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IN THE SPECIFICATION:

After the title, please add the followingparagraph:

This application is a National Phase filing of PCT/NZ2007/O00185,ehaving an

International filing date of July 13, 2007, which disclosure is herein incorporated by reference.
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IN THE CLAIMS:

(Original) Headgear for use with a respiratory mask comprising:

a continuous and substantially curved elongate member extending in use below a patient’s

at least two headgear straps capable of attachment to the ends of said elongate member,

a mask attachment on said elongate member disposed to sit below or on one of said user's

nose, mouth, upper lip and an inlet to the mask, said attachment capable of receiving said mask.

2. (Original) Headgear according to claim I wherein said at least two straps are

substantially flexible, soft straps each extending down a user's cheekbones in use and terminating

at each of said strap's ends in said user's upper lip area and said a substantial portion of said

elongate member is attached to each of said straps.

3. (Original) Headgear according to claim 2 wherein the length of said at least two straps

that extends in use along said user's cheekbones is attached to said elongate member, said

elongate member providing rigidity to said length of said at least two straps.

4. (Original) Headgear according to claim 1 wherein said elongate member has two ends

each of which is attached to one of said at least two straps, said elongate member having at least

one pad extending along the inner side of the elongate member in at least the areas where the

-3-
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elongate member is incident on said patient's cheekbones.

5. (Original) Headgear according to claim 4 wherein said at least one pad are substantially

the same width as said elongate member.

6. (Currently Amended) Headgear according to any-orrire-f-claims claim 1 to-S wherein said

continuous elongate member is substantially rigid compared to said straps.

7. (Currently Amended) Headgear according to anyeoneof-claiins claim 1 orfi wherein said

continuous elongate member includes two side arms and a central section.

8. (Original) Headgear according to claim 7 wherein said side arms and said central section

are formed as a single item.

9. (Original) Headgear according to claim 7 or 8 wherein said at least one pad is two pads

one each extendingusubstantially along the length ofeach said side arm.

10. (Original) Headgear according to claim 7 wherein said side arms and said central section

are formed as two separate items.

11. (Currently Amended) Headgear according to any-oieelaints claim 7 to-1-6 wherein said

side arms have at least one weakened or narrow area to allow for manipulation of said side arms.

-4-
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12. (Currently Amended) Headgear according to any-of-claims claim 7 to-1+ wherein a mask

base is capable of frictionally fitting to said central section, such that said central section places

said mask base near a breathing orifice of a user.

13. (Original) Headgear according to claim 12 wherein said mask base is integrally formed

with said central section.

14. (Currently Amended) Headgear according to any-ofela-in-rs claim 1 to-l-3 wherein said

curved elongate member is moulded in a three dimensional manner to fit the contours of said

10 patient's cheeks.

15. (Original) A breathing assistance apparatus for use with delivery of respiratory gases to a

user comprising:

a mask having a base and body, said body having two flexible nasal pillows that in use

15 rest in a substantially sealed manner against said user's nares,

a continuous and substantially curved elongate member extending in use below a patient's

at least two headgear straps capable of attachment to the ends of said elongate member,

a mask attachment on said elongate member disposed below said user's nose, said

attachment capable of receiving said mask.
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16. (Original) A breathing assistance apparatus according to claim 15 wherein said at least

two straps are substantially flexible, soft straps each extending down a user's cheekbones in use

and terminating at each of said strap's ends in said user's upper lip area and said a substantial

portion of said elongate member is attached to each of said straps.

17. (Original) A breathing assistance apparatus according to claim 15 wherein the length of

said at least two straps that extends in use along said user's cheekbones is attached to said

elongate member, said elongate member providing rigidity to said length of said at least two

straps.

18. (Original) A breathing assistance apparatus according to claim 15 wherein said elongate

member has two ends each of which is attached to one of said at least two straps, said elongate

member having at least one pad extending along the inner side of the elongate member in at least

the areas where the elongate member is incident on said patient's cheekbones.

19. (Original) A breathing assistance apparatus according to claim 18 wherein said at least

one pad are substantially the same width as said elongate member.

20. (Currently Amended) A breathing assistance apparatus according to any-one-oilci-ahns

claim 15 to-l9 wherein said continuous elongate member is substantially rigid compared to said

straps.
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21. (Currently Amended) A breathing assistance apparatus according to any-one-ofielaims

claim 15 orafi wherein said nasal pillows are substantially elliptical and have gases outlets that

are offset from the centre of said elliptical pillows.

22. (Currently Amended) A breathing assistance apparatus according to one-of-cwl-aims claim

15 150-22 wherein said breathing assistance apparatus includes humidification means adapted to,

in use, be in fluid communication with said source of gases and said transportation means and

adapted to in use hurnidify said gases.

23. (Currently Amended) A breathing assistance apparatus according to anyeonceef-claims

claim 15 toaé} wherein said continuous elongate member includes two side arms and a central

section.

24. (Original) A breathing assistance apparatus according to claim 23 wherein said side arms

and said central section are formed as a single item.

25. (Original) A breathing assistance apparatus according to claim 23 wherein said side arms

and said central section are formed as two separate items.

26. (Original) A breathing assistance apparatus according to claim 18 wherein said at least

one pad is two pads one each extending substantially along the length of each said side arm.
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27. (Currently Amended) A breathing assistance apparatus according to arty-of-cl-ainrs claim

23 to-26 wherein said side arms have at least one weakened or narrow area to allow for

manipulation of said side arms.

28. (Currently Amended) A breathing assistance apparatus according to any-of-claims claim

23 150%? wherein said base frictionally fits to said central section, and said body to said base, such

that said central section suspends said base below said user's nares, and when said body is

attached to said base, said nasal pillows rest against said user's nares.

29. (Currently Amended) A breathing assistance apparatus according to any-of-claims claim

23 to£8 wherein said base is integrally formed with said central section.

30. (Currently Amended) A breathing assistance apparatus according to airy-of-ciain-rs claim

23 to7”}9 wherein said side arms attach one to each side of said base.

31. (Currently Amended) A breathing assistance apparatus according to a1-ry~o=F-e-la-ims claim

15 to-36 wherein said curved elongate member is moulded in a three dimensional manner to fit

the contours of said user's cheeks. '

32 - 37. (Cancelled)
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REMARKS

Applicant has amended the specification to reference the International‘ application and has

amended the claims to provide proper dependencies in accordance with United States practice.

Entry is requested.

If the Examiner has any questions regarding this Amendment, the Examiner is invited to

Contact one of the undersigned at 312/704—l890.

Respectfully submitted,

Linda L. Palomar, Reg. No. 37,903

TREXLER, BUSHNELL, GIANGIORGI

BLACKSTONE & MARR, LTD.
105 W. Adams Street

Suite 3600

Chicago, Illinois 60603

(312) 704-1890AS2911-LWPD
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‘ l 171/48067/202-PCT—US

DECLARATION AND POWER OF ATTORNEY FOR PATENT APPLICATION

My residence, post office address and citizenship are as stated below next to my name,

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first and joint inventor (if

plural names are listed below) ofthe subject matter which is claimed and for which a patent is sought on the invention entitled:
BREATHING ASSISTANCE APPARATUS the specification ofwhich

(check one) [ ] is attached hereto.

[X ] was filed on July 13, 2007 as Application Serial No. PCT/NZ2007/000185

and was amended on Januag 8, 2009.

I hereby state that I have reviewed and understand the contents of the above identified specification, including the claims, as
amended by any amendment referred to above.

I acknowledge the duty to disclose information which is material to patentability as defined in Title 37, Code of Federal
Regulations, §l.S6.

I hereby claim foreign priority benefits under Title 35, United States Code, §l l9(a)—(d) of any foreign application(s) for patent

or inventor's certificate listed below and have also identified below any foreign application for patent or inventor's certificate
having a filing date before that of the application on which priority is claimed:

Prior Foreign Application(s) Priority Claimed

548575 New Zealand 14 July 2006 [X] [ ]
(Number) (Country) (Day/Month/Year Filed) Yes No

551103 New Zealand 06 November 2006‘ [X ] [ ]
(Number) (Country) (Day/Month/Year Filed) Yes No

Prior Provisional Application(s)

I hereby claim the benefit under Title 35, United States Code, §l19(e) of any United States provisional application(s) listed
below.

