 and/or the second strap 200 and/or the third strap 300 may be a
single strap.
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[0260] The upper side strap portions 110 of the first strap 100 are configured to connect with
the interface 1.
[0261] In some embodiments, each upper side strap portion 110 may include an interface

connector portion 130 for connecting to the first strap to interface 1.

[0262] In some embodiments, the interface connector portion 130 allows for the adjustment of
the length of the upper side strap 120. As shown for example in Figures 20 and 21, the interface

connector portion 130 comprises a hook and loop material.

[0263] The interface connector portion 130 may be connected to a corresponding headgear

connector on the interface 1.

[0264] For example, the headgear connector may comprise a slot on the interface for receiving

the interface connector portion 130.

[0265] In some embodiments, the interface connector portion 130 may comprise one or more
of clips. As shown for example in Figure 17, the free end of interface connector portion 130 may
comprise a gripping feature.

[0266] The lower side strap portion(s) 210 of the second strap 200 is configured to connect with
the interface 1.

[0267] The lower side strap portions 210 and lower side strap portions 310 may each comprise

interface connector portions 230, 330 similar to the first strap.

[0268] The straps of headgear 10 may each comprise one or more strap sleeves and one or

more strap cores.

[0269] The first strap 100 comprises a first strap sleeve 140 and a first strap core 150.

[0270] The second strap 200 comprises a second strap sleeve 240 and a second strap core
250.

[0271] In embodiments which comprise a third strap 300, the third strap comprises a third strap

sleeve 340 and a third strap core 350.

[0272] In some embodiments, the headgear 10 may comprise one or more strap sleeves
without any strap cores (for example as shown in Figures 25 and 25A).

[0273] In this description where reference is made to a strap, strap sleeve, or strap core it will
be appreciated this could apply to any one or combination of the first strap 100 and/or the second
strap 200 and/or the third strap 300
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[0274] Figure 24 shows a cross section of a strap sleeve 140, 240, 340 with a strap core 150,
250, 350.
[0275] The strap sleeve 140, 240, 340 may have a tubular structure with opening in the centre
for accommodating the strap core 150, 250, 350.
[0276] The strap sleeve 140, 240, 340 may be formed around or fitted over the strap core. The

strap core 150, 250, 350 may be retained within the strap sleeve 140, 240, 340 by welding or other
means of attaching the strap sleeve 140, 240, 330 to the strap core 150, 250, 350.

[0277] As shown for example in Figures 14 to 21, each strap sleeve is continuous.

[0278] In some embodiments, the first strap sleeve 140 is continuous along the length of the

first strap 100.

[0279] In some embodiments, the second strap sleeve 240 is continuous along the length of

the second strap 200.

[0280] In some embodiments, the third strap sleeve 240 is continuous along the length of the
third strap 200.

[0281] The strap sleeve(s) 140, 240, 340 can be made of a fabric or textile.
[0282] In some embodiments the fabric may be a woven fabric.
[0283] In some embodiments, the fabric may be flexible so as to conform to the shape and

curvatures of the headgear straps.

[0284] The strap sleeve(s) 140, 240, 340 may be more extensible in a direction along the
length of the strap 100, 200, 300, than along the width of the strap 100, 200, 300.

[0285] In some embodiments, the strap sleeve 140, 240, 340 may also comprise different
elasticity in different directions of the strap sleeve. For example, the strap sleeve 140, 240, 340 may
be elastic (or relatively more elastic) in a transverse (weft) direction but inelastic (or relatively less
elastic) in a longitudinal (warp) direction. Alternatively, the strap sleeve may be semi-elastic in the

longitudinal direction to allow for movement of the interface on the face of a user.

[0286] The strap sleeve 140, 240, 340 may comprise the same material or a combination of
different materials.

[0287] In some embodiments, the interior (user contacting) surface of the straps 100, 200, 300
may comprise a softer fabric while the exterior (non-user contacting) surface of the straps may

comprise a harder (more durable) fabric material. The softer fabric on the interior surface may
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increase the comfort of a user while the harder exterior fabric may improve the durability of the

headgear.

[0288] In some embodiments, as shown for example in Figure 21, the exterior surface of the
upper side strap portions 110 may comprise hook and loop material for attaching the strap 100 to a

headgear connector on the interface.

