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BREATHING ASSISTANCE APPARATUS

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention generally relates to patient interfaces. More

particularly, the present invention relates to such interfaces particularly though not solely for

use in delivering CPAP therapy to patients suffering from obstructive sleep apnoea (OSA).

Description of the Related Art

[0002] In the art of respiration devices, there are a variety of respiratory masks that

cover the nose and/or mouth of a human user in order to provide a continuous seal around the

nasal and/or oral areas of the face such that gas may be provided at positive pressure within the

mask for consumption by the user. The uses for such masks range from high altitude breathing

(i.e., aviation applications) to mining and fire fighting applications, to various medical

diagnostic and therapeutic applications.

[0003] Such respiratory masks should provide an effective seal against the user's

face to reduce the likelihood of leakage of the gas being supplied. Commonly, in prior mask

configurations, a good mask-to-face seal has been attained in many instances only with

considerable discomfort for the user. This problem is prevalent in those applications, especially

medical applications, in which the user wears a mask or patient interface continuously for hours

or perhaps even days. In such situations, the user may not tolerate the mask for long durations

and optimum therapeutic or diagnostic objectives thus will not be achieved, or will be achieved

with great difficulty and considerable user discomfort.

[0004] To aid with user comfort, masks can be provided in a range of different

sizes. A user will find one particular size in the available range of sizes most suitable for

providing an effective seal and a comfortable fit. A single mask frame can be provided to which

a range of different sized seals may be fitted. A user chooses the most suitably sized seal from

the available range (e.g., the user chooses one size from small, medium, large and extra large)

and attaches that seal to the mask frame for use.

[0005] A further example of a way in which differently sized users are

accommodated is the nasal mask range disclosed in US2010/0006101 , the entire contents of

which are hereby incorporated by reference herein. As shown in Figure 1 of this application,

three different sized mask bodies 430 and correspondingly sized seal assemblies 440 are



provided. A user may select the most suitably sized frame and corresponding seal assembly for

use. Various components of the nasal mask disclosed in US20 10/0006 01 are described below

with reference to Figures 2 to 6 .

[0006] The mask assembly 402 comprises a mask body 430 and a mask seal

assembly 440. The mask body 430 provides the overall structural support for the mask

assembly, and provides a clip type fitting 433 for attaching the mask assembly 402 to headgear

42 . The mask body includes a forehead support 43 1 to which the headgear is also attached.

[0007] A rear side of the mask body 430 interfaces to the seal assembly 440. The

seal assembly 440 provides a sealing interface against a user's face in use.

[0008] The mask body 430 has an inlet for receiving a flow of respiratory gases and

exhaust holes 425 to allow exhaled breath to be vented from the mask assembly. The mask

body forms an internal cavity to which respiratory gases are supplied via the inlet. The inlet

comprises a tubular projection 422 extending from a front side 471 of the mask body 430. A

connector 423 connects to the inlet and swivels with respect to the mask body 430, for

connecting a supply conduit to the mask body.

[0009] The seal assembly 440 comprises a flexible seal 443 attached to a relatively

rigid plastic clip 442. The flexible seal 443 is over-moulded to the plastic clip 442 so that the

seal assembly 440 forms a single item of the mask assembly 402. The plastic clip has a series of

holes 446 around its perimeter. During manufacture, over moulding of the seal to the clip

causes the seal material to flow through the series of holes 446. During manufacture, the seal

material is cured. Once cured, the seal 443 is mechanically linked to the plastic clip 442 via

holes 446, providing a mechanical joint between the clip and the seal. The holes 446 are

located through a raised ridge 445 running around the inside perimeter of the clip.

[0010] The clip 442 releasably attaches to the mask body in a 'clip' or 'snap' type

engagement. A series of bumps 448, or raised portions, on the mask body 430 interact with

corresponding recesses 447 on the clip 442, to hold the clip 442 in place on the body 430. As

the clip 442 attaches to the mask body, interference between the clip and each mask body bump

448 causes the clip or the mask body, or both, to deflect to a deflected condition until each

bump 448 reaches a corresponding recess 447. Once the clip has been fully engaged with the

body, each bump 448 locates within a corresponding recess 447, and the clip or body, or both

un-deflect from the deflected condition to an un-deflected or partially deflected condition, the

parts being clipped or snapped together in a fully engaged position.



[001 1] The clip 442 preferably has a relatively long lead in, or ramped profile 449,

leading to the clip recess 447. This lead in section extends the full inside perimeter length of

the clip 442. The lead-in section assists with the attachment of the clip to the mask body. The

clip 442 or mask body 430, or both, are gradually deflected over the length of the lead-in

section until the apex of the lead-in section and each mask body bump 448 pass each other.

Once the bumps 448 have passed over the lead-in section, the bumps 448 locate within each

corresponding recess 447, such that there is little or no interference between the two parts 430

and 442. The two parts un-deflect in a relatively sudden snap action compared to the gradual

deflection caused by the lead in section 449 during engagement.

[0012] The face seal assembly 440 includes at least one wing portion 444 to assist a

user to disengage the face seal assembly from the mask body. The wing portions 444 provide a

gripping flange to pull the clip 442 away from the mask body 430.

[0013] The nasal mask includes a cushion 44 1. Cushion 44 1 is provided around the

periphery of the mask, and is surrounded by the seal assembly 440. The cushion 44 1provides

support to the seal 443 to achieve an effective seal onto the face of the user to reduce the

likelihood of leakage.

[0014] One end 462 of the mask cushion is shaped to match the shape of the seal in

contact with the user's face, and an opposite end 463 is shaped to match the mask body. The

cushion includes a raised bridge 465 in the nasal bridge region. The raised bridge 465 can also

be described as a cut out section made in the cushion, the cut out being on the mask body end

463 of the cushion. As the raised bridge 465 is unsupported by the mask body 430, it is much

more flexible and results in less pressure on the nasal bridge of the patient.

[0015] The cushion 441 is located around the outer periphery of the mask body,

contacting the mask body except for in the raised bridge portion 465 of the cushion. The

cushion is located in a generally triangular cavity 466, the cavity continuing around the

periphery of the body, terminating at each side of the nose bridge region 467 of the mask,

where the raised bridge portion 465 of the cushion does not contact the mask body 430. The

cavity 466 is generally formed by two spaced apart walls 476 and 477. The cushion 441 is a

separate item, the seal assembly 440 fitting in place over the cushion to hold it in place within

the mask assembly 402.

[0016] In this specification where reference has been made to patent specifications,

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



providing a context for discussing the features of the invention. Unless specifically stated

otherwise, reference to such external documents is not to be construed as an admission that

such documents, or such sources of information, in anyjurisdiction, are prior art, or form part

of the common general knowledge in the art.

SUMMARY OF THE INVENTION

[0017] An object of the present invention is to provide a patient interface which

goes some way to overcoming disadvantages in the prior art or which will at least provide the

users with a useful choice.

[0018] In one aspect, the present invention broadly consists in a mask assembly for

use as part of an apparatus for supplying a flow of respiratory gases to a user, comprising:

[0019] a mask body having an inlet through which said flow ofrespiratory gases are

provided to the interior of said mask body, the inlet adapted to be connected to a gases conduit,

[0020] a mask seal assembly comprising a seal of flexible material and a clip of rigid

material,

[0021] the seal having a first side and a second side, the first side of the seal being

shaped to approximately match the contours of a user's face and in use substantially seal

against a user's face, the second side attached to said clip,

[0022] the clip providing an interface extending substantially the full perimeter or

periphery of the mask seal assembly for releasably attaching the mask seal assembly to the mask

body, and

[0023] wherein the clip comprises a bridging portion spanning outwards from the

perimeter or periphery of the mask body to space at least a portion of the second side of the

seal outwards from the perimeter or periphery of the mask body.

[0024] Preferably the mask assembly comprises an inner cushion located between

the clip and the first side of the seal.

[0025] Preferably the inner cushion is located between the bridging portion of the

clip and the first side of the seal.

[0026] Preferably the clip comprises a channel in the bridging portion, a first side of

the inner cushion in use supporting the first side of the seal, and a second side of the inner

cushion being received in the channel.