(Application Number) (Filing Date)

(Application Number) (Filing Date)

I hereby claim the benefit under Title 35, United States Code, §l2O of any United States applieation(s) listed below; insofar as
the subject matter of each of the claims of this application is not disclosed in the prior United States application in the manner
provided by the first paragraph of Title 35, United States Code, {$1 12, I acknowledge the duty to disclose material information
as defined in Title 37, Code ofFederal Regulations, §l.56(a) which occurred between the filing date ofthe prior application and
the national or PCT international filing date of this application:

(Application Serial No.) (Filing Date) (Status: patented, pending, abandoned)

TREXLER, BUSHNELL. GIANGIORGI. BLACKSTONE 8; MARR, LTD. 0 105 W. ADAMS ST. 0 CHICAGO. ILLINOIS 60603 I.(312) 704-1890A83567.WPD
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POWER OF ATTORNEY: As a named inventor, I hereby appoint the following attorney(s) and/or agent(s) to prosecute this

application and transact all business in tlie Patent and Trademark Office connected therewith: Richard A. Giangiorgi, Reg.

24,284; Raiford A. Blackstone, Jr., Reg. 25,156; David J. Marr, Reg. 32,915; Linda L. Palomar, Reg. 37,903; James R. Foley,

Reg. 39,979; James A. O’Malley, Reg. 45,952; Timothy M. McCarthy, Reg. 42,855; and Paige A. Kitzinger, Reg. 45,219.

SEND CORRESPONDENCE TO: TREXLER, BUSHNELL, GIANGIORGI, BLACKSTONE & MARR, LTD.
105 W. ADAMS STREET, CHICAGO, IL 60603

DIRECT TELEPHONE CALLS TO: (312) 704-1890 Raiford A. Blackstone, Esg.

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and

belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and

the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and

that such willful false statements may jeopardize the validity of the application or any patent issued thereon.

Full name of sole or first inventor ALASTAIR EDWIN McAULEY

Inventor's signature Date

Residence City Auckland Country New Zealand

Citizenship New Zealand
Post Office Address 58A Ngapuhi Road, Remuera Auckland, New Zealand

I hereby declare that all statements made herein ofmy own knowledge are true and that all statements made on information and

belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and
the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and

that such willful false statements may jeopardize the validity of the application or any patent issued thereon.

Full name of second inventor OLIVER GLEESON
Inventor's signature Date

Residence City Auckland Country New Zealand
Citizenship New Zealand

Post Office Address 19A Ropata Avenue, Point England, Auckland, New Zealand

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and

belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and
the like so made are punishable by fine or imprisonment, or both, under Section 1001 ofTitle 18 of the United States Code and

that such willful false statements may jeopardize the validity of the application or any patent issued thereon.

Full name of third inventor EVAN STUART ERSTICH

Inventor's signature Date -

Residence City Auckland Country New Zealand
Citizenship New Zealand

Post Office Address 100 Main Highway, Ellerslie, Auckland, New Zealand

TREXLER. BUSHNELL, GIANGIORGI. BLACKSTONE 8: MARR, LTD. 0 105 W. ADAMS ST. 0 CHICAGO, ILLINOIS 60603 0 (312) 704-1890Aa3567_wPD
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I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and

belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and

the like so made are punishable by fine or imp1‘is0nment, or both, under Section 1001 ofTitle 18 of the United States Code and

A that such willful false statements may jeopardize the validity of the application or any patent issued thereon.

Full name of fourth inventor SIMON ERIC FREEMAN

Inventor's signature Date

Residence City Auckland Country New Zealand
Citizenship New Zealand

Post Office Address 53 Glenvar Road, Torbay, Auckland, New Zealand

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and

belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and
the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and

that such willful false statements may jeopardize the validity of the application or any patent issued thereon.

Full name of fifth inventor NEIL GLEN DAVIES

Inventor's signature Date

Residence City Auckland Country New Zealand
Citizenship New Zealand

Post Office Address 22A Browns Avenue, Pakuranga, Auckland, New Zealand

I hereby declare that all statements made herein ofmy own knowledge are true and that all statements made on information and

belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and
the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 ofthe United States Code and

that Such willful false statements may jeopardize the validity of the a.pplication or any patent issued thereon.

Full name of sixth inventor S'l‘l:'}’HEN J01-IN SCHOENBBRG

Inventor's signature Date

Residence City Auckland Country New Zealand
Citizenship United States of America

Post Office Address 4/73 Waiatarua Road, Remuera, Auckland, New Zealand

Ibereby declare that all statements made herein of my own knowledge are true and that all statements made on information and

bclicfarc believed to be true; and further that these statements were made with the knowledge that willful false statements and
the like so made are punishable by fine or imprisonment, or both, under Section 1001 ofTitle 18 ofthe United States Code and

that such willful false statements may jeopardize the validity of the application or any patent issued thereon.

Full name of seventh inventor KAMMAN LAW

Inventor's signature Date

Residence City Auckland Country New Zealand
Citizenship New Zealand

Post Office Address 1616 Dominion Road Extension, Mt. Roskill, Auckland, New Zealand

356 TREXLER, BUSHNELL, GIANGIORGI, BLACKSTONE 8: MARR, LTD. I 105 W. ADAMS ST. 0 CHICAGO, ILLINOIS 60603 O (312) ?'04~1890A8 7.wPD
l
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I hereby declare that all statements made herein ofmy own knowledge are true and that all statements made on information and

belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and

the like so made are punishable by fine or imprisonment, or both, under Section 1001 ofTitle 18 ofthe United States Code and

that such willful false statements may jeopardize the validity of the application or any patent issued thereon.

Full name of eighth inventor CRAIG ROBERT PRENTICE

Inventor's signature Date

Residence City Auckland Country New Zealand

Citizenship New Zealand

Post Office Address 95 Kiwi Esplanade, Mangere Bridge, Auckland, New Zealand

TREXLER. BUSHNELL, GIANGIORGI. BLACKSTONE & MARR, LTD. 0 105 W. ADAMS ST. I CHICAGO, ILLINOIS 60603 O (312) 704-1590A83567‘.WFD
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BREATHING ASSISTANCE APPARATUS

BACKGROUND or THE INVENTION

Technical Field

The present invention relates to apparatus for treating sleep apnoea. More specifically,
the present invention provides a nasal interface for the supply of respiratory gases, but most

particularly positive pressure gases.

Summary of the Prior Art

In the art of respiration devices, a variety ofrespiratory masks which 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 are well known. Masks that provide gas at positive pressure within the

mask for consumption by the user are also well known. The uses for such masks range from

high altitude breathing (i.e., aviation applications) to and tire fighting applications, to

various medical diagnostic and therapeutic applications.

Obstructive Sleep Apnoea (OSA) is a sleep disorder that affects up to at least 5% ofthe

population in which muscles that normally hold the airway open relax and ultirnately collapse,

sealing the airway. The sleep pattern of an OSA sufferer is characterised by repeated

sequences of snoring, breathing difficulty, lack of breathing, waking with a start and then

returning to sleep. Often the sufferer is unaware ofthis pattern occurring. Sufferers ofOSA

usually experience daytime drowsiness and irritability due to a lack ofgood continuous sleep.

In an effort to treat OSA sufferers, a technique known as Continuous Positive Airway

Pressure (CPAP) was devised. A CPAP device consists of a gases supply (or blower) with a

conduit connected to supply pressurised gases to a patient, usually through a nasal mask. The

pressurised air supplied to the patient effectively assists the muscles to keep the patient’s

airway open, eliminating the typical OSA sleep pattern.

The procedure for administering CPAP treatment has been well documented in both

the technical and patent literature. Briefly stated, CPAP treatment acts as apneumatic splint of

the airway by the provision ofa positive pressure, usually in the range 4 to 20 cm H20. The

air is supplied to the airway by a motor driven blower whose outlet passes via an air delivery

hose to a nose, full face, nose and mouth, or oral mask that is sealingly engaged to a patient’s

face, preferably by means of a harness or other headgear. An exhaust port is usually also

provided in the delivery tube proximate to the mask or on the mask itself. More sophisticated
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forms ofpositive airway pressure devices, such as bi-level devices_ and auto-titrating devices,

are described in US Patent No. 5,148,802 ofRespironics, Inc. and US PatentNo. 5,245,995 of

Rescare Limited, respectively.

One requisite ofrespiratory masks has been that they provide an effective seal against

the user’s face to prevent 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. A common complaint of a user of CPAP therapy is

pressure sores caused by the mask about thenose and face and in particular in the nasal bridge

region of the user. This problem is most crucial in those applications, especially medical

' applications, which require the user to wear such a mask continuously for hours or perhaps

even days. In such situations, the user will 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.