[0289] In some embodiments, the fabric or textile material of each strap sleeve may be
provided with different colours to allow differentiation of the upper and lower side strap portions and

improve usability of the headgear.
[0290] The strap core 150, 250, 350 may extend the full length or part of the strap sleeve.

[0291] The strap 100, 200, 300 may comprise one or more strap cores 150, 250, 350. For
example, the strap 100, 200, 300 may comprise a single strap core 150, 250, 350 extending the full
length or part of the strap.

[0292] In some embodiments, the strap sleeve may comprise two or more strap cores 150,
250, 350.

[0293] In some embodiments, the strap sleeve may comprise no strap cores.

[0294] In some embodiments, the first strap 100 may comprise a strap core 150 in each of the

upper side strap portions 110 and second strap core 150 in the rear strap portion 120.

[0295] In some embodiments, the strap core 250, 350 in the lower side strap 210, 310
portion(s) may extend further forward than the strap core 150 in the upper side strap portion 110.

[0296] The strap core can be made of rigid or semi-rigid material.

[0297] In some embodiments, the strap core 150, 250, 350 comprises a flexible plastic
material.

[0298] In some embodiments, the strap core 150, 250, 350 may be made of a nylon based
polymer.

[0299] In some embodiments, the strap core 150, 250, 350 may comprise a constant thickness

along the length of the strap core 150, 250, 350.

[0300] In some embodiments, the strap core 150, 250, 350 may comprise variable thickness
along the length of the strap core 150, 250, 350.

[0301] Variable thickness in the strap core 150, 250, 350 may provide variable levels of rigidity
or flexibility at different parts of the strap core 150, 250, 350.



WO 2021/255626 PCT/1B2021/055240
24

[0302] In some embodiments, the strap core 150, 250, 350 in the lower side strap portion
and/or the upper side strap portion may be stiffer at a region below the user’s ear and/or the

overlapping region than at a location forward of a user’s ear.

[0303] In some embodiments, the strap core 150, 250, 350 may be stiffer in the top strap

portion or the rear strap portion than the lower side strap portion or the upper side strap portion.

[0304] In some embodiments the strap core 150, 250, 350 may be about 0.7mm in thickness in

the top strap portion or the rear strap portion.

[0305] In some embodiments the strap core 150, 250, 350 may be about 0.3mm to about
0.5mm in thickness in the lower side strap portion or the upper side strap portion.

[0306] In some embodiments, a strap core in the lower side strap portion may be stiffer at a

region below the user's ear but reduce in stiffness towards the interface 1.

[0307] In some embodiments, a strap core 150, 250, 350 in the lower side strap portion may be
thicker at a region below the user’s ear and/or the overlap region than at a location forward of a user’s

ear.

[0308] In some embodiments, a strap core in the lower side strap portion may be thicker at a
region below the user’'s ear but reduce in thickness towards the interface 1.

[0309] The reduction in thickness (and stiffness) of the lower side strap portion may allow the
strap to more easily conform to the cheek region. This may reduce the pressure applied to the

sensitive cheek region, particularly when the user is sleeping or lying on their side.

[0310] In some embodiments, the headgear 10 may comprise zones with variable rigidity. For
example, the headgear zone forward of a user’s ear may be non-rigid (without strap cores), while the
headgear zone behind the patient’s ear may be semi-rigid (comprising one or more semi-rigid strap
cores). The transition between semi-rigid and non-rigid zone may be flush or seamless to avoid

causing irritation or discomfort to a user.

[0311] The strap core 150, 250, 350 is rigid or semi-rigid.

[0312] The strap sleeve 140, 240, 340 is continuous along the length of the strap 100, 200,
300.

[0313] The strap sleeve 140, 240, 340 is uninterrupted along the length of the strap 100, 200,
300.

[0314] The strap sleeve 140, 240, 340 is connected to the strap core 150, 250, 350 at the

connection location 400 and/or the overlap region.
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[0315] The strap sleeve 140, 240, 340 may be able to move relative to the strap core 150, 250,
350.
[0316] As shown in Figure 19, the first strap 100 comprises a first strap sleeve 140 and a first

strap core 150 (denoted by a dashed line). The first strap core 150 is located within the first strap

sleeve 140.