[0027] Preferably the seal is attached to a first side of the clip and a second side of

the clip releaseably attaches to the mask body, and the bridging portion spans between the first

and second sides of the clip.

[0028] Preferably the seal assembly comprises a second seal of flexible material

attached to the second side of the clip for forming a seal between the mask seal assembly and

the mask body.

[0029] Preferably the bridging portion and the seal are sized according to one of a

series of sizes, each one of the series of sizes suitable for sealing against a differently sized

user's face.

[0030] Preferably the mask body is adapted for use with a plurality of the seal

assemblies, at least one said seal assembly having a said bridging portion, each said seal

assembly having a said seal sized according to one of a series of sizes, each one of the series of

sizes suitable for sealing against a differently sized user's face, and the second side ofthe clip of

each said seal assembly being the same or similar to be releasably attached to the mask body.

[0031] Preferably the seal and the second seal are integrally formed and joined

together across the bridging portion.

[0032] Preferably the seal and the second seal are integrally formed and joined

together across the bridging portion via a runner across or through the bridging portion.

[0033] Preferably the mask assembly comprises an inner cushion located between

the mask body and the first side of the seal.

[0034] Preferably the mask assembly comprises a channel in the mask body, a first

side of the inner cushion in use supporting the first side of the seal, and a second side of the

inner cushion being received in the channel in the mask body.

[0035] Preferably the bridging portion has an outward dimension that is the same or

similar around the perimeter or periphery of the mask body.

[0036] Preferably the bridging portion has an outward dimension that varies around

the perimeter or periphery of the clip.

[0037] Preferably the outward dimension of the bridging portion is larger at a

bottom portion of the seal assembly and smaller at an upper portion or nasal bridge region of

the seal assembly.



[0038] Preferably the bridging portion tapers from a first outward dimension in the

bottom portion of the mask assembly to a second outward dimension in the upper portion or

nasal bridge region of the mask assembly.

[0039] Preferably each said seal assembly in the said plurality of seal assemblies has

a bridging portion with a first outward dimension in the bottom of the mask assembly and a

second outward dimension in the upper portion of the mask assembly and the first outward

dimension is greater than the second outward dimension, and the second outward dimension of

each said seal assembly is the same or similar, and the first outward dimension of each said seal

assembly is different to the first outward dimension of the other said seal assemblies in said

plurality of seal assemblies, the first outward dimension of each said seal assembly sized to be

suitable for sealing against a differently sized user's face.

[0040] Preferably the bridging portion extends rearward away from a front of the

mask body towards a user's face in use.

[0041] Preferably the mask body is adapted for use with a plurality of the seal

assemblies, at least one said seal assembly having a said bridging portion, each said seal

assembly having a seal of a different type comprising one of a cannula seal, a nasal seal, a

mouth seal and a full face seal, and the second side of the clip of each said seal assembly being

the same or similar to be releasably attached to the mask body.

[0042] Preferably the mask seal assembly releasably attaches to a rear perimeter of

the mask body.

[0043] Preferably the rear perimeter of the mask body defines an area being more

than ten times the area of the mask body inlet.

[0044] Preferably the bridging portion spaces the second side of the seal outwards

from the perimeter or periphery of the mask body by at least 10mm.

[0045] Preferably the mask body defines a hollow space for receiving or covering a

user's nose or mouth or both.

[0046] In another aspect, the present invention broadly consists in a mask package

comprising:

[0047] a mask body having an inlet through which a flow of respiratory gases are

provided to the interior of the mask body, the inlet adapted to be connected to a gases conduit,

[0048] a first seal assembly comprising:



[0049] a first seal of a flexible material and a first clip of a rigid material, the first

seal having a first side and a second side, the first side of the first seal being shaped to

approximately match the contours of a user's face and in use substantially seal against a user's

face, said second side of said first seal attached to said first clip,

[0050] the first clip providing an interface extending substantially the full perimeter

or periphery of the first seal assembly, the second side of the first seal attached to a first side of

the first clip and a second side of the first clip for releaseably attaching the first seal assembly to

the mask body,

[0051] a second seal assembly comprising:

[0052] a second seal of a flexible material and a second clip of a rigid material, the

second seal having a first side and a second side, the first side of the second seal being shaped

to approximately match the contours of a user's face and in use substantially seal against a

user's face, said second side of said second seal attached to said second clip,

[0053] the second clip providing an interface extending substantially the full

perimeter or periphery of the second seal assembly, the second side of the second seal attached

to a first side of the second clip and a second side of the second clip for releaseably attaching

the second seal assembly to the mask body,

[0054] wherein the first clip or the second clip or both comprises a bridging portion

spanning outwards from the perimeter or periphery of the mask body to space at least a portion

of the second side of the first or second seal outwards from the perimeter or periphery of the

mask body when the first or second seal assembly is attached to the mask body, and the first

side of the first clip being comparatively different to the first side of the second clip, and the

first seal being comparatively different to the second seal.

[0055] Preferably the mask package comprises a first inner cushion for use with the

first seal assembly and a second inner cushion for use with the second seal assembly.

[0056] Preferably the first seal assembly attached to the mask body, the first inner

cushion is located between the first clip and the first side of the first seal, or with the second

seal assembly attached to the mask body, the second inner cushion is located between the

second clip and the first side of the second seal.

[0057] Preferably the first seal assembly attached to the mask body, the first inner

cushion is located between the bridging portion of the first clip and the first side of the first



seal, or with the second seal assembly attached to the mask body, the second inner cushion is

located between the bridging portion of the second clip and the first side of the second seal.

[0058] Preferably the bridging portion of the first clip of the first seal assembly has a

channel for receiving the first inner cushion, or/and the bridging portion of the second clip of

the second seal assembly has a channel for receiving the second inner cushion.

[0059] Preferably the bridging portion of the first clip of the first seal assembly has

an outward dimension that varies around the perimeter of the first clip, or the bridging portion

of the second clip of the second seal assembly has an outward dimension that varies around the

perimeter of the first clip.

[0060] Preferably the bridging portion of the first clip of the first seal assemblyhas a

larger outward dimension at the bottom of the first seal assembly compared to the outward

dimension at the top or nasal bridge region of the first seal assembly, and/or the bridging

portion of the second clip of the second seal assembly has a larger outward dimension at the

bottom of the second seal assembly compared to the outward dimension at the top or nasal

bridge region of the second seal assembly.

[0061] Preferably the bridging portion of the second clip of the second seal

assembly has a larger outward dimension at the bottom of the second seal assembly compared

to the bridging portion of the first clip of the first seal assembly, the second seal of the second

seal assembly being larger than the first seal of the first seal assembly.

[0062] Preferably the bridging portion of the first clip of the first seal assembly and

the bridging portion of the second clip of the second seal assembly have the same or a similar

outward dimension in the nasal bridge region of the clip.

[0063] Preferably the first side of the second seal has a longer perimeter length than

the first side of the first seal.

[0064] Preferably a mask assembly comprising the mask body and the first seal

assembly has an internal cavity having a first depth, and a mask assembly comprising the mask

body and the second seal assembly has an internal cavity having a second depth, the second

depth being greater than the first depth.

[0065] Preferably the bridging portion of the second clip of the second seal

assembly extends rearward away from the general plane of the mask body when the second seal

assembly is attached to the mask body.



[0066] Preferably the first seal assembly comprises a seal of flexible material

attached to the second side of the first clip for forming a seal between the first mask seal

assembly and the mask body, and/or

[0067] the second seal assembly comprises a seal of flexible material attached to the

second side of the second clip for forming a seal between the second mask seal assembly and

the mask body.

[0068] Preferably the first seal of the first seal assembly and the seal on the second

side of the first clip of the first seal assembly are integrally formed and joined together across

the bridging portion of the first clip, and/or

[0069] the second seal of the second seal assembly and the seal on the second side

of the second clip of the second seal assembly are integrally formed and joined together across

the bridging portion of the second clip.

[0070] Preferably a mask assembly comprising the mask body and the first seal

assembly or the second seal assembly is a nasal mask or a full face mask.