US Patent No. 5,477,852 of Airways Ltd, Inc. discloses a nasal positive airway

pressure device that has a pair ofnasal members each having a cannula tip to be inserted into

the-nares of the patient. Each cannula is tapered from a substantially circular cross section

outside the patient’s nostril “to a substantially oval cross section at the tip inserted into the

nostril. An inflatable cuff surrounds each cannula with the interior space of the cuff

communicating with the lumen ofthe cannula through at least one aperture in the sidewall of

the cannula. The nasal members are connected to one or more flexible hoses that, in turn, are

connected to a source ofpositive air pressure. In use, positive air pressure is supplied to each

cannula tip through the airhoses and nasal members. The positive air pressure inflates the.’ I

cuffs to hold the nasal members in place and to effect treatment. The nasal device of US

Patent No. 5,477,352 is attached to headgear that is located about a patient’s head. This

headgear could be considered by many patients as cumbersome and uncomfortable.

Conventional nasal masks used for administrating CPAP treatment are also considered

uncomfortable and cumbersome, and prior art nasal masks canbe noisy due to air leaks. These

disadvantages in many cases are a formidable obstacle to patient acceptance ofsuch treatment.

Therefore, a substantial number ofpatients either cannot tolerate treatment or choose to forego

treatment. It is believed a number ofsuch patients might benefit from a nasal positive airway

pressure apparatus that is more convenient to use and comfortable to wear, thereby resulting in

increased treatment compliance.
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Innomed Technologies, Inc. manufactures a nasal cannula device called the

NASALAIRETM. this device air or oxygen travels down a wide bore conduit to nasal
cannula. The NASALAIRETM creates a physical seal between the nares and itselfl and relies

on the absence of leaks around the cannula and the nares to deliver pressure supplied by a

continuous positive airway pressure (CPAP) blower to the airway ofthe wearer.

US6,l 19,694 ofRespironics Georgia, Inc discloses anasal mask having anare seal and

lateral support members to support the mask.

WOZOO4/O73778 ofResMed Limited discloses anasal mask including a frame where

headgear is provided with rigid sections that extend to the nasal mask.

W004/041341 ofResMed Limited discloses headgear for apatient mask that includes

a sewn on rigid section -to the back area of headgear straps to provide rigidity to the straps.

US6,907,'882 ofResMed Limited discloses anasal mask and headgear that is attachable

to the frame of the nasal mask. The headgear straps have rigid sections integral with the

releasable connectors that attach the headgear to the mask.

DISCLOSURE on THE INVENTION

It is an objcot ofthe present invention to attempt to provide a patient interface that goes

some way to overcoming the abovementioned disadvantages in the prior art or which will at

least provide the industry with a useful choice.

In a first aspect the present invention consists in headgear for use with a respiratory

mask comprising: H

a continuous and substantially curved elongate member extending in use below a

patient’s nose,

at least two headgear straps capable ofattachment to the ends ofsaid elongate member,

and _
a mask attachment on said elongate member disposed to sit below or on one of said

user’s nose, mouth, upper lip and an inlet to the mask, said attachment capable ofreceiving

said mask.

In a second aspect the present invention consists in abreathing assistance apparatus for

use with delivery of respiratory gases to a user comprising:

a mask having a base and body, said body having two flexible nasal pillows that in use

rest in a substantially sealed manner against said user’s nares,

a continuous and substantially curved elongate member extending in use below a
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patient’s nose,

at least two headgear straps capable of attachment to the ends ofsaid elongate member,
and

a mask attachment on said elongate member disposed below said user’s nose, said

attachment capable ofreceiving said mask.

T In a third aspect the present invention consists in a breathing assistance apparatus for
use with delivery of respiratory gases to a user comprising: .

a mask comprising a body and a cushion, said cushion substantially forming a seal with

said patient’s airways, T

headgear comprising substantially flexible, soft straps and a substantially continuous

curved elongate member to which said mask is attached, said elongate member extending over
said user’s cheeks, and

wherein said mask has an inlet extension tube and said curved elongate member is

attached or rests beneath said inlet extension tube, anchoring said mask to said user’s face in
use.

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

and widely differing embodiments and applications of the invention will suggest themselves

without departing fiom the scope of the invention as defined in the appended claims. The

disclosures and the descriptions herein are purely illustrative and are not intended to be in any
sense limiting.

it 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 ofinformation, in anyjurisdiction, are prior art, or form part
of the common general knowledge in the art.

The invention consists in the foregoing and also envisages constructions ofwhich the

following gives examples.

BRIEF DESCRIPTION OF THE FIGURES

Preferred forms ofthe present invention will now be described with reference to the

accompanying drawings.
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Figure 1 is a block diagram of a humidified continuous positive airway pressure

system as might be used in conjunction with the nasal mask of the present invention.

Figure 2 is a perspective view ofa first form ofapatient interface that is nasal mask

and headgear of the present invention.

Figure 3 is an exploded View of the nasal mask and headgear of Figure 2.

Figure 4 is a side view ofa iirask base of the nasal mask and headgear of Figure 2.

Figure 5 is a perspective end view of the mask base ofFigure 4.

Figure 6 is an end View of a body of the nasal mask and headgear of Figure 2,

particularly showing two nasal pillows.

Figure 7 is a perspective View ofthe body ofFigure 6.

Figure 8 is a perspective view ofa nasal mask ofthe first form ofthe present invention

but having alternative headgear that includes additional rigid extensions.

Figure 9 is perspective viewuofa second form ofapatient interface and headgear ofthe

present invention.

Figure 10 is an exploded view ofthe patient interface and headgear ofFigure 9.

Figure 11 is an exploded view of a third form ofa patient interface and headgear ofthe

present invention.

Figure 12 is an exploded View of a fourth form of a patient interface and headgear of

the present invention.

Figure 13 is a perspective view of a fifth form of a patient interface and headgear of

the present invention.

Figure 14 is an exploded view of the patient interface and headgear ofFigure 13.

Figure 15 is a perspective View ofa sixth form ofa patient interface and headgear of

the present invention.

Figure 16 is a perspective view ofa seventh form ofa patient interface and headgear of

the present invention.

Figure 17 is a cross—sectional View ofthe patient interface ofFigure 16.

Figure 18 is a front view of a nasal pillow ofFigure 6.

Figures 19a is a fiont View of the nasal pillows of Figure 6.

Figures 191) to 19:1 are graphs of the gradients of various nasal pillow connecting

surfaces.
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Figure 20 is a perspective Viewofan eighth form ofa patient interface and headgear of

the present invention.

I I Figure 21 is a perspective view of the interface and headgear ofFigure 20 showing

inner pads on the arms of the headgear. I

Figure 22 is an exploded View of the interface and headgear ofFigure 20.

Figure 23 is a perspective view ofa ninth form of a patient interface and headgear the

present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS OF THE INVENTION

The breathing assistance apparatus of the present invention including masks and

headgear as described in the preferred embodiments ofthis invention can be used in respiratory

care generally or with a ventilator. It is described below with reference to use in a humidified

CPAP system.

A liurnidified Continuous Positive Airway Pressure (CPAP) system is shown in Figure

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

connected to a humidified gases transportation pathway or inspiratory conduit 3. Alternative

delivery systems may also be used such as, VPAP (Variable Positive Airway Pressure) and

BiPAP (Bi-level Positive Airway Pressure) or numerous other forms ofrespiratory therapy. A

nasal mask 2 is illustrated in Figure 7 but other masks such as oral, full face or nasal cannula

may be used.

An inspiratory conduit 3 is connected to an outlet 4 ofa hurnidification chamber 5 that

contains a volume ofwater 6. The inspiratory conduit 3 may contain heating means or heater

wires (not shown) that heat the Walls of the conduit to reduce condensation of humidified

gases within the conduit 3.

The hurnidification chamber 5 is preferably formed flom a plastics material and

preferably has a highly heat conductive base (for example an aluminium base) that is in direct

contact with a heater plate 7 ofhumidifier 8. The humidifier 8 is provided with control means

or an electronic controller 9 that may comprise a microprocessor based controller executing

computer software commands stored in associated memory.

' The controller 9 preferably receives input fitom sources such as user input means or a

dial 10 through which a user of the device may,.for example, set a predetermined required

value (preset value) of humidity or temperature of the gases supplied to patient 1. The

controller 9 may also receive input from other sources, for example temperature and/or flow
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velocity sensors 11, 12, through a connector 13 and a heater plate temperature sensor 14. In

response to the user set humidity or temperature value input via the dial 10 and the other

inputs, the controller 9 determines when (or to what level) to energise the heater plate 7 to heat

the water 6 ‘within the humidification chamber 5. As the volume of the water 6 within the

humidification chamber 5 is heated, water vapour begins to fill the volume of the chamber

above the water’s surface and is passed out ofthe humidification chamber 5 outlet 4 with the
flow ofgases (for example air) provided from a gases supply means or blower 15 that enters

the chamber 5 through an inlet 16. Exhaled gases from the patientfs mouth are passed directly

to the ambient surroundings in Figure 1.