[0317] The first strap core 150 may extend through the rear strap portion 120 of the first strap
100.

[0318] The first strap core 150 may extend through the rear strap portion 120 of the first strap

100 and to each of the pair of upper side strap portions 110.

[0319] The first strap core 150 may extend to the upper side strap portions 110 to a location

forward of the user’s ear in use.

[0320] The first strap core 150 may extend to the upper side strap portions 110 to a location
where the first strap core 150 is aligned with a headgear connector or a connection location on the
interface to which the first strap 100 connects.

[0321] The second strap 200 may comprise a second strap sleeve 240 and a second strap
core 250 (denoted by a dashed line).

[0322] The second strap core 250 may be located within the second strap sleeve 240.

[0323] The second strap core 250 may extend through the top strap portion 220 of the second
strap 200.

[0324] The second strap core 250 may extend through the top strap portion 220 to the lower
side strap portion 210.

[0325] The second strap core 250 may extend to the top strap portion 220, or to the lower side

strap portion 210 to a location forward of the user’s ear in use.

[0326] The second strap core 250 may extend to the lower side strap portions 210 to a location
where the second strap core 250 is aligned with a headgear connector or a connection location on the
interface to which the second strap connects.

[0327] The third strap 300 may comprise a third strap sleeve 340 and third strap core 350.
[0328] The third strap core 350 may be located within the third strap sleeve 340.
[0329] The third strap core 350 may extend through the top strap portion 320 of the third strap

300.
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[0330] The third strap core 350 may extend through the top strap portion 320 of the third strap
300 and to the lower side strap portion 310.

[0331] The third strap core 350 may extend to the lower side strap portion 310 to a location

forward of the user’s ear in use.

[0332] The third strap core 350 extends to the lower side strap portion 310 to a location where
the third strap core 350 is aligned with a headgear connector on the interface to which the third strap

connects.

[0333] Figure 22 shows an example of the first strap core 150, second strap core 250 and third
strap core 350 with no corresponding sleeves.

[0334] Figure 22A shows an example of the first strap core 150, second strap core 250 and
third strap core 350 with no corresponding sleeves, and where the cores 150, 250, 350 are note
connected to each other and shown separately.

[0335] Figure 22B shows an example of the first strap core 150, second strap core 250 and
third strap core 350 with corresponding strap sleeves 140, 240, 340.

[0336] Figure 22B shows the strap sleeves 140, 240, 340 as extending past the end of the
corresponding strap core 150, 250, 350. As discussed in more detail elsewhere in the specification.

[0337] Figure 23 shows an example of the first strap core 150 and second strap core 250 with
no corresponding sleeves, and where the cores 150, 250 are not connected to each other and shown

separately.

[0338] Figure 23A shows the strap sleeves 140, 240 as extending past the end of the
corresponding strap core 150, 250. As discussed in more detail elsewhere in the specification.

[0339] In some embodiments, straps 100, 200, may comprise strap sleeves 140, 240 without

any strap cores.

[0340] In embodiments with a third strap, the third strap 300 may comprise a third strap sleeve

340 without any strap cores.

[0341] Figure 25 shows an example of the straps 100, 200, 300 comprising strap sleeves 140,

240, 340 with no corresponding strap cores.

[0342] Figure 25A shows an example of the straps 100, 200 comprising strap sleeps 140, 240

with no corresponding strap cores.

[0343] It will be appreciated that the construction as shown in Figure 25 and 25A may have

corresponding strap cores located inside the strap sleeve.



WO 2021/255626 PCT/1B2021/055240
27

[0344] In some embodiments the strap sleeves 140, 240, 340 may be at least in part be

replaced by a strap (for example a rectangular or lie-flat strap).

[0345] In some embodiments, for example as shown in Figure 1 and Figure 2, the headgear 10
may comprise one or more elastic straps 70. The elastic strap 70 may apply a force to the lower side

straps 40 in a direction towards the center of the headgear.

[0346] In some embodiments, the elastic strap 70 may apply a force to pull the lower side

straps 40 towards each other.