[0071] Preferably the first side of the second clip has a longer perimeter length than

the first side of the first clip, the second seal being larger than the first seal.

[0072] Preferably the first side of the second seal has a longer perimeter length than

the first side of the first seal.

[0073] Preferably the first and second seals are different types of seals, the first and

second seals being one of a cannula seal, a nasal seal, a mouth seal and a full face seal.

[0074] Preferably the first mask seal assembly and the second mask seal assembly

releasably attach to a rear perimeter of the mask body.

[0075] Preferably the rear perimeter of the mask body defines an area being more

than ten times the area of the mask body inlet.

[0076] Preferably the bridging portion of the first clip spaces the second side of the

first seal outwards from the perimeter or periphery of the mask body by at least 10mm, or the

bridging portion of the second clip spaces the second side of the second seal outwards from the

perimeter or periphery of the mask body by at least 10mm.

[0077] Preferably the mask body defines a hollow space for receiving or covering a

user's nose or mouth or both.

[0078] In another aspect, the present invention broadly consists in a mask assembly

for use as part of an apparatus for supplying a flow of respiratory gases to a user, comprising:



[0079] a mask body having an inlet through which said flow of respiratory gases are

provided to the interior of said mask body, the inlet adapted to be connected to a gases conduit,

[0080] a mask seal assembly comprising a seal of a flexible material and a clip of a

rigid material,

[0081 ] said seal having a first side and a second side, the first side of said seal being

shaped to approximately match the contours of a user's face and in use substantially seal

against a user's face, said second side attached to said clip,

[0082] said clip providing an interface extending substantially the full perimeter or

periphery of the mask seal assembly for releasably attaching the mask seal assembly to the mask

body, and

[0083] an inner cushion located between the clip and said first side of the seal.

[0084] Preferably the clip comprises a bridging portion spanning outwards from the

perimeter or periphery of the mask body to space at least the second side of the seal outwards

from the perimeter or periphery of the mask body.

[0085] Preferably the inner cushion is located between the bridging portion and the

first side of the seal.

[0086] Preferably the clip comprises a channel in the bridging portion, a first side of

the inner cushion in use supporting the first side of the seal, and a second side of the inner

cushion being received in the channel.

[0087] Preferably the seal is attached to a first side of the clip and a second side of

the clip releaseably attaches to the mask body, and the bridging portion spans between the first

and second sides of the clip.

[0088] Preferably the seal assembly comprises a second seal of flexible material

attached to the second side of the clip for forming a seal between the mask seal assembly and

the mask body.

[0089] Preferably the bridging portion and said seal are sized according to one of a

series of sizes, each one of the series of sizes suitable for sealing against a differently sized

user's face.

[0090] Preferably the mask body is adapted for use with a plurality of said seal

assemblies, at least one said seal assembly having a said bridging portion, each said seal

assembly having a said seal sized according to one of a series of sizes, each one of the series of

sizes suitable for sealing against a differently sized user's face, and said second side of the clip



of each said seal assembly being the same or similar to be releasably attached to the mask body.

[0091] Preferably the seal and the second seal are integrally formed and joined

together across the bridging portion.

[0092] Preferably the seal and the second seal are integrally formed and joined

together across the bridging portion via a runner across or through the bridging portion.

[0093] Preferably the mask assembly comprises an inner cushion located between

the mask body and said first side of the seal.

[0094] Preferably the mask assembly comprises a channel in the mask body, a first

side of the inner cushion in use supporting the first side of the seal, and a second side of the

inner cushion being received in the channel in the mask body.

[0095] Preferably the bridging portion has an outward dimension that is the same or

similar around the perimeter or periphery of the mask body.

[0096] Preferably the bridging portion has an outward dimension that varies around

the perimeter or periphery of the clip.

[0097] Preferably the outward dimension of the bridging portion is larger at a

bottom portion of the seal assembly and smaller at an upper portion or nasal bridge region of

the seal assembly.

[0098] Preferably the bridging portion tapers from a first outward dimension in the

bottom portion of the mask assembly to a second outward dimension in the upper portion or

nasal bridge region of the mask assembly.

[0099] Preferably each said seal assembly in the said plurality of seal assemblies has

a bridging portion with a first outward dimension in the bottom of the mask assembly and a

second outward dimension in the upper portion of the mask assembly and the first outward

dimension is greater than the second outward dimension, and the second outward dimension of

each said seal assembly is the same or similar, and the first outward dimension of each said seal

assembly is different to the first outward dimension of the other said seal assemblies in said

plurality of seal assemblies, the first outward dimension of each said seal assembly sized to be

suitable for sealing against a differently sized user's face.

[0100] Preferably the bridging portion extends rearward away from a front of the

mask body towards a user's face in use.



[0101] Preferably the mask body is adapted for use with a plurality of the seal

assemblies, at least one said seal assembly having a said bridging portion, each said seal

assembly having a seal of a different type comprising one of a cannula seal, a nasal seal, a

mouth seal and a full face seal, and the second side of the clip of each said seal assembly being

the same or similar to be releasably attached to the mask body.

[0102] Preferably the mask seal assembly releasably attaches to a rear perimeter of

the mask body.

[0103] Preferably the rear perimeter of the mask body defines an area being more

than ten times the area of the mask body inlet.

[0104] Preferably the bridging portion spaces the second side of the seal outwards

f om the perimeter or periphery of the mask body by at least 10mm.

[0105] Preferably the mask body defines a hollow space for receiving or covering a

user's nose or mouth or both.

[0106] In another aspect, the present invention broadly consists in a mask seal

assembly for use as part of an apparatus for supplying a flow of respiratory gases to a user,

comprising:

[0107] a seal of flexible material and a clip of rigid material,

[0108] the seal having a first side and a second side, the first side of the seal being

shaped to approximately match the contours of a user's face and in use substantially seal

against a user's face, the second side attached to said clip,

[0109] the clip providing an interface extending substantially the full perimeter or

periphery of the seal assembly, the clip having a first side and a second side, the second side of

the seal being attached to the first side of the clip, and the second side of the clip for releasably

attaching the mask seal assembly to a mask body,

[0110] wherein the clip comprises a bridging portion spanning between the first and

second sides of the clip to space at least a portion of the second side of the seal outwards from

the perimeter or periphery of the second side of the clip.

[0111] Preferably the clip comprises a channel in the bridging portion for receiving

an inner cushion for supporting the first side of the seal in use.

[0112] Preferably the seal assembly comprises a second seal of flexible material

attached to the second side of the clip for fo ing a seal between the mask seal assembly and a

mask body.



[0113] Preferably the bridging portion and the seal are sized according to one of a

series of sizes, each one of the series of sizes suitable for sealing against a differently sized

user's face.

[0114] Preferably the seal and the second seal are integrally formed and joined

together across the bridging portion.

[0115] Preferably the seal and the second seal are integrally formed and joined

together across the bridging portion via a runner across or through the bridging portion.

[0116] Preferably the bridging portion has an outward dimension that is the same or

similar around the perimeter or periphery of the mask seal assemby.

[0117] Preferably the bridging portion has an outward dimension that varies around

the perimeter or periphery of the clip.

[0118] Preferably the outward dimension of the bridging portion is larger at a

bottom portion of the seal assembly and smaller at an upper portion or nasal bridge region of

the seal assembly.

[0119] Preferably the bridging portion tapers from a first outward dimension in the

bottom portion of the mask assembly to a second outward dimension in the upper portion or

nasal bridge region of the mask assembly.

[0120] Preferably the bridging portion extends rearward away from a front of a

mask body to which the mask assembly is attached in use and towards a user's face in use.

[0121] Preferably the mask seal assembly is adapted to releasably attach to a rear

perimeter of a mask body defining a hollow space for receiving or covering a user's nose or

mouth or both and having an inlet through which the flow of gases are provided to the interior

of the mask body.

[0122] Preferably the rear perimeter of the mask body defines an area being more

than ten times the area of the mask body inlet.

[0123] Preferably the bridging portion spaces the second side of the seal outwards

from the perimeter or periphery of the second side of the clip by at least 10mm.