The blower 15 is provided with variable pressure regulating means or variable speed

fan 21 that draws air or other gases through ablower inlet 17. The speed ofthe variable speed

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

controller 18 may be carried out by the controller 9) in response to inputs from the controller 9

and a user set predetermined required value (preset value) ofpressure or the fan speed via dial
1 9.

. Figures 2 and 3 show a first embodiment ofa patient interface ofthe present invention.

This patient interface is a nasal mask 2. The nasal mask 2 is comprised ofa mask base 22 and

body 23. The body 23 is substantially tubular with two nasal pillows 24, 25 extending fiom it.

The nasal pillows 24, 25 are preferably fiustoconical in shape and in use rest against a

patient’s nares, to substantially seal the patient’s nares. The body 23 has an external lip 28 that

fiictionally fits in a channel in the mask base 22.

The body 23 and nasal pillows 24, 25 ofthe nasal mask ofthe present invention are

shown in further detail in Figures 6 and 7. The body and pillows are preferably integrally
moulded in a substantially flexible plastics material. In the preferred form this material is

silicone, but other appropriate materials, such as, rubber, thermoset elastomer or thermoplastic
elastomcr, such as Kratonm may be used.

The nasal pillows 24, 25 are preferably an elliptical cone and as such are tubular and

allow for a passage of gases to flow from the tubing 3 and through the mask body 23. I The

pillows 24, 25 are preferably angled toward one another and each have a preferably elliptical

30 outlet 26, 27 that may be slightly offset from the centre of each pillow 24, 25, as shown in

Figure 6.

Figures 18 and 19a show a nasal pillow 24 with an offset outlet in more detail. The
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pillow 24 has an outer profile 200 and inner profile 201 with respective centre points 202, 203.

The inner profile 201 (outlet of the nasal pillow 24) is offset inward, by a horizontal spacing

204 and vertical spacing 205. Meaning the outlet 201 ofthe nasal pillow is offset horizontally

204 towards the middle ofthe nose and vertically 205 towards the user’s upper lip. Offsetting

the outlet 2012 downwards in this manner allows the outlet to be inserted into a user’s nostril

without the outer profile 200 pushing the user’s upper lip. Offsetting the outlet 201 inwards

allows the pillow to better seal on the septum of the user’s nose in use.

The outlet 201 may also be angled compared to the outer profile 200. For example in

Figure 18, there is a horizontal angle difference between the outer profile 200 and outlet 201

shown as 206. A similar vertical angle difference between the outer profile 200 and outlet 201

is shown as 207.

With the outer profile and inner profile having different sections or offsets allows the

gradient ofthe connecting surface between the profiles to be changeable. This is shown inthe

graphs ofFigures 19b, 19c and 19d. The connecting surface between the inner 201 and outer

200 profiles can have differing gradients, 208, 209, 210. The different gradients 208, 209, 210

of the connecting surface are possible due to the difference in offset difference 21], 212

(horizontal, vertical or angled) between the inner 201 and outer 200 profiles.

There may also be a difference in the rate ofchange ofthe gradient (as illustrated in the

difference between 208 and 210). _This allows easier insertion of the pillow 24 into a user’s

nostrils due to more lead in and better sealing that may be achieved due to more ergonomic

contouring ofthe connecting surface that contacts the user’s nostril.

Referring back to Figure 7, the external lip 28 on the mask body 23 is an area of

reduced circumference mound the tubular part of the body 23. A projection 47 may be

provided on the lip 28 that fits with a corresponding recess or channel (discussed below) on the

mask base 22 to ensure correct assembly of the nasal mask.

The mask base 22 is shown in further detail in Figures 4 and 5. The mask base 22 is a

ring or sleeve type attachment. The base 22 is preferably made from a substantially hard

(rigid) plastics material, such as polypropylene, polycarbonate or acetyl. However, other

appropriate materials may be used. The base 22 has an internal circumferential recessed area

or channel 45 on one side and a semi-tubularprojection 29 on its other side. When assembling

the mask body 23 to the mask base 22 the channel 45 receives the lip 28. These parts are

maintained together by friction fit, however other types offitting may be provided for, such as
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a snap or bump fitted part or the body may be over moulded to a clip that causes the fitting to

the mask body 23. In this form the friction fitting of thellip 28 to the recessed area 45 is

assisted by elongate projections 49 extending along the central part 50 of the mask base 22.

The-projection 47 on the mask body 23 allows for correct fitting or keying ofthe mask base to

- the mask body, suchthat when the lip 28 is fitted into the recessed area 45, the projection 47 .
enters the recess 48 formed in the mask base 22. I

The semi-tubular projection 29 is curved in this embodiment such that a ball jointed

connector end 46 such that a connector 30 can be fitted into it. The projection 29 forms a

socket for the connector end 46 and the connector end can swivel within the socket. The

connector 30 is attached to a tube 31 to allow for gases to be passed to the nasal mask 2. The

tubing 31 may be attached to inspiratory conduit 3 or the tubing 31 may simply be the

inspiratory conduit 3.

In alternative embodiments the projection 29 may not be semi—circular but the inner

surface of the base 22 may be curved and form a socket for receiving the connector end 46.

The base 22 has an extension or partial lip 32 extending beneath the semi-tubular

projection (socket) 29. A slot 33 is created between the socket 29 and extension 32. The

extension and slot is used to fit the mask base 22 to the headgear 21. In this embodiment the

extension 32 is substantially curved to follow the shaped of the projection 29. However, in

other forms the extension may be substantially straight or otherwise shaped.

In use, the nasal mask is assembled with headgear 21 . The headgear 21 in the preferred

form is comprised ofheadgear straps 35, 36, 37, 38 and a substantially curved and elongate

member 34. The member 34 is curved and substantially rigid, or at least more rigid than the

headgear straps.

The headgear straps 35, 3 6, 37, 3 8 are preferably made from a composite foam layered

material, such as BreathopreneTM. The headgear 21 preferably includes a first strap 35 and a

second strap 36. The first strap 35 extends in use over the forehead or top front area of a

patient’s head. The second strap 36 extends around the back of the patient’s head. The

headgear 21 also has side straps 37, 3 8 that in use extend down the cheeks of a patient and the
ends of the straps terminate in the upper lip area of the patient in use.

Referring to Figure 2, the curved and elongate member 34 is comprised of a central

section 42 and contoured side arms 41, 54. A substantial length ofeach ofthe side arms 41,

54 overlaps and is attached to the side straps 37, 38. However, the side straps 37, 38 only
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extend partially along the length ofthe side arms 41, 54 so as to terminate beneaththe cheek or

near the upper lip region. As the side straps 37, 38 are made from a soft foam type material

they provide a comfortable fitting of the headgear and curved member 34, while the

substantially rigid side arms 41, 54 provide rigidity and stability to the headgear 21 and nasal

mask 2. The attachment between the side straps and rigid extension side arms maybe made by

gluing, sewing or other appropriate fastening.

Preferably the side arms of the curved member 34 are integrally moulded with the

central section 42. The curved member 34 is preferably three dimensionally moulded to a

shape to substantially match the cheek contours of a human. The side arms 41, 54 are

preferably ofthinner width (cross-section) than the central section 42. As the side arms 41, 54

are moulded of a plastics material to be substantially thin they are capable ofbeing bent or

adjusted to allow for better and more comfortable fit to a patient. The side arms 41, 54 may

also include weakened or narrow areas 39 to allow for additional bending, moulding or

twisting ofthe arms 41, 54 to better fit the headgear to individual patients. For example, in the

embodiment shown in Figures 2 and 3, the narrowed area 39 corresponds to the cheek bone

area ofa patient and allows for the side arms 41, 54 to easier bend or twist to fit the contours

ofthe patient’s face.

In alternative embodiments the side arms may have weakened areas that are narrower

in cross-section to that ofthe remainder ofthe side arms. A narrower cross-section area would

also provide a weakened area that may be easily manipulated.

In alternative embodiments of the present invention the side straps ofthe headgear may

not extend under and along the length ofthe curved member but be attached to the distal ends

ofthe straps. This attachment may be by hook and loop material, as is known in the art, or by

other attachment methods as known in the art. In this form, the arms ofthe curved member

may have padding underneath them or no padding at all.