[0347] In some embodiments, the elastic strap may apply a force to pull the lower side straps
40 towards each the rear portion 35 of the rear strap 25.

[0348] In some embodiments, the elastic strap 70 apply a force to the lower side straps 40 in a

downward direction.

[0349] In Figure 1 the elastic straps 70 are shown as being connected between each lower side
strap 40 and the rear strap 30 of the rear loop 20. In some embodiments, a single elastic strap 70 may
be connected between the lower side straps.

[0350] The elastic straps 70, are connected to a hinging arm 41, or the lower side strap 40
(described in more detail below). The elastic straps 70 may be connected an end of the hinging arm

41 located away from the pivotable connection 60.

[0351] The elastic straps 70 may provide a moment about the pivotable connection 60 (as

described in more detail below).

[0352] The interface 1 may comprise a mask frame and a cushion module, the mask frame
comprising a breathing gas inlet configured to receive a supply of breathable gas and to deliver the
breathable gas to the cushion module, the cushion module being configured to form a seal with a

user’s face.

[0353] The interface 1 may be a mask interface. In some embodiments, the interface is a nasal

and oral mask.

[0354] As shown for example in Figures 2 and 5, the headgear 10 comprises one or more

pivotable connections 60.

[0355] The headgear 10 comprises a pair of pivotable connections 60. Each pivotable
connection 60 is located between the upper side strap 50 and lower side strap 40 of each upper and
lower side strap pair, or is on the each lower side strap 40.
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[0356] It will be appreciated that a pivotable connection 60 may be provided on a single side, or
both sides of the headgear 10.
[0357] As shown for example in Figures 1 to 3, the pivotable connection 60 is located between

the lower side strap 40 and the rear loop 20. Alternatively, in some embodiments, the pivotable

connection 60 may be located on the lower side strap 40.

[0358] As illustrated by for example Figure 4A the pivotable connection 60 is located at a

connection point between the lower side strap 40 and the rear strap 30.

[0359] The pivotable connection 60 is configured to allow for lateral movement of the lower side
strap 40 (for example as shown in Figure 5).

[0360] As illustrated by Figure 5, the pivotable connection 60 is configured to allow for

movement of the each lower side strap 40 in a direction upward and downward.

[0361] The pivotable connection 60 may be configured to allow for movement of the lower side
strap 40 in a direction inward and outward from a side of the headgear 10 (as for example shown by
Figures 10-10B}).

[0362] The pivotable connection 60 may be configured to allow for movement of the lower side
strap 40 in a direction outward from a side of a user’s head (as for example shown by Figures 10-
10B).

[0363] The pivotable connection 60 may be configured to allow for movement of the lower side

strap 40 in a direction outwardly from head/headgear 10 (as for example shown by Figures 10-10B}).

[0364] The pivotable connection 60 may be provided by a hinge, or by an elastic connection.

[0365] As shown in Figure 6, the pivotable connection 60 may be provided for example by a
living hinge. Note that Figure 6 is a exemplary of a type of pivotable connection 60, and not

necessarily the pivotable connection as shown in Figure 5.

[0366] The pivotable connection 60 may comprise a reinforcement portion 62. The
reinforcement portion 62 may be configured to be located at one side (for example as shown in Figure

6) or both sides of the pivotable connection 60.

[0367] As illustrated by Figure 6, the pivotable connection 60 may comprise a first living hinge
portion 63 and the reinforcement portion 62. A gap 64 may be provided between the first living hinge
portion 63 and the reinforcement portion 62. The gap 64 may act to decouple forces acting on the first
living hinge portion 63 and the reinforcement portion 62.
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[0368] The reinforcement portion 62 is provided at a location of the pivotable connection 60 (for

example a living hinge as shown in Figure 6) where the highest concentration of stress is located.

[0369] The reinforcement portion 62 increases the tear resistance of the pivotable connection
60.
[0370] The pivotable connection 60 may be provided by a localised decrease in thickness

along a pivotable connection axis 61 of the pivotable connection 60. The localised decrease in
thickness may be provided as part of the rear loop 20, the lower side strap 40 or the upper side strap
50.

[0371] The pivotable connection 60 may comprise a pivotable connection axis 61 about which
the pivotable connection 60 pivots.