[0124] The term "comprising" is used in the specification and claims, means

"consisting at least in part of. When interpreting a statement in this specification and claims

that includes "comprising", features other than that or those prefaced by the term may also be

present. Related terms such as "comprise" and "comprises" are to be interpreted in the same



manner. The invention consists in the foregoing and also envisages constructions of which the

following gives examples.

[0125] For purposes of summarizing the invention and the advantages achieved

over the prior art, certain objects and advantages of the invention have been described above

and as further described below. Of course, it is to be understood that not necessarily all such

objects or advantages may be achieved in accordance with any particular embodiment of the

invention. Thus, for example, those skilled in the art will recognize that the invention maybe

embodied or carried out in a manner that achieves or optimizes one advantage or group of

advantages as taught herein without necessarily achieving other objects or advantages as may

be taught or suggested herein.

[0126] All of these embodiments are intended to be within the scope of the

invention herein disclosed. These and other embodiments of the present invention will become

readily apparent to those skilled in the art from the following detailed description of the

preferred embodiments having reference to the attached figures, the invention not being limited

to any particular preferred embodiment(s) disclosed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0127] Preferred forms of the present invention will now be described with

reference to the accompanying drawings. The appended drawings are schematic, not

necessarily drawn to scale, unless otherwise indicated, and are meant to illustrate and not to

limit embodiments of the invention.

[0128] Figure 1 illustrates three differently sized prior art mask frames and

corresponding seal assemblies.

[0129] Figure 2 is a perspective view of the nasal mask of Figure 1.

[0130] Figure 3 is an exploded view of the nasal mask of Figure 1.

[0131] Figure 4a is a perspective view of the mask seal assembly of the nasal mask

of Figure 1.

[0132] Figure 4b is a perspective view of the seal clip of the mask seal assembly of

the nasal mask of Figure 1.

[0133] Figure 5 is a perspective view showing the mask body and the mask seal

assembly of the nasal mask of Figure 1, with the mask seal assembly removed from the mask

body.



[0134] Figure 6 is a sectional view on line X-X of the nasal mask of Figure 2.

[0135] Figure 7 is a block diagram of a humidified continuous positive airway

pressure system as might be used in conjunction with the mask assembly of the present

invention.

[0136] Figure 8 is a cross sectional view of a mask assembly according to one

embodiment of the present invention.

[0137] Figures 9A to 9C are part sectional views of a lower portion of a series of

three differently sized mask assemblies.

[0138] Figures 10A to IOC are part sectional views of a lower portion of three

alternative mask assemblies each having a 'large' sized seal assembly.

[0139] Figures 11A to 11C are part sectional views of a lower portion of three

alternative mask assemblies each having a 'medium' sized seal assembly.

[0140] Figure 12 is a diagram showing part sectional views of a common mask

body and a range of mask seal assemblies for attachment to the common mask base.

[0141] Figure 13 is a perspective view of a mask assembly comprising the present

invention with section cut away to show a lower portion of the mask assembly in cross section.

[0142] Figures 14A to 14D show cross sections of alternative seal arrangements

for fonning a seal between a seal assembly and a mask body of a mask assembly comprising the

present invention.

[0143] Figures 15A and 15B are part sectional views of a lower portion of two

alternative mask assemblies each with a first seal and a second seal joined together across a

bridging portion of a seal clip.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0144] It will be appreciated that the mask assembly as described in the preferred

embodiment of the present invention can be used in respiratory care generally or with a

ventilator, but will now be described below with reference to use in a humidified Continuous

Positive Airway Pressure (CPAP) system. It will also be appreciated that the present invention

can be applied to various forms of mask assembly including, but not limited to, nasal masks and

full face masks that cover both the user's nose and mouth.



[0145] With reference to Figure 7 a humidified CPAP system is shown in which a

patient 1 is receiving humidified and pressurised gases through a patient interface 2 connected

to a supply conduit 3. It should be understood that CPAP is used generically and includes a

range of variants including VPAP (Variable Positive Airway Pressure) and BiPAP (Bi-level

Positive Airway Pressure) and numerous other forms of respiratory therapy.

[0146] Supply conduit 3 is connected to the outlet 4 of a humidification chamber 5

that contains a volume of water 6. Supply conduit 3 may contain a heater or heater wires (not

shown) which heat the walls of the conduit or the gases in the conduit to reduce condensation

of humidified gases within the conduit. Humidification chamber 6 is preferably formed from a

plastics material. The contents of the chamber are heated by a heater. For example the

chamber may have a highly heat conductive base (for example an aluminium base) which is in

direct contact with a heater plate 7 ofhumidifier 8. Humidifier 8 is provided with control means

or electronic controller 9 which may comprise a microprocessor based controller executing

computer software commands stored in associated memory.

[0147] Controller 9 receives input from sources such as a user interface or dial 10

through which a user of the device may, for example, set a value (e.g., a preset or

predetenriined value) of humidity or temperature of the gases to be supplied. The controller

may also receive input from other sources; for example temperature and/or flow velocity

sensors 11 and 12 through connector 13 and heater plate temperature sensor 1 . In response

to the user set humidity or temperature value input via dial 10 and the other inputs, controller 9

determines when (or to what level) to energise heater plate 7 to heat the water 6 within

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

water vapour begins to fill the volume of the chamber above the water's surface and is passed

out of the humidification chamber 5 outlet 4 with the flow of gases (for example air) provided

from a gases supply means or blower 15 which enters the chamber through inlet 16. Exhaled

gases from the patient's mouth are passed directly to ambient surroundings in Figure 1.

[0148] Blower 15 is provided with variable pressure regulator or a variable speed

fan 21. The fan draws air or other gases through blower inlet 17. The speed of the variable

speed fan 21 is controlled by electronic controller 18 (or alternatively the function of controller

8 could carried out by controller 9) in response to inputs from controller 9 .

[0149] Mask Assembly



[0150] A mask assembly 2 according to the present invention is described with

reference to Figures 8 to 13. Figure 8 shows a mask comprising a mask body 30. The mask

body includes an inlet 22 for receiving a flow of gases into the mask assembly. The mask body

preferably includes features for securing the mask assembly in position on the user's face. For

example, the embodiment of Figure 8 includes a forehead rest 31 to assist with correct

placement of the mask assembly against the user's face, and a clip 33 for attachment to

headgear. Headgear may also be attached to features of the forehead rest. The mask body may

include other known features, for example vent holes 25 for venting expired gases and air, and

a channel 66 for receiving an inner cushion (not shown) for supporting the seal 43.

[0151] A seal assembly 40 comprising a seal 43 of a flexible material and clip 42 of

a rigid material is attached to a rear side of the mask body. A first side of the flexible seal

contacts a user's facial features in use. A second side of the flexible seal is attached to the clip.

The seal assembly is releasably attached to the mask body 30 by the clip. Preferably the clip

extends substantially the full perimeter of the mask seal assembly. The clip is rigid compared to

the seal material and provides a convenient interface for releaseably attaching the flexible seal to

the mask body. For example, the clip is manufactured from polycarbonate, ABS, nylon, acetyl

or other similar rigid plastic. Alternatively the clip may be made from a high Shore A hardness

silicone. For example, a silicone with a Shore A hardness of 90 may provide sufficient rigidity.

The clip and mask body may be manufactured from the same material type. The seal is formed

from rubber or other suitable flexible, resilient material. Preferable the seal is formed from

silicone with a Shore-A hardness of less than 60. Preferably the seal is made from silicone with

a Shore A hardness of 20 - 40.

[0152] From the above mentioned materials, the difference in rigidity of the clip

material (rigid) and the seal material (flexible) will be appreciated. For example, polycarbonate

has a Young's modulus of approximately 2 GPa, whereas the Young's modulus of a rubber or

other suitable material for use as the flexible seal is in the order of 1 to 5 MPa.

[0153] The seal generally provides a flexible perimeter about the perimeter or

periphery of the mask body. The seal surrounds an opening to the inside of the mask assembly.

A nasal mask assembly seals against a user's face around the user's nose, the seal opening

covering the user's nose. A full face mask seals against a user's face around the users nose and

mouth, the seal opening covering both the user's nose and mouth.