Referring to Figure 3, the curved elongate member has a central section 42 that in an

assembled form supports the mask base and body such that the pillows 24, 25 rest against the

patient’s nares. The central section 42 is a half circle that is integrally moulded with the side

arms 41, 54. The central section 42 has a raised area 43 on its exterior, at the apex ofthe half

.circle. The raised area 43 is shaped to receive the mask base 22. To assemble, a patient

merely needs to slide the mask base 22 into the central section 42 such that the raised area 43

fits into the slot 33 on the mask base 22.
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The side arms 41, 54 ofthe curved member 34 preferably have varying cross~sectional

thickness. The ends of the arms 41, 54 attached to the central section 42 are thicker over the

most curved parts 55, 56 of the arms, whereas the straighter parts of the arms 57, 58 have a

narrow cross-section. Therefore, the thicker ends 55, 56 hold their shape better.
i In alternative embodiments, the maskbase 22 may be formed integrally with the curved

member 34. Therefore, the central section and base would be one and would not be able to be _

separated from one another.

An example ofthis is shown in Figures 20 to 22, the eighth embodiment ofthe patient

interface and headgear 300. Here, the mask base 3 01 and the curved elongate member 302 are

integrally formed, for example, by moulding or the like. The elongatemember comprises arms

303, 304 similar to that described above. Also the mask body 305 has integral nasal pillows

306, 307 similar to that described above in relation to Figure 2. i.-

As can be seen inFigures 21 and 22 inthis eighth embodiment the headgear straps 308,

309 do not extend down the arms 303, 304 as with other embodiments. In this embodiment

the headgear straps 308, 309 attach through recesses 310, 313 at the end ofthe arms 303, 304

extending along the arms are inner pads 31 1,312 that rest against the patient’s cheekbones in

use and provide comfort to the patient’s face. The pads 311, 312 only extend up to near the

attachment recesses 309, 310. The pads are preferably made from a foam type material, such

as the laminated material that the headgear straps are made from. The pads 311, 312

preferably do not extend beyond the edges ofthe arms 303,3 04.

Referring back to Figures 2 and 3, alternatively, the curved member 34 may be formed

as two separate pieces. That is, the central section 42 may be formed as two parts with a

central split seam, the two left and right halves joined in use. The two left and right parts

could either be joined along a seam as described above, with the base 22 slotting into the slot

3 3 as described above, or alternatively, each ofthe two left and right arms may be attached one

to each side ofthe base 22.

Where a “substantially continuous elongate member” or “curved member” is referred

to in this specification, it refers to any ofthe options for the curved member 34 outlined above.

The side arms 41, 54 may also include a loop 40 or detached section. This is where a

section of the side arms 41 is not attached to the strap 38, 37 lying underneath. Thus the

detached section 40 of the side arms forms a loop to which a tubing attachment 44 (such as

that shown attached to another strap in Figures 2 and 3) may be looped to the side arms 41, 54
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and the tubing 31 attached to either of the side arms.

The connector 30 in the preferred form is a ball and socket jointed connector to allow

for the tubing 31 to swivel in the mask base 22. The tubing 31 may be attached to any ofthe

headgear straps. However, a tube attachment 44 is shown where the tubing is attached by

fasteners, such as hook and loop fastener, to the first strap 35. In other embodiments the

tubing 31 may be attached to either the side straps 37, 38 or merely allowed to fall freely from

the nasal mask 2. I

Although a ball and socket joint, as described above, between the mask base 22 and

tubing 31 is preferred other connections may be utilised, such as a flexible piece ofsilicone, or

other appropriate connection. The connection between the base and tubing must be able to be

flexed or rotated to allow for the tubing to be moved without causing the dislodgement ofthe

nasal mask 2 from the user’s nares.

The mask body 23 may be provided with nasal pillows ofvarious different sizes, such .

that user’s may remove an existing mask body and simply attach a different sized body to the

mask base 22.

Alternative headgear may be used with the patient interface ofthe present invention. In

particular, alternative headgear is shown in use with the first form ofthe patient interface (of

Figure 2) in Figure 8. Here the headgear may include an additional strap 53 extending from

the cheek region of the side straps 41 and extending behind the user’s head. This lower

additional strap '53 may also include substantially rigid arms 51 similar to the arms 41

described above. Any number of connecting straps 52 may also be provided between the

upper strap 36 and lower strap 53. Again, the arms 51 would provide stability and rigidity to

the additional strap 53.

In the embodiment described above, when the patient interface of the first form is in

use, the user’s face causes the mask base 22 and body 23 to clip with the curved member 34.

This is due to the angle ofthe curved member 34 and fixing ofthe mask base 22 and body 23

to the curved member 34.

Further, in all forms, the curved member 34 transfers the load ofthe patient interface

away from the user’s nose and to the cheek regions of the user.

A second form ofthe patient interface and headgear ofthe present invention is shown

p in Figures 9 and 10. In this embodiment a mouthpiece 100 is attached to the substantially

tubular mask body 23 substantially below the nasal pillows 24, 25. The mouthpiece 100 is
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preferably a flap that is fittable within the patient’s mouth. A gases pathway extends through

the mask body 23 and through the centre of the mouthpiece 100, such that in use a patient or

user is supplied with gases via the nasal pillows 24, 25and the mouthpiece 100. The flap 0100

is preferably made from a silicone plastics material but other appropriate materials such as

rubber, thermoset elastomer or thermoplastic elastomer, such as Kratonm may be used. The

- flap 100 is preferably integrally moulded with the mask body 23 and nasal pillows 24, 25. In

use the flap 100 sits within the user’s mouth between the user’s teeth and lips.

In this second form the headgear and particularly the curved member 34 is substantially

the same as that described in relation to the first embodiment.

A third form ofthe patient interface and headgear ofthe present invention is shown in

Figure 11. In this embodiment amouthpiece as Well as a nose blocking device is attachable to

the mask base 22. The mouthpiece 1 10 and nose blocking device 1 1 l are preferably integrally

formed. The mouthpiece 110 has an inner vestibular shield 1 12 that is similar to the flap 100

described above. Therefore the vestibular shield 112 in use sits within the patient’s mouth

between the patient’ s teeth and lips and provides an at least partial seal between the user and

the shield 112. '

A tubular extension 1 13 extends through the mouthpiece 1 10 to the maskbase 22 fiom

the vestibular shield 112. The extension allows for gases to be passed to the patient from the

conduit 31.

The nose blocking device 111 in use rests under the user’s nose and blocks the user’s

In this third form the headgear and particularly the curved member 34 is substantially

the same as that described in relation to the first embodiment.

A fourth embodiment of the patient interface and headgear ofthe present invention is

shown in Figure 12. In this embodiment a mouthpiece 120, 121 is attachable via a tubular

extension 122 to the mask base 22. The mouthpiece is made up of an outer mouthpiece flap

120 and an inner vestibular shield 12]. The shield 121 is substantially the same as that

described in reference to the third embodiment. The outer mouthpiece flap 120 rests in use

outside the user’s mouth and substantially seals about the user’s mouth. The outer mouthpiece

flap 120 and an inner vestibular shield 121 are described in further detail in United States

patent number 6679257, the entire contents ofwhich is herein incorporated by reference.

In the fourth form of the headgear and particularly the curved member 34 is
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substantially the same as that described in relation to the first embodiment.

A fifth form ofthe patient interface and headgear ofthe present invention is shown in

Figures 13 and 14. This embodiment is very similar to the fourth embodiment except the

mouthpiece is simply an outer mouthpiece flap 130. This flap 130 is fittable to the mask base

22 by way of the tubular extension 131. Again, as above, the headgear and particularly the

curved "member 34 are substantially the same as that described in relation to the first

embodiment.

A sixth form ofthe patient interface and headgear ofthe present invention is shown in

Figure 15. In this embodiment the patient interface is a full face mask 140 that extends over a

user’s nose and mouth and under the user’s chin in use. The mask 140 has a body 142 made

from a substantially rigid plastics material and a cushion 144 made from a substantially sofi

plastics material. The mask and cushion are preferably similar to that described in more detail

in United States patent application number 11/368004, the entire contents of which is

incorporated herein by reference.

A tubular inlet port 143 is formed in the mask body 142. The tubing 31 is attachable to

the port 143 to provide gases to the user wearing the mask.

The headgear is substantially similar to that described in relation to Figure 2 (the

second form); however, the curved member 141 differs. The curved member 141 does not

have a mask base similar to that described in the second form in which to attach to. Therefore,

the curved member 141 has a central section 145 that curves under the inlet port 143,

effectively anchoring on the inlet port. The curved member 141 is moulded in substantially

the same manner as described with reference to the second form.

A seventh form ofthe patient interface and headgear ofthe present invention is shown

in Figures 16 and 17. Here, the headgear and curved member is similar to that described above

in the sixth embodiment, where the curved member 141 has a central section that curves under

and anchors onto an inlet port 151 on a patient interface 150. The patient interface 150 is an

integral mouth mask 152 and nasal pillows 153. The mouth mask 152 preferably extends

under the user’s 155 chin, as shown in Figure 17.