[0372] The pivotable connection 60 is configured to only pivot about the pivotable connection
axis 61 and resist pivoting about other axis.

[0373] The pivotable connection 60 may be formed by a decrease in bending stiffness of the
rear loop 20 or lower side strap 40 in a pivotable connection axis 61.

[0374] As shown in Figure the pivotable connection 60 is formed as part of rear strap 30 of the
rear loop 20.

[0375] In some embodiments, the pivotable connection 60 may be formed as a separate
component.

[0376] In some embodiments, the pivotable connection 60 may be formed as part of the lower
side strap.

[0377] As shown in Figure 2 the pivotable connection axis 61 of the pivotable connection 60

extends in a direction so as to bisect the lower side strap 40 and the upper side strap 50.

[0378] In some embodiments, the pivotable connection axis 61 of the pivotable connection 60
may be located in a direction substantially parallel to the upper side strap 50 and/or the lower side
strap 40.

[0379] In some embodiments, the upper side strap 50 and the lower side strap 40 are
substantially symmetrical about the pivotable connection axis 61. Alternatively, the upper side strap 50
may be disposed at a greater angle from the pivotable connection axis 61 than the lower side strap 40
or the lower side strap 40 may be disposed at a greater angle from the pivotable connection axis 61
than the upper side strap 50.

[0380] As shown in Figure 2, the pivotable connection 60 is located behind a user’s ear in use.
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[0381] In some embodiments, the pivotable connection axis 61 is located, in use, behind the
ear.
[0382] In some embodiments, the pivotable connection axis 61, in use, bisects the ear.
[0383] In some embodiments, the pivotable connection axis 61 is, in use, located vertically
within the height of a user’s ear.
[0384] The pivotable connection 60 may provide a restoring moment. The restoring moment

may act to move the pivotable connection 60 to a stable configuration (as described in more detail

below).

[0385] As shown for example in Figure 2, the lower side straps 40 comprise at least one
hinging arm 41. The hinging arm 41 extends behind an ear of the user in use. The hinging arm 41

extends from the rear loop 25.

[0386] The hinging arm 41 is configured to extend from the pivotable connection 60.
As shown in Figure 2 the hinging arm extends laterally of an elongate direction of the remainder of the
lower side strap 40.

[0387] In some embodiments, the hinging arm 41, pivotable connection 60 and rear strap 30 of
the rear loop 20 are formed as an integral component.

[0388] The hinging arm 41 extends downwardly from the rear strap 30. The hinging arm 41
may allow for an application of torque about the pivotable connection 60. The hinging arm 41 may aid
in pivoting the rear strap 30 about the pivotable connection 60.

[0389] In some embodiments, the hinging arm 41 is configured to be move towards the front

portion 31 of the rear strap 30 when moving to a donning and doffing configuration.

[0390] In some embodiments, the hinging arm 41 may comprise a preformed twist. The
preformed twist may act to maintain the pivotable connection 60 in a stable state (as described in

more detail below).

[0391] In some embodiments, an end of the hinging arm 41 located away from the pivotable
connection 60 is twisted in a clockwise direction. In some embaodiments, an end of the hinging arm 41
located away from the pivotable connection 60 is twisted inwardly.

[0392] The hinging arm 41 may be for example coiled to form the preformed twist.
[0393] The preformed twist may be provided in the hinging arm 41 when moulded.
[0394] Figure 4A shows the rear loop 20, and optionally the rear strap 30 may having a

pivotable connection support 36.
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[0395] The pivotable connection support 36 is located, in use, between the user and the
pivotable connection 60.
[0396] The pivotable connection support 36 provides an area to distribute load generated by

pivoting of the pivotable connection 60. Distributing any force directed towards a patient’s head from
pivoting of the pivotable connection 60 increases comfort for a user. If the force is provided for
example as a point load a user may experience discomfort when using the interface 1.

[0397] The headgear 10 is operable between a first configuration being an in use configuration
(for example as shown in Figures 2, 8, 9 and 10) and a second configuration being a donning and
doffing configuration (for example as shown in Figures 4B, 7A, 8A, 9A and 10A) by hinging of a lower
side strap 40 about the pivotable connection 60.

[0398] The donning and doffing and in use configurations are described below in more detail.