[0154] The clip has a bridging portion 50 that spans outwards from the perimeter or

periphery of the mask body 30. The bridging portion spaces at least a portion of the second

side of the flexible seal 43 outwards from the perimeter or periphery of the mask body to which

the clip is attached.

[0155] The mask body 30 may be used with a conventional seal assembly as

disclosed in the prior art, for example as illustrated in Figure 4A. Where a larger mask may be

used by a larger user, the same mask body 30 useable with the conventional seal assembly may

be used together with a seal assembly comprising a clip with a bridging portion 50. The

bridging portion 50 allows a larger flexible seal 43 to be attached to the mask body 30, as

illustrated in Figure 8.

[0156] The present invention allows a single mask body 30 to be used for arange of

differently sized users. For example, a range of differently sized seal assemblies may be

provided. Each seal assembly may have a clip including a bridging portion 50. The bridging

portion of each seal assembly may be a different size and each clip may be attached to a

different size flexible seal. A smallest seal assembly in a range of differently sized seal

assemblies may not include a bridging portion, the smallest seal assembly being a standard or

conventional type seal assembly, for example as illustrated in Figure 4A.

[0157] For supply to auser, apackaged interface product may include a single mask

body, and a plurality of these seal assemblies, each of a different size with at least one of the

seal assemblies having a bridging portion. The package may include instructions for selection

and assembly of the seal assemblies to the mask body 30. The plurality of different size seal

assemblies may be varied according to their size, by the size and arrangement of the bridging

portion, the placement of an inner cushion and other aspects of variation described in this

specification.

[0158] The range of seal assemblies for use with a single mask body preferably each

have an identical or at least similar connection portion or side for attaching to the single mask

body.

[0159] The clip with bridging portion expands a mask body to a larger size for use

with a larger flexible seal. The mask body may be used with a first seal assembly comprising a

flexible seal and clip without a bridging portion, for example as shown in Figure 9C. The same

mask body may be used with one or more seal assemblies each comprising a flexible seal and

clip with a bridging portion to expand the mask body for use with a larger seal. A series of seal



assemblies may be provided, each seal assembly in the series having a clip with a progressively

larger bridging portion and corresponding larger flexible seal. A plurality of seal assemblies

with clips each having differently sized bridging portions maybe provided to achieve a range of

mask assemblies, for appropriate selection by a user, as illustrated in Figures A and 9B.

[0160] As shown in Figure 8, preferably the bridging portion of the clip has an

outward dimension D that varies around the perimeter or periphery of the mask body. As

shown in Figure 8, preferably the outward dimension of the bridging portion is larger at a

bottom portion of the clip and smaller at an upper portion of the clip. Alternatively, the

bridging portion may have an outward dimension the same or similar around the periphery of

the mask body.

[0161] The outward dimension of the bridging portion of a number of different seal

assemblies may be the same in a particular portion of the mask body perimeter or periphery to

which the clips are attached. For example, a range of different seal assemblies each may

comprise a clip with bridging portion having a similar or the same outward dimension in the

nasal bridge region, and each clip having a different outward dimension outside the nasalbridge

region.

[0162] A mask according to the present invention may include a mask body having

a forehead rest, for example as shown in Figure 8. It can be advantageous for a mask having a

forehead rest to have a range of different seal assemblies each comprising a clip with bridging

portion having a similar or the same outward dimension in the nasal bridge region. With each

clip in the range of seal assemblies having a similar outward dimension in the nasal bridge

region, the distance between the top of the seal assembly and the forehead rest remains the

same across the range of different sized seal assemblies. This is preferred as the distance the

forehead rest is above the top of the mask body can be sized to be suitable for use with a range

of different sized seal assemblies. By comparison, in a less preferred embodiment of the present

invention, each seal assembly has a clip with bridging portion having a substantially constant

outward dimension around the full parameter of the seal assembly. For larger seals, the

distance between the top of the seal and the forehead rest therefore decreases.

[0163] The distance between the top of the seal and the forehead rest ideally should

increase for increasing sized users. With each seal in a range of seals having the same bridging

portion outward dimension in the nasal bridge region, the distance between the forehead rest



and the top of each seal is the same, which is preferred to the previously described less

preferred embodiment.

[0164] Preferably the clip has a bridging portion that tapers from a first outward

dimension in a lower section of the seal to a second outward dimension in the nasal bridge

region, the first dimension being greater than the second dimension.

[0165] The embodiment of Figure 8 is illustrated without an inner cushion between

the mask body 30 and the flexible seal 43. Preferably the mask assembly comprises an inner

cushion between the mask body 30 and the flexible seal 43, or an inner cushion between the clip

and the flexible seal.

[0166] Figures 1OA to 10C illustrate alternative clips with a bridging portion in the

lower portion of the seal assembly for providing a 'large' sized seal 43 compared to other

sealing assemblies. In each embodiment of Figures 10A to IOC, an inner cushion is located

between the clip and the first side of the flexible seal 43. Preferably the inner cushion is located

between the clip bridging portion and the first side of the flexible seal.

[0167] Preferably the bridging portion comprises a channel 67 for receiving and

locating a side of the inner cushion at the clip. The channel may extend around a full

circumference of the clip, or the channel may extend around a portion of a circumference of the

clip. For example, the channel may extend around the clip outside the nasal bridge region only

for use with a cushion having a raised nasal bridge region similar to the configuration of the

inner cushion described in US20 10/0006 101.

[0168] In the embodiment of Figure 10B, the bridging portion extends outwardly

from the mask body 30 and also rearward, away from the general plane of the mask body,

towards the user in use. The mask body and seal assembly combine to provide a cavity for

surrounding the user's nose, or mouth or both. The rearward extension of the clip bridging

portion increases the depth of the cavity provided by the mask assembly. For example, the

depth D of the cavity provided by the assembly of Figure 10B with a rearward extension of the

clip bridging portion is deeper than the depth DA of the cavity of the assembly of Figure 10A

with a clip bridging portion that does not extend rearward. The rearward extension of the

bridging portion 50 of the embodiment of Figure 0B spaces the second side of the seal 43

rearward from the perimeter or periphery of the mask body. For larger sized users, for example

a user with a larger nose, a deeper internal cavity provided by the mask body and seal clip may

reduce the likelihood of the user's nose touching an inside surface of the mask body compared



to a mask assembly comprising a smaller seal 43 . Extending the second side of the flexible seal

43 rearwards by providing a clip with a rearward extending bridging portion provides a deeper

cavity to receive the user's nose compared to a mask assembly having a clip without a rearward

extending bridging portion.

[0169] In the alternative embodiment of Figure IOC, adeepermask cavity is created

compared to the embodiment of Figure 10A by providing a deeper inner cushion and flexible

seal for sealing against the user's face. The embodiments of Figures 10A and IOC each have

the same shaped clip with bridging portion.

[0170] Figures 11A to 11C illustrate alternative clips with a bridging portion in the

lower portion of the seal assembly for providing a 'medium' sized seal compared to other

sealing assemblies. For example, the bridging portions 50 of the embodiments of Figures 11A

to l l C have a smaller outward dimension compared to the bridging portions 50 of the

embodiments of Figures 1OA to 10C so that the seal 43 of the embodiments of Figures 11A to

11C are smaller than the seals of the embodiments of Figures 10A to IOC. And the bridging

portions 50 of the embodiments of Figures 11A to 11C each provide a seal 43 that is larger

than the seal of the illustrative embodiment comprising a clip with a bridging portion having a

smaller outward dimension, or an embodiment comprising a clip without a bridging portion, for

example the illustrative embodiment of Figure 9C.

[0171] In the embodiment of Figure 11A, an inner cushion 4 1 is located between

the mask body 30 and the first side of the flexible seal 43, similar in concept to the

aforementioned nasal mask illustrated in Figures 1-6. A channel 66 is formed in the mask body

by two spaced apart members 76 and 77. A side of the inner cushion 4 1 in contact with the

mask body is received in the channel 66.