The interface 150 has a substantially rigid body 154 that has substantially soft cushion

156 attached to it. The cushion 156 is preferably ofthe type disclosed in United States patent

number 6951218 (the entire contents ofwhich is incorporated herein by reference) having an

inner 157 and outer 158 cushions.
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Integrally formed in the outer cushion 15 8 are nasal pillows 153. Preferably two nasal

pillows 159, 160 are formed in the cushion 158. These are substantially tubular and carry

gases in use from the inside ofthe interface 150 to the user’s I55 nares. The outer cushion 158

and nasal pillows 159, 160 are preferably madefiom a soft pliable plastics material such as

silicone but other appropriate materials such as rubber or KRATONTI7-1 may be used.

A similar but slightly different embodiment to that ofFigure 16 is a ninth embodiment

of the present invention, as shown in Figure 23. Here the interface 400 is substantially the

same as the interface 150 ofFigure 16 and 17. The interface 400 has a body 401 with integral

nasal pillows 402, 403. The nasal pillows may be integrally formed with the body or

separately formed and simply assembled to the body before use. The nasal pillows 402, 403,

as above, are substantially tubular and carry gases in use from the inside ofthe interface 400 to

the user’s nares. Again, nasal pillows are preferably made item a soft pliable plastics material

such as silicone but other appropriate materials such as rubber or KRATONTM may be used.

In this embodiment the body 401 may be made ofa more rigid material than the nasal

pillows or simply be made from a soft pliable plastics material as are the nasal pillows.

Attached to an inlet 404 ofthe body 401 is an elongate member 405 similar to that

described in any ofthe embodiments detailed above, but particularly that ofFigures 20 to 22.

The elongate member 405 has arms 406, 407 that extend along a user's cheekbones then up

towards the user’s ears when in use. The arms 406, 407 are preferably made from a

substantially rigid material, preferably a plastics material. For the users comfort each of the

arms 406, 407 have inner pads (only one pad 408 is shown in Figure 23) extending along their

inner sides, particularly where the arms are incident on the user’s face.

The arms 406, 407 have recesses 409, 410 at there ends to which headgear straps 411,

412 are attached. The arms 406, 407 may also each have optional side hooks (ofwhich only

one side hook 413 is shown), again made out of a substantially rigid material, to which

additional side headgear straps 414, 415 may be attached.

At the centre ofthe elongate member 405 is formed an integral inlet 416 that matches

and attaches to the inlet 404 on the body. This integral inlet 416 receives a conduit or tube 417

that is connected in use to a supply ofgases. Preferably the tube 417 has a swivelable elbow

418 (for example, a ball joint socket similar to the one described above). Preferably on the

elbow 418 are a number ofholes 419 that provide an exhaust vent for gases exhaled by the

patient in use.
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In this ninth embodiment ofthe patient interface and headgear the interfaceis a mouth
mask and nasal pillows. In alternative forms the patient interface may be a full face mask that

is attached to an elongate member and headgear similar in form to those described above and

particularly in relation to Figure 23.
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Headgear for use with a respiratory' mask comprising:

a continuous and substantially curved elongate member extending in use below a

patient’s nose,

at least two headgear straps capable of attachment to the ends ofsaid elongate member,
and I

a mask attachment on said elongate member disposed to sit below or on one of said

user‘s nose, mouth, upper lip and an inlet to the mask, said attachment capable ofreceiving
said mask.

2. Headgear according to claim 1 wherein said at least two straps are substantially

flexible, soft straps each extending down a user’ s cheekbones in use and terminating at each of

said strap’s ends in said user’s upper lip area and said a substantial portion of said elongate

member is attached to each of said straps.

3. Headgear according to claim 2 wherein the length of said at least two straps that

extends in use along said user’s cheekbones is attached to saidelongate member, said elongate

member providing rigidity to said length of said at least two straps.

4. Headgear according to claim 1 wherein said elongate member has two ends each of

which is attached to one of said at least two straps, said elongate member having at least one

pad extending along the inner side of the elongate member in at least the areas where the

elongate member is incident on said patient’s cheekbones.

5. Headgear according to claim 4 wherein said at least one pad are substantially the same -

width as said elongate member.

6. Headgear according to any one of claims 1 to 5 wherein said continuous elongate

member is substantially rigid compared to said straps.

Headgear according to any one of claims I or 6 wherein said continuous elongate



33

W0 2008/007985 PCT/NZ2007/000185

_ 18 H _ 1

member includes two side arms and a central section.

8. Headgear according to claim 7 wherein said side arms and said central section are

formed as a single item.

9. Headgear according to claim 7 or 8 wherein said at least one pad is two pads one each

extending substantially along the length ofeach said side arm.

10. Headgear according to claim 7 wherein said side arms and said central section are

formed as two separate items.

1 1. Headgear according to any ofclaims 7 to 10 wherein said side arms have at least one

weakened or narrow area to allow for manipulation of said side arms.

12. Headgear according to any of claims 7 to 11 wherein a mask base is capable of

frictionally fitting to said central section, such that said central section places said mask base

near a breathing orifice of a user.

l3. Headgear according to claim 12 wherein said mask base is integrally formed with said

central section.

14. Headgear according to any of claims 1 to 13 wherein said curved elongate member is

moulded in a three dimensional manner to fit the eontoursof said patient’s cheeks.

15. A breathing assistance apparatus for use with delivery of respiratory gases to a user

comprising:

a mask having a base and body, said body having two flexible nasal pillows that in use

rest in a substantially sealed manner against said user’s nares,

a continuous and substantially ‘curved elongate member extending in use below a

patient’s nose,

at least two headgear straps capable ofattachment to the ends ofsaid elongate member,
and
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a mask attachment on said elongate member disposed below said user’s nose, said

attachment capable of receiving said mask.

16. A breathing assistance apparatus according to claim 15 wherein said at least two straps

are substantially flexible, sofl straps each extending down a user's cheekbones in use and

terminating at each of said strap’s ends in said user’s upper lip area and said a substantial

portion of said elongate member is attached to each ofsaid straps.

17. A breathing assistance apparatus according to claim 15 wherein the length of said at

least two straps that extends in use along said user’s cheekbones is attached to said elongate

member, said elongate member providing rigidity to said length of said at least two straps.
in

18. A breathing assistance apparatus according to claim 15 wherein said elongate member

has two ends each ofwhich is attached to one ofsaid at least two straps, said elongate member

having at least one pad extending along the inner side of the elongate member in at least the

areas where the elongate member is incident on said patient’s cheekbones.

19. A breathing assistance apparatus according to claim 18 wherein said at least one pad

are substantially the same width as said elongate member.

20. A breathing assistance apparatus according to any one ofclaims 15 to l9 wherein said

continuous elongate member is substantially rigid compared to said straps.

21 . A breathing assistance apparatus according to any one ofclaims 15 or 20 wherein said

nasal pillows are substantially elliptical and have gases outlets that are offset fiom the centre of

said elliptical pillows.

22. A breathing assistance apparatus according to one of claims 15 to 22 wherein said

breathing assistance apparatus includes hurnidification means adapted to, in use, be in fluid

communication with said source ofgases and said transportation means and adapted to in use

humidify said gases.
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- 23. A breathing assistance apparatus according to any one ofclaims 15 to_22 wherein said

continuous elongate member includes two side arms and a central section.

24. A breathing assistance apparatus according to claim 23 wherein said side arms and said

central section are formed as a single item.

25. A breathing assistance apparatus according to claim 23 wherein said side arms and said

central section are formed as two separate items.

26. A breathing assistance apparatus according to claim 1 8 wherein said at least one pad is

two pads one each extending substantially along the length of each said side arm.

.;.:_-.

27. A breathing assistance apparatus according to any ofclaims 23 to 26 wherein said side

arms have at least one weakened or narrow area to allow for manipulation of said side arms.

28. A breathing assistance apparatus according to any ofclaims 23 to 27 wherein said base

frictionally fits to said central section, and said body to said base, such that said central section

suspends said base below said user’s nares, and when said body is attached to said base, said

nasal pillows rest against said user’s nares.

29. A breathing assistance apparatus according to any ofclaims 23 to 28 wherein said base

is integrally formed with said central section.

30. A breathing assistance apparatus according to any ofclaims 23 to 29 wherein said side

arms attach one to each side of said base.

31. A breathing assistance apparatus according to any of claims 15 to 30 wherein said

curved elongate member is moulded in a three dimensional manner to fit the contours of said

user’s cheeks.