[0399] The pivotable connection 60 may allow for the user to manipulate the headgear 10 into
a donning and doffing configuration by movement of the headgear 10 and/or interface 1.

[0400] Figure 4B shows a headgear 10 in a donning and doffing configuration.

[0401] In the donning and doffing configuration the pair of lower side straps 40 are located
further apart than in the use configuration.

[0402] In some embodiments, in the in use configuration the lower side strap is located inward

from the upper side strap

[0403] In some embodiments, in the donning and doffing configuration the lower side strap is

located outward from the upper side strap.

[0404] As shown in Figure 4B, movement and/or rotation of the rear strap 35 in a direction
away from the interface 1 (for example direction 100) causes the headgear 10 to enter the donning

and doffing configuration.

[0405] In some embodiments, the lower side straps 40 may be manually actuated by the user

about the pivotable connections.

[0406] In some embodiments, movement and/or rotation of the top strap 25 in a direction

toward from the interface 1 causes the headgear 10 to enter the donning and doffing configuration.

[0407] In some embodiments, a force may be provided by a user in directions 100 and 101, to

cause the headgear 10 to enter the donning and doffing configuration.
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[0408] The pivotable connection 60 may allow for the user to manipulate the headgear 10 into
an in use configuration by correct positioning of the interface 1 and/or headgear 10 (described in more

detail below)

[0409] The headgear 10 is configured to automatically move to the in use configuration when

correctly positioned on a user.

[0410] As shown in Figures 4D, 7, 8, 9 and 10, positioning the interface 1 and headgear 10 on

a user’s face causes the headgear 10 to enter the use configuration.

[0411] In some embodiments, positioning of the top strap 25 across a top of the user’s head,
and/or the rear strap 30 across a back of the user’s head causes the headgear 10 to enter the in use
configuration. For example this as shown in Figure 4C when the headgear is placed on a user’s head
the pivotable connection 60 pivots so the headgear enters the the in use configuration

[0412] Figure 4C shows the application of forces 104 to the headgear to maintain the headgear
in the in use configuration.

[0413] The pivotable connection 60 is configurable between the donning and doffing
configuration and the in use configuration by an application of a moment about the pivotable
connection 60. Application of the moment may be provided by application of any one or a combination

of the forces described above, or by movement of straps of the headgear.

[0414] The pivotable connection 60 is maintained in in the use by application of a moment
about the pivotable connection 60. Application of the moment may be provided by application of any
one or a combination of the forces described above, or by movement of straps of the headgear.

[0415] The pivotable connection 60 is a bistable pivotable connection. The bistable pivotable
connection has two configurations where the connection is in a stable state with the locations of the

pivotable connection 60 between these states being unstable states.

[0416] In some embodiments the pivotable connection 60 may be a monostable pivotable
connection. The monostable pivotable connection has a single state with the remainder of the

locations of the pivotable connection 60 being unstable states.

[0417] Where the pivotable connection 60 is in a stable state applications of a moment about
the pivotable connection 60 lower than a threshold will not cause the pivotable connection 60 to pivot
from the stable state. If a moment higher than the threshold is applied about the pivotable connection

60 then the pivotable connection 60 may pivot from the stable state.

[0418] In the unstable states, an application of moment about the pivotable connection 60 will

cause the pivotable connection 60 to pivot (assuming for example frictional forces are overcome).
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[0419] The pivotable connection 60 has a first stable configuration where the headgear 10 is in

the use configuration (for example shown in figures 7, 8, 9, and 10}).

[0420] As shown in Figures 4B, 7A, 8B, 9B and 10B the pivotable connection 60 may have a

second stable configuration where the headgear 10 is in the donning and doffing configuration.

[0421] As illustrated for example In the donning and doffing configuration the pair of lower side

straps 40 are located closer to the upper side straps 50 than in the use configuration.

[0422] In the in use configuration (optionally the first stable configuration) the lower side strap is
provided in a position located above the lower side strap in the in donning and doffing configurations
(optionally the second stable configuration.)

[0423] In some embodiments, the in donning and doffing configuration the lower side strap, or

a portion of the lower side strap may be provided in a location adjacent the upper side strap.