[0172] Figures 1IB and 11C illustrate embodiments similar to the embodiment of

Figure 1OA described above, with the inner cushion located between the clip 42 and the flexible

seal 43. However the outward dimension of the clip bridging portion of the 'medium' seal

assemblies of Figures 1IB and 11C is smaller than the outward dimension of the large' clip of

the embodiment of Figure 10A.

[0173] Due to the smaller bridging portion of the clip of the medium seal assembly

of Figure 1IB, the side of the inner cushion in contact with the clip may be reduced in cross

section compared to the inner cushion of the large seal assemblies of Figures 10A to 10C. In

the alternative embodiment of Figure 11C, a channel for receiving the cushion in the seal



assembly is formed by material of the flexible seal that contacts a user's face in use, and

material of a second flexible seal 44 on the other side of the bridging portion 50. The second

flexible seal 44 is discussed below.

[0174] One embodiment of the present invention comprises a packaged mask

assembly product including a single mask body and a plurality of seal assemblies of different

sizes for use with the single mask body. For example, a mask package may include a single

mask body 30 and a first seal assembly 540, a second seal assembly 640, and a third seal

assembly 740, as shown in Figure 12. The first seal assembly has a clip 542 and seal 543. The

clip 542 does not have a bridging portion, the second side 5432 of the seal attached to the clip

is not spaced outwards of the mask body when the seal assembly is attached to the mask body.

For example, a portion of the material forming the seal 543 also forms a seal against the mask

body. The mask assembly comprising the mask body 30 and the first seal assembly 540 may

also include an inner cushion 541 located between the first side 543 1 of the seal 542 and the

mask body 30. The inner cushion is received in the channel 66 of the mask body 30. The mask

assembly comprising the first seal assembly 540 is most suited to users with smaller facial

features compared to other users.

[0175] Where the first seal assembly is not large enough for a particular user, that

user may chose to use the second seal assembly 640. The second seal assembly has a clip 642

and seal 643 . The clip 642 has a bridging portion 650 to space the second side 6432 of the seal

attached to the clip outwards of the mask body when the seal assembly is attached to the mask

body. The bridging portion has an outward dimension Dm to space the second side of the seal

outwards from the mask body by a distance. The bridging portion 650 of clip 642 allows a

larger seal to be used with the body 30 by comparison with the seal of the first seal assembly

540. For example, the seal 643 attached to clip 642 of the second seal assembly 640 may be

taller and wider in places compared to the seal 543 of the first seal assembly 540.

[0176] The mask assembly comprising the mask body 30 and the second seal

assembly 640 may also include an inner cushion 641. In the illustrated example, the inner

cushion 641 is located between the first side 6431 of the seal 643 and clip 642. The inner

cushion 641 is received in the channel 667 of the clip 642.

[0177] Where the second seal assembly is not large enough for a particular user,

that user may chose to use the third seal assembly 740. The third seal assembly has a clip 742

and seal 743 . The clip 742 has a bridging portion 750 to space the second side 7432 of the seal



attached to the clip outwards of the mask body when the seal assembly is attached to the mask

body. The bridging portion has an outward dimension DL to space the second side of the seal

outwards from the mask body by a distance. By comparison, the outward dimension of the

bridging portion 750 of the third seal assembly 740 is larger than the outward dimension of the

bridging portion 650 of the second seal assembly 640. The bridging portion 750 of clip 742

allows a larger seal to be used with the body 30 by comparison with the seal of the second seal

assembly 640. For example, the seal 743 attached to clip 742 of the third seal assembly 740

may be taller and wider in places compared to the seal 743 of the second seal assembly.

[0178] The mask assembly comprising the mask body 30 and the third seal assembly

740 may also include an inner cushion 741 . In the illustrated example, the inner cushion 741 is

located between the first side 7431 of the seal 743 and clip 742. The inner cushion 741 is

received in the channel 767 of the clip 742.

[0179] It can be seen from Figure 12 that incorporating a bridging portion into the

clip of a plurality of seal assemblies, each one with a different sized bridging portion, provides

for a series of differently sized seal assemblies for use with a common mask body. A series of

seal assemblies, each with a bridging portion with an increased outward dimension provides a

series o f increasing sized seal assemblies for use with a common mask body.

[0180] The seal of a seal assembly generally provides a flexible perimeter about the

perimeter or periphery of the mask assembly. The seal surrounds an opening to the inside of

the mask assembly. A second seal described as being larger than a first seal has a larger

perimeter and opening than the first smaller seal. For example, the present invention may

comprise a nasal mask package comprising a common mask body and a series of differently

sized seal assemblies, each having a perimeter adapted to seal about a user's nose, the user's

nose being received in an opening of the seal. Alternatively, the present invention may

comprise a full face mask package comprising a common mask body and a series of differently

sized seal assemblies, each having a perimeter adapted to seal about a user's nose and mouth,

the user's nose and mouth being received in an opening of the seal.

[0181] Furthermore, a second seal described as being larger than a first seal not only

has a larger perimeter and opening than the first smaller seal, but preferably also has a deeper

seal assembly depth. The depth of a seal assembly is indicated in Figure 12 by dimensions Di,

D2 and D3 for the three different sized seals illustrated. As shown, the depth of the seal

assemblies increases for increasing seal sizes.



[0182] A large range of users can be accommodated by providing three different

size mask seals for use with a common body. The three different size seals may convenientlybe

labeled as small, medium and large. A nasal mask suitable for a range of smaller users may

have a seal height from the bridge of the nose to the philtrum area of around 45mm. A nasal

mask suitable for a range of medium sized users may have a seal height from the bridge of the

nose to the philtrum area of around 54mm. According to the present invention, the difference

in height between the small seal and the medium seal is accommodated by the outward

dimension of the bridging portion of the clip of the medium seal assembly. A nasal mask

suitable for a range of larger sized users may have a seal height from the bridge of the nose to

the philtrum area of around 58mm. Similarly, according to the present invention, the difference

in height between the small seal and the large seal is accommodated by the outward dimension

of the bridging portion of the clip of the large seal assembly, the outward dimension of the

bridging portion of the clip of the large seal assembly being greater than the outward dimension

of the bridging portion of the clip of the medium seal assembly.

[0183] A series of differently sized seal assemblies may comprise a feature or

features that are common to more than one seal assembly in the series. For example, a plurality

of seal assemblies in a series of seal assemblies may each have the same or a similarly shaped

nasal bridge region.

[0184] The present invention allows for a range of different types of seals to be

used with a common mask body. For example, a common mask body may be used with a nasal

seal assembly comprising a clip and seal for sealing around the nose of a user. The same mask

body may also be used with a full face seal assembly comprising a clip and a seal for sealing

around the nose and mouth of a user.

[0185] The seal of each seal assembly is attached to a first side of the seal assembly

clip. A second side of the clip attaches to the common mask body. Each seal assembly clip has

an identical or at least similar connection portion or second side for attaching to the common

mask body. The clip of each seal assembly has a different first side to allow different types of

seals to be used with the common mask body. The portion of the clip spanning between the

first and second sides of the clip allows a different size or type of seal to be used with the

common mask body. For example, the seal and first side of the clip of a full face seal assembly

has a longer perimeter length than the seal and first side of the clip of a nasal seal assembly.

The difference in perimeter lengths of the first sides of the clips of the full face and nasal seal



assemblies is achieved by the clip of the full face seal assembly having bridging portion spanning

between the first and second sides of the clip with a larger outward dimension than the clip of

the nasal seal assembly. For example, the clip of the nasal seal assembly may have a bridging

portion with a smaller outward dimension than the clip of the full face seal assembly, or the clip

of the nasal seal assembly may not have a bridging portion, the second side of the seal of the

nasal seal assembly not being spaced outwardly from the perimeter of the common mask body.

[0186] A range of different types of seals, each with a clip having a different first

side allows many different types of seals to be used with a common mask body. For example

the common mask body may be used with a cannula seal assembly, a nasal seal assembly, a

mouth seal assembly and a full face assembly.

[0187] As described above, a sealing assembly according to one embodiment ofthe

present invention comprises a rigid clip having a bridging portion for spacing the second side of

the flexible seal in contact with a user's face outwards from the perimeter of the mask body.