32. A breathing assistance apparatus for use with delivery ofrespiratory gases to a user

comprising:
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a mask comprising a body and a cushion, said cushion substantially forming a seal with

said patient’s airways,

headgear comprising substantially flexible, soft straps and a substantially continuous

curved elongate member to which said mask is attached, said elongate member extending over

said user’s cheeks, and

wherein said mask has an inlet extension tube and said curved elongate member is

attached or rests beneath said inlet extension tube, anchoring said mask to said user’s face in
USB.

33. A breathing assistance apparatus according to claim 32 wherein said continuous

elongate member is substantially rigid compared to said straps.

34. A breathing assistance apparatus according to claim 32 or 33 wherein said mask is a

full face mask where said body extends to cover said patient’s mouth and nose.

3 5. A breathing assistance apparatus according to any one ofclaims 32 to 34 wherein said

curved elongate member is moulded in a three dimensional manner to fit the contours of said

user’s cheeks. 3

36. Headgear as described herein with reference to the accompanying figures.

37. A breathing assistance apparatus as described herein with reference to the

accompanying figures.
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NASAL ASSEMBLY

CROSS REFERENCE TO APPLICATIONS

[0001] This application claims the benefit ofU.S. Provisional Application No.

60/726,182, filed October 14, 2005, which is incorporated herein by reference in its entirety.

FIELD OF THE INVENTION I

‘ [0002] The present invention relates to a nasal assembly used for treatment, e.g., of

Sleep Disordered Breathing (SDB) with Continuous Positive Airway Pressure (CPAP) or

N_on-Invasive Positive Pressure Ventilation (NPPV).

BACKGROUND OF THE INVENTION

[0003] Some nasal assemblies used in the treatment of SDB are designed for insertion

into the nasal passages ofthe patient. Air or other breathable gas is supplied by a blower and

passed along a flexible conduit to the nasal assembly.

[0004] The nasal assembly generally includes a relatively rigid shell, e.g., a frame, and

a pair ofnozzles (which may be in the form ofnasal pillows, nasal-prongs, cannula, or nasal

puffs) that are mounted on the rigid shell and structured to be inserted into the nasal passages

I of the patient. The nozzles are usually held in place using a headgear assembly, the relatively I

rigid shell and headgear assembly being joined using some form of connector.

I [0005] A key factor in the efficacy of therapy and compliance ofpatients with therapy

is the comfort and fit of the nasal assembly. While there are a largeunumber ofnasal

assemblies designed for adults, there are relatively few designed to suit children.

SUMIVIARY THE INVENTION

[0006] One aspect of the present invention relates to a nasal assembly suitable for
children or pre-adults.

[0007] Another aspect of the present invention relates to a nasal assembly that

proyides comfort and sofitness, stability, and/or unobtrusiveness.
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[0008] Another aspect of the present invention relates to a nasal assembly including a

patient interface including a hollow body that defines an air chamber and a pair ofnozzles

supported by the hollow body. Each nozzle includes a conical tip structured to sealingly

communicate with a respective nasal passage of a patient's nose in use. Headgear is provided

to the patient interface so as to maintain the patient interface in a desired position on the

patient‘s face in use. The hollow body is bendable to adjust a position ofthe nozzles in use.

[0009] Yet another aspect of the present invention relates to a nasal assembly

including a tubular air chamber that provides at least one lateral inlet and a pair ofnozzles

supported by the tubular air chamber. Each nozzle includes a- conical tip structured to-

sealingly communicate with a respective nasal passage of a patient's nose in use. The conical

tip includes an outlet opening. The outlet opening has a circular shape. 1

[0010] Still another aspect ofthe present invention relates to a nasal assembly

including a patient interface including a hollow body that defines an air chamber and a pair of

nozzles supported by the hollow body. Each nozzle includes a conical tip structured to

sealingly communicate with a respective nasal passage ofa patients nose in use. Headgear is

provided to the patient interface so as to maintain the patient interface in a desired position on

the patient's face in use. The patient interface contacts the 13atient‘s face only at the nose and
below the nose in use.

[0011] Other aspects, features, and advantages ofthis invention will become apparent

from the following detailed description when taken in conjunction with the accompanying

drawings, which are a part of this disclosure and which illustrate, by way ofexample,

principles of this invention.

BRIEF DESCRIPTION OF THE DRAVVJNGS

[0012] ' The accompanying drawings facilitate an understanding ofthe various

embodiments of-this invention. In such drawings:

[0013] Fig.1 is a perspective View of a nasal assembly according to an embodiment

of the present invention;

[0014] Fig. 2 is a front perspective View of the patient interface ofthe nasal assembly

shown in Fig. 1;

[0015] Fig. 3 is a cross-sectional view of the patient interface shown in Fig. 2;

2
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[0016] Fig. 4 is a rear perspective View ofthe nasal assembly shown in Fig. 1 and

showing exemplary dimensions ofan embodiment;

[0017] Fig. 5 is an enlarged top View ofthe patient interface of the nasal assembly

shown in Fig. 1 ;‘

[0018] 1 Fig. 6 is a front perspective View of the nasal assembly shown in Fig. I

mounted to a patient's face;

[0019] Fig. '7 is a side View of the nasal assembly shown in Fig. 1 mounted to a

patient's face;

[0020] Fig. 8 is a plan View of a yoke of the headgear of the nasal assembly shown in
Fig. 1 and showing exemplary dimensions of an embodiment; [A
[0021] . Fig. 9 is a plan View of a yoke ring of the yoke shown in Fig. 8; and

[0022] Fig. 10 is a. schematic View of a breathing system including the nasal assembly

shown in Fig. 1

DETAILED DESCRIPTION OF ILLUSTRATED EMBODIMENTS

[0023] Fig. 1 illustrates a nasal assembly 10 according to an embodiment of the

present invention. As illustrated, the nasal assembly 10 includes a patient interface 12 that

provides an effective seal with the patient’s nasal passages, an air delivery connecting

member 14, e.g., elbow, provided to one end of the patient interface 12 to deliver breathable

gas into the patient interface 12 for breathing by the patient, and headgear 16 provided to the

' patient interface 12 so as to maintain the patient interface 12 in a desired position on the

patient's face.

_ [0024] The overall architecture of the nasal assembly 10 is similar to the nasal

assembly disclosed in U.S. Patent Application Nos. 10/781,929, filed February 20, 2004, and

1 1/101,657, filed April 8, 2005, the entireties ofboth being incorporated herein by reference.

In contrast, the nasal assembly 10 is modified in size and shape for children or pre-adults in

the range of2-3 years old. However, the nasal assembly 10 may be designed for children or

pre-adults in the range of2-12 years old. Also, aspects ofthe present invention may be

applicable to other breathing arrangements and other age groups.
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1. Patient Interface

[0025] As best shown_in Figs. 2 and 3, the patient interface 12 includes a hollow body

or barrel 18 that defines an air chamber and a pair ofnozzles 20 supported by the hollow body

18. In an embodiment, the hollow body 18 and nozzles 20 may be formed separately from

one another, e.g., by silicone in an injection molding process, and then attached to one

another. However, the hollow body 18 and nozzles 20 may formed as a one-piece structure

such that the hollow body 18 is integrally formed in one-piece along with the nozzles 20, e.g.,

by silicone in an injection molding process.

-1.1 Hollow Body

[0026] The hollow body or barrel 18 is in the form of a silicone cylindrical tube. In
the illustrated embodiment, one end of the hollow body 1 8 is provided with a plug 22 and the

other end is provided with a connector or retainer 24 that supports the air delivery connecting

member 14. The positions of the plug 22 and connector 24 may be interchanged,_according to

preference, e.g., the t_ypical sleeping position of the patient. One or more vents 90, e. g., four

vent openings with 2 mm diameters, may be provided in the hollow body 1 8 for CO2 washout

(see Fig. 3). In the illustrated embodiment, the vents 90 are provided on a side of the hollow
body 18 opposite the nozzles 20. However, other Vent arrangements ‘are possible.

1 .2 ‘ Nozzles

[0027] Each nozzle 20 is in the form of a nasal prong and includes a cylindrical tube

portion 26 provided to the hollow body 18 and a conical tip 28 structured to sealingly

communicate with arespective nasal passage of a patient's nose in use. Each conical tip 28

has a generally cone-like shape with a flangehor widened portion 30. However, the nozzles 20

V may have other suitable forms to sealingly communicate with the patients nasal passages,

e.g., nasal pillows, cannula, nasal puffs.