[0424] In some embodiments, the headgear 10 comprises at least one intermediate position.
The at least one intermediate position is located between the first stable configuration and the second
stable configuration.

[0425] The at least one intermediate position is an unstable configuration as described in more
detail above.
[0426] In some embodiments, in at least one the intermediate position the distance between

the lower side straps 40 is larger than in the first stable configuration and/or the second stable
configuration.

[0427] Stability of the pivotable connection 60 may be governed by the orientation of the
headgear 10. In Figure 4B the pivotable connection 60 is in a stable configuration because of the
forces 100, 101 applied to the headgear 10 and interface 1. In Figures 7, 8, 9 and 10 the pivotable
connection 60 is in a stable configuration because of the force applied to the headgear 10 by the
user’'s head.

[0428] Figure 5 shows an example of a pivotable connection 60 moving between a first stable
configuration (indicated by reference 113}, a series of intermediate positions (indicated by 111 and
111°), and a second stable configuration (indicated by reference 112). Figure 6 shows an example of a

pivotable connection 60.

[0429] Figures 12, 13 and 13A show a bottom view of a headgear 10 and interface 1. Figure 12
shows the headgear in an in use configuration (as a first configuration). Figures 13 and 13A shows the

headgear in a donning and doffing configuration (as a second configuration).
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[0430] As shown in Figure 12, in the in use configuration the lower side strap, rear strap, and
interface define a first cross-sectional area 105. Additionally or alternatively, in the in use configuration

the lower side strap, rear strap, and interface define a first perimeter 105.

[0431] As shown in Figure 13, in the in donning and doffing configuration the lower side strap,
rear strap, and interface define a second cross-sectional area 106. Additionally or alternatively, in the
in donning and doffing configuration the lower side strap, rear strap, and interface define a second
perimeter 106.

[0432] In some embodiments, for example as shown in the embodiment of Figure 13, in the in
donning and doffing configuration the upper side straps, rear strap and interface define a second
cross-sectional area 106°. Additionally or alternatively, in the in donning and doffing configuration in
the in donning and doffing configuration the upper side straps, rear strap and interface define a

second perimeter 106’

[0433] As shown in Figures 12, 13 and 13A the first cross sectional area 105 is less than the
second cross sectional area 106, 106°.

[0434] As shown in Figures 12, 13 and 13A the first perimeter 105 is less than the second
perimeter 106, 106°.

[0435] The larger available area and/or perimeter in the in the donning and doffing
configuration (for example as shown in Figures 13 and 13A as compared to the in use configuration as
shown in Figure 12) allows for easier donning and doffing of the headgear.

[0436] The first cross-sectional area and/or a first perimeter 105 are measured from a bottom
perspective of the headgear 10.

[0437] The second cross-sectional area and/or a second perimeter 106, 106’ are measured
from a bottom perspective of the headgear 10.

[0438] In the second configuration an opening for the head of a user to the headgear 10 is
defined by the second cross sectional area.

[0439] As for example described in more detail above, the headgear is configurable between
the in use configuration and the donning and doffing configuration by pivoting of each lower side strap

40 about a pivotable connection 60.

[0440] The load paths 120, 121 for distribution of forces throughout the headgear may also act
to maintain the pivotable connection 60 in a stable configuration (for example the in use configuration

and donning and doffing configuration).
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[0441] Figure 2 shows an example of a first load path 120, and a second load path 121 for the

distribution of force in the headgear when in the in use configuration.

[0442] The first load path 120 and second load path 121 indicate the load path for the

headgear when in an in use configuration.

[0443] The first load path 120 distributes forces through the upper side strap 50 to the top strap
25 and rear strap 30 of the rear loop 20.

[0444] The second load path 121 distributes forces through the lower side strap (to the hinging
arm 41 if present) and to the rear portion 35 of the rear strap 30 of the rear loop 20. As discussed
above the hinging arm 41 may be rigid or semi-rigid so as to transfer force to the rear portion 35 of the
rear strap 30 of the rear loop 20.

[0445] In embodiments which have an elastic strap 70, the load path is configured to ensure
that load on the elastic strap is minimised to instead pass force through the rear strap 30 to the rear
portion 35 of the rear strap 30 of the rear loop 20.