The flexible seal is attached to a first side of the clip. A second side of the clip attaches to the

mask body. The bridging portion of the clip spans between the first and second sides of the

clip.

[0188] Preferably the seal assembly further comprises a second flexible seal 44

attached to the second side of the clip for forming a seal between the seal assembly 40 and the

mask body 30, as shown in Figures 1OA to 14B. The bridging portion 50 spans between a first

seal 43 for forming a seal against a user's face, and a second seal 44 for foiming a seal between

the seal assembly and the mask body 30.

[0189] The first and second seals may be integrally formed, for example in an

injection moulding process, the first and second seals integrally formed and joined together via

a runner across or through the bridging portion. Alternatively, the first and second seals may

bejoined by overmoulding the seal material from the first flexible seal to the second flexible seal

across the bridging portion as illustrated in Figures 15A and 15B. Alternatively, the first and

second seals may be separately formed, for example by providing multiple insertion points, a

multiple stage moulding process, or by a runner subsequently removed.

[0190] Various second seal configurations for sealing between the seal assembly

and the mask body are illustrated in Figures 14A to 14D. As illustrated in Figure 14A, the

second seal 44 has a bearing surface 51 extending around the perimeter of the clip. The second

seal bearing surface 5 faces a corresponding bearing surface 52 on the mask body. The seal



bearing surface and the mask bearing surface are in contact when the seal assembly is attached

to the mask body in a butting engagement. When the seal assembly 40 is attached to the mask

body 30, the second seal 44 at the bearing interface is compressed so that a sealing interface is

formed between the seal assembly and the mask body.

[0191] Preferably, the clip has a raised ridge 45 running around the inside perimeter

of the clip. The second seal 44 is compressed when the clip is attached to the mask body by

being squashed between the raised ridge 45 and the mask body bearing surface 52 when the

seal assembly 40 is attached to the mask body 30.

[0192] To assist with creating a good seal between the seal assembly and the mask

body, a continuous rim 53 may be provided on the seal bearing surface 51. The rim provides a

small contact area in contact with the mask body bearing surface 52. The small contact area

allows a relatively high compression of the rim, and therefore effective seal, for a relatively

small seal assembly to mask body engagement force.

[0193] The alternative sealing arrangement illustrated in Figure 14B comprises a

seal that slides against a corresponding lateral member of the mask body during engagement of

the seal assembly to the mask body. For example, a wall 77 forming a side of a channel 66 in

the mask body for receiving the inner cushion as shown in Figure 11A extends rearward to

contact the second seal 44 when the seal assembly 40 is attached to the mask body 30.

Preferably the second seal 44 comprises a raised rim 53 on the surface 5 1 that contacts the

lateral member 77. The rim provides a small contact area in contact with the mask body

bearing surface 52 in contact with the seal. The small contact area allows a relatively high

compression of the rim, and therefore effective seal, for a relatively small seal assembly to mask

body engagement force.

[0194] The alternative sealing arrangement illustrated in Figure 14C comprises a lip

54 that bears against an end of a lateral member of the mask body 30. For example, a wall 77

forming a side of a channel 66 in the mask body for receiving the inner cushion as shown in

Figure 11A extends rearward to contact the lip 54 of the second seal 44 when the seal assembly

40 is attached to the mask body 30.

[0195] The alternative sealing arrangement illustrated in Figure 14D is similar to the

arrangement of Figure 14B but includes two sealing rims 53 in sealing contact with a surface of

the mask body.



[0196] The present invention has been described with reference to a nasal mask

assembly. However, the present invention may equally be applied to other mask assemblies, for

example full face masks that cover a user's nose and mouth.

[0197] Although certain preferred embodiments and examples have been discussed

herein, it will be understood by those skilled in the art that the present invention extends beyond

the specifically disclosed embodiments to other alternative embodiments and/or uses of the

invention and obvious modifications and equivalents thereof. In addition, while a number of

variations of the invention have been shown and described in detail, other modifications, which

are within the scope of this invention, will be readily apparent to those of skill in the art based

upon this disclosure. It is also contemplated that various combinations or sub-combinations of

the specific features and aspects of the embodiments may be made and still fall within the scope

of the invention. Accordingly, it should be understood that various features and aspects of the

disclosed embodiments can be combined with or substituted for one another in order to form

varying modes of the disclosed invention. Thus, it is intended that the scope of the present

invention herein disclosed should not be limited by the particular disclosed embodiments

described above, but should be determined only by a fair reading of the present disclosure,

including the appended claims.



WHAT W E CLAIM IS:

1. A mask assembly for use as part of an apparatus for supplying a flow of

respiratory gases to a user, comprising:

a mask body having an inlet through which said flow of respiratory gases are

provided to the interior of said mask body, the inlet adapted to be connected to a gases

conduit,

a mask seal assembly comprising a seal of flexible material and a clip of rigid

material,

the seal having a first side and a second side, the first side of the seal being

shaped to approximately match the contours of a user's face and in use substantially

seal against a user's face, the second side attached to said clip,

the clip providing an interface extending substantially the full perimeter or

periphery of the mask seal assembly for releasably attaching the mask seal assembly to

the mask body, and

wherein the clip comprises a bridging portion spanning outwards from the

perimeter or periphery of the mask body to space at least a portion of the second side of

the seal outwards from the perimeter or periphery of the mask body.

2. A mask assembly as claimed in claim 1wherein the mask assembly comprises an

inner cushion located between the clip and the first side of the seal.

3. A mask assembly as claimed in claim 2 wherein the inner cushion is located

between the bridging portion of the clip and the first side of the seal.

4. A mask assembly as claimed in claim 2 or claim 3 wherein the clip comprises a

channel in the bridging portion, a first side of the inner cushion in use supporting the first side

of the seal, and a second side of the inner cushion being received in the channel.

5. A mask assembly as claimed in any one of the preceding claims wherein the seal

is attached to a first side of the clip and a second side of the clip releaseably attaches to the

mask body, and the bridging portion spans between the first and second sides of the clip.

6. A mask assembly as claimed in claim 5 wherein the seal assembly comprises a

second seal of flexible material attached to the second side of the clip for forming a seal

between the mask seal assembly and the mask body.



7. A mask assembly as claimed in claim 5 or claim 6 wherein the bridging portion

and the seal are sized according to one of a series of sizes, each one of the series of sizes

suitable for sealing against a differently sized user's face.

8. A mask assembly as claimed in any one of claims 5-7 wherein the mask body is

adapted for use with a plurality of the seal assemblies, at least one said seal assembly having a

said bridging portion, each said seal assembly having a said seal sized according to one of a

series of sizes, each one of the series of sizes suitable for sealing against a differently sized

user's face, and the second side of the clip of each said seal assembly being the same or similar

to be releasably attached to the mask body.

9 . A mask assembly as claimed in claim 6 wherein the seal and the second seal are

integrally formed and joined together across the bridging portion.

10. A mask assembly as claimed in claim 9 wherein the seal and the second seal are

integrally formed and joined together across the bridging portion via a runner across or through

the bridging portion.

11. A mask assembly as claimed in claim 1wherein the mask assembly comprises an

inner cushion located between the mask body and the first side of the seal.

12. A mask assembly as claimed in claim 11 wherein the mask assembly comprises a

channel in the mask body, a first side of the inner cushion in use supporting the first side of the

seal, and a second side of the inner cushion being received in the channel in the mask body.

13. A mask assembly as claimed in any one of the preceding claims wherein the

bridging portion has an outward dimension that is the same or similar around the perimeter or

periphery of the mask body.

14. A mask assembly as claimed in any one of claims 1-1 wherein the bridging

portion has an outward dimension that varies around the perimeter or periphery of the clip.

15. A mask assembly as claimed in claim 14 wherein the outward dimension of the

bridging portion is larger at a bottom portion of the seal assembly and smaller at an upper

portion or nasal bridge region of the seal assembly.

16. A mask assembly as claimed in claim 14 of claim 15 wherein the bridging

portion tapers from a first outward dimension in the bottom portion of the mask assembly to a

second outward dimension in the upper portion or nasal bridge region of the mask assembly.

17. A mask assembly as claimed in claim 8 wherein each said seal assembly in the

said plurality of seal assemblies has a bridging portion with a first outward dimension in the



bottom of the mask assembly and a second outward dimension in the upper portion of the mask

assembly and the first outward dimension is greater than the second outward dimension, and

the second outward dimension of each said seal assembly is the same or similar, and the first

outward dimension of each said seal assembly is different to the first outward dimension of the

other said seal assemblies in said plurality of seal assemblies, the first outward dimension of

each said seal assembly sized to be suitable for sealing against a differently sized user's face.

18. A mask assembly as claimed in any one of the preceding claims wherein the

bridging portion extends rearward away from a front of the mask body towards a user's face in

use.

19. A mask assembly as claimed in any one of claims 5-10 wherein the mask body is

adapted for use with a plurality of the seal assemblies, at least one said seal assembly having a

said bridging portion, each said seal assembly having a seal of a different type comprising one

of a cannula seal, a nasal seal, a mouth seal and a full face seal, and the second side of the clip

of each said seal assembly being the same or similar to be releasably attached to the mask body.

20. A mask assembly as claimed in any one of the preceding claims wherein the

mask seal assembly releasably attaches to a rear perimeter of the mask body

21. A mask assembly as claimed in claim 20 wherein the rear perimeter of the mask

body defines an area being more than ten times the area of the mask body inlet.

22. A mask assembly as claimed in any one of the preceding claims wherein the

bridging portion spaces the second side of the seal outwards from the perimeter or peripheryof

the mask body by at least 0mm.

23. A mask assembly as claimed in any one of the preceding claims wherein the

mask body defines a hollow space for receiving or covering a user's nose or mouth or both.

24. A mask package comprising:

a mask body having an inlet through which a flow of respiratory gases are

provided to the interior of the mask body, the inlet adapted to be connected to a gases

conduit,

a first seal assembly comprising:

a first seal of a flexible material and a first clip of a rigid material, the

first seal having a first side and a second side, the first side of the first seal being

shaped to approximately match the contours of a user's face and in use



substantially seal against a user's face, said second side of said first seal

attached to said first clip,

the first clip providing an interface extending substantially the full

perimeter or periphery of the first seal assembly, the second side of the first seal

attached to a first side of the first clip and a second side of the first clip for

releaseably attaching the first seal assembly to the mask body,

a second seal assembly comprising:

a second seal of a flexible material and a second clip of a rigid material,

the second seal having a first side and a second side, the first side of the second

seal being shaped to approximately match the contours of a user's face and in

use substantially seal against a user's face, said second side of said second seal

attached to said second clip,

the second clip providing an interface extending substantially the full

perimeter or periphery of the second seal assembly, the second side of the

second seal attached to a first side of the second clip and a second side of the

second clip for releaseably attaching the second seal assembly to the mask body,

wherein the first clip or the second clip or both comprises a bridging portion

spanning outwards from the perimeter or periphery of the mask body to space at least a

portion of the second side of the first or second seal outwards from the perimeter or

periphery of the mask body when the first or second seal assembly is attached to the

mask body, and the first side of the first clip being comparatively different to the first

side of the second clip, and the first seal being comparatively different to the second

seal.

25. A mask package as claimed in claim 24 wherein the mask package comprises a

first inner cushion for use with the first seal assembly and a second inner cushion for use with

the second seal assembly.

26. A mask package as claimed in claim 25 wherein with the first seal assembly

attached to the mask body, the first inner cushion is located between the first clip and the first

side of the first seal, or with the second seal assembly attached to the mask body, the second

inner cushion is located between the second clip and the first side of the second seal.

27. A mask package as claimed in claim 25 or claim 26 wherein with the first seal

assembly attached to the mask body, the first inner cushion is located between the bridging



portion of the first clip and the first side of the first seal, or with the second seal assembly

attached to the mask body, the second inner cushion is located between the bridging portion of

the second clip and the first side of the second seal.

28. A mask package as claimed in claim 27 wherein the bridging portion of the first

clip of the first seal assembly has a channel for receiving the first inner cushion, or/and the

bridging portion of the second clip of the second seal assembly has a channel for receiving the

second inner cushion.

29. A mask package as claimed in any one of claims 24-28 wherein the bridging

portion of the first clip of the first seal assembly has an outward dimension that varies around

the perimeter of the first clip, or the bridging portion of the second clip of the second seal

assembly has an outward dimension that varies around the perimeter of the first clip.

30. A mask package as claimed in claim 29 wherein the bridging portion of the first

clip of the first seal assembly has a larger outward dimension at the bottom of the first seal

assembly compared to the outward dimension at the top or nasal bridge region of the first seal

assembly, and/or the bridging portion of the second clip of the second seal assembly has a

larger outward dimension at the bottom of the second seal assembly compared to the outward

dimension at the top or nasal bridge region of the second seal assembly.

31. A mask package as claimed in any one of claims 24-30 wherein the bridging

portion of the second clip of the second seal assembly has a larger outward dimension at the

bottom of the second seal assembly compared to the bridging portion of the first clip of the first

seal assembly, the second seal of the second seal assembly being larger than the first seal of the

first seal assembly.

32. A mask package as claimed in any one of claims 24-31 wherein the bridging

portion of the first clip of the first seal assembly and the bridging portion of the second clip of

the second seal assembly have the same or a similar outward dimension in the nasal bridge

region of the clip.

33. A mask package as claimed in claim 3 wherein the first side of the second seal

has a longer perimeter length than the first side of the first seal.

34. A mask package as claimed in claim 31wherein a mask assembly comprising the

mask body and the first seal assembly has an internal cavity having a first depth, and a mask

assembly comprising the mask body and the second seal assembly has an internal cavity having

a second depth, the second depth being greater than the first depth.



35. A mask package as claimed in claim 34 wherein the bridging portion of the

second clip of the second seal assembly extends rearward away from the general plane of the

mask body when the second seal assembly is attached to the mask body.

36. A mask package as claimed in any one of claims 24-35 wherein the first seal

assembly comprises a seal of flexible material attached to the second side of the first clip for

forming a seal between the first mask seal assembly and the mask body, and/or

the second seal assembly comprises a seal of flexible material attached to the

second side of the second clip for forming a seal between the second mask seal

assembly and the mask body.

37. A mask package as claimed in claim 36 wherein the first seal of the first seal

assembly and the seal on the second side of the first clip of the first seal assembly are integrally

formed and joined together across the bridging portion of the first clip, and/or

the second seal of the second seal assembly and the seal on the second

side of the second clip of the second seal assembly are integrally formed and

joined together across the bridging portion of the second clip.

38. A mask package as claimed in any one of claims 24-37 wherein amask assembly

comprising the mask body and the first seal assembly or the second seal assembly is a nasal

mask or a full face mask.

39. A mask package as claimed in any one of the preceding claims 24-38 wherein

the first side of the second clip has a longer perimeter length than the first side of the first clip,

the second seal being larger than the first seal.

40. A mask package as claimed in any one of claims 24-3 9 wherein the first side of

the second seal has a longer perimeter length than the first side of the first seal.

41. A mask package as claimed in any one of claims 24-40 wherein the first and

second seals are different types of seals, the first and second seals being one of a cannula seal, a

nasal seal, a mouth seal and a full face seal.

42. A mask package as claimed in any one of claims 24-41 wherein the first mask

seal assembly and the second mask seal assembly releasably attach to a rear perimeter of the

mask body.

43 . A mask package as claimed in claim 42 wherein the rear perimeter of the mask

body defines an area being more than ten times the area of the mask body inlet.



44. A mask package as claimed in any one of claims 24-43 wherein the bridging

portion of the first clip spaces the second side of the first seal outwards from the perimeter or

periphery of the mask body by at least 1Omm, or the bridging portion of the second clip spaces

the second side of the second seal outwards from the perimeter or periphery of the mask body

by at least 10mm.

45. A mask package as claimed in any one of claims 24-44 wherein the mask body

defines a hollow space for receiving or covering a user's nose or mouth or both.
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