[0028] I As best shown Figs. 4 and 5, each conical tip 28 is substantially circular in
plan-View to conform to a child's nasal passages and ensure substantially even loading into a

child's nose. This arrangement dictates that the tube portion 26 is also circular in shape so

that the load is transferred evenly to the conical tip 28.
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[0029] In the illustrated embodiment, the nozzles 20 extend out from the hollow body

18 in parallel relation (see Figs. 2 and 3). However, the nozzles 20 may be angled with

respect to the hollow body 18 to properly position the nozzles with respect to the nasal

passages ofthe patient. Also, a space G is provided between the nozzles 20 to accommodate

the patient's septum. As shown in Fig. 3, the spacing G may be in the range of 1-6 mm, e.g,

‘ 5.3 mm.

1.3 Hollow Body and Nozzle Flexibility
[0030] ' The hollow body 18, e.g., formed ofsilicone, is relatively flexible. This

flexibility allows the hollow body 18 to bend or flex which allows adjustment of the nozzles

20 attached thereto, e.g., angle nozzles 20 with respect the patient‘s nose in use. The nozzles *

20, e.g., fonned of silicone, are also relatively flexible-to properly position the nozzles 20

with the nasal passages of theppatient. _

[0031] The hollow body 18 may also be rotatable relative to the headgear to adjust a

position of the nozzles in use. Rotation of the hollow body 18 may improve seal and comfort

ofthe nozzles in the patient's nose in use.

_ 1.4 Child or Pre—Adult Sizing

[0032] The hollow body 18 and nozzles 20 are suitably shaped and sized to

accommodate features of a child or pre—adult,. e.g., 2-12 years old, preferably 2-3 years old.

For example, Fig. 3 illustrates parameters of an embodiment of the hollow body 18 and

nozzles 20. In an embodiment the hollow body 18 has a wall thickness of about 1 mm, a

F length _F of about 35-40 mm, e.g., 38 mm, an inside diameter E of about 6 mm, and an outside
diameter D ofabout 8 mm. Each nozzle 20 has a wall thiclcness of about 0.5 m, an inside

diameter B at the conical tip outlet opening of about 4 m, an inside diameter C at the tube

portion of about 5. mm, and an outside diameter A at the widened portion of about 10 mm. '
Although specific dimensions and ranges are provided for an embodiment of the hollow body

18 and nozzles 20, it is to be understood that these dimensions and ranges are merely
exemplary and other dimensions and ranges are possible depending on application.
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2. Headgear

[0033] As best shown in Figs. 1, 6, and 7, the headgear 16 includes headgear straps 32

and headgear yokes 34 provided between the headgear straps 32 and the patient interface 12.

2.1 Headgear Yokes A

[0034] As shown in Figs. 6 and 7, the yokes 34 extend from respective ends of the

hollow body 18 to above the patient‘s ears Where they engage the headgear straps 32. The

yokes 34 provide a stable connection between the headgear straps 32 and the hollow body 18

in order to secure the patient interface 12 at the correct orientation on the patient's face.

[0035] The yokes 34 are relatively rigid elements that are each constructed from a

rigid or semi—rigid material. In the illustrated embodiment, the yokes 34 are manufactured of

a relatively rigid or stiffplastic or metal material, e.g., polycarbonate or nylon, having a

thickness of 0.8 mm. However, other materials ofgreater or less rigidity are also possible.

Also, the yokes 34 may be constructed from multiple layers, e.g., two or more layers (one of

which may be silicone based, for comfort), or may be constructed from a single layer of

substantially rigid material. In general, the yokes 34 are constructed of a material that will

retain its shape in use.

[0036] ‘The inside surface of each yoke 34, i.e., the surface facing the patient’s face. in

use, may be lined with foam. In an embodiment, the entire yoke 34 may be wrapped in foam.

The foam provides a soft contact surface for contacting the patients face. In an embodiment,

the foam maybe a nitrogen blow medical grade open celled foam, e.g., PEBA Foam 0.8 mm

manufactured by ALVEO_ ‘

[0037] ' In an alternative embodiment, the yokes may be provided by a bendable wire

covered with cloth, foam, leather,‘~etc. The bendable wire maybe bent or adjusted to

correspond with the facial contour of the patient.

2.1.1 Yoke Shape and Sizing _
[0038] Each yoke 34 includes upper and lower. ladder locks 36, 38 at one end for

attachment to the headgear straps 32 (e.g., see Fig. 7), and a yoke ring 40 at the opposite end

for attachment to the hollow body 13 (e.g., see Figs. 2-6 and 9).
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[0039] As illustrated, each yoke 34 has a bent or curved configuration along its

length. Specifically, each yoke 34 has an approximate right angle bend (as indicated by arrow

A) from the yoke ring 40 so that a portion 42 of each yoke 34 extends generally parallel with

a longitudinal axis of the hollow body 18, as best shown in Fig. 4. Then, each yoke 34 is

curved fiom the bent portion 42 so that it will curve around the patient's cheeks in use. As

shownlin Fig. 4, each of the yokes 34 makes an angle ofabout 120° with respect to the

longitudinal axis of the hollow body 18. Preferably,‘ the yokes 34 are spaced from the
patient‘s checks in use, and only the conical tips 28 and a central portion of thehollow body

18 contact the patient's face in use. That is, the yokes 34 are contoured such that the yokes 34

do not contact the patient‘s face from the yoke ring 40 to the line B-B adjacent the patient's

ears in use (see Fig. 1). However, one or more portions of the yokes 34 could potentially

contact the patients face if extra support were needed. H
[0040] . The yokes 34 are suitably shaped and sized to accommodate features of a child

or pre—adult, e.g., 2-12 years old, preferably 2-3 years old. For example, Fig. 8 illustrates

exemplary dimensions ofan embodiment ofa yoke 34. Although specific dimensions of the

yoke 34 are shown in Fig. 8. it is to be understood that these dimensions are merely
exemplary and other dimensions are possible depending on application.

2.1.2 Yoke Connection to Patient Interface

[0041] The plug 22 and connector 24 are adapted to connect the yokes 34 to the

hollow body 18. As best shown in Fig. 3, the plug 22 includes a tube portion 44 and a head

portion 46. The plug 22 is engaged with one yoke 34 by inserting the tube portion 44 through

the opening 48 (e.g., see Fig. 9) in the yoke ring 40. The plug 22 is then engaged with an end

ofthe hollow body 18 by inserting the tube portion into an end of the hollow body 18 such

that the protrusion 50 provided on the-tube portion 44 interacts with a groove 52 provided in

the hollow body 18 for sealing and/or locking purposes. Moreover, the head portion 46 ofthe

plug 22 and the end ofthe hollow body 18 sandwich the yoke ring 40 therebetween tosecure

the yoke ring 40 to the hollow body 18. ’

[0042] ‘A Similarly, the connector 24 includes a first tube portion 54, a flange 56, and a

second tube portion 58. The connector 24 is engaged with the other yoke 34 by inserting the 5

first tube portion 54 through the opening 48 in- the yoke ring 40. The connector 24 is then
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engaged with the other end ofthe hollow body 18 by inserting the first tube portion 54 into

the other end ofthe hollow body 18. The first tube portion 54 maybe retained to the other

end ofthe hollowlbody 18, e.g., by friction fit, adhesive, mechanical interlock, etc. 4

Moreover, the flange 56 of the connector 24 and the other end of the hollow body 18

sandwich the yoke ring 40 therebetween to secure thelyoke ring 40 to the hollow body 18.

The second tube portion 58 is adapted to connect to the air delivery connecting member 14,

e.g., by friction fit, adhesive, mechanical interlock, etc.

[0043} In use, the yoke rings 40 may rotate on the respective plug 22/connector 24 to

adjust the position ofthe yokes 34 with respect to the hollow body 18. Also, as noted above,
the positions of the plug 22 and connector 24 may be interchanged according to preference.

2.2 Headgear Straps

[0044] As best shown in Figs. 1 and 7, the straps 32 include an upper strap portion 60

provided between theupper ladder locks 36 of the yokes 34, and a lower strap portion 62

provided between the lower ladder locks 3 8" of the yokes 34. In use, theupper strap portion

60 extends over the top of the patient’s head and the lower strap portion 62 extends around the

back of the patient's head. _

[0045] The strap portions 60, 62 may be connected to respective ladder locks 36, 38

in any suitable manner, e.g., wrapped around respective ladder locks 36, 38 in a known

0 manner. Fastening ofthe strap portions 60, 62 may be provided by a hook and loop material,

_ e.g., Velcro®. However, other adjustment anangements are possible.

3.0 . Connecting Member and Air Delivery Tubing H

[0046] As schematically shown in Fig. 10, a small bore tube 70 is connected to the

patient interface 12 via the air delivery connecting member 14. The air delivery connecting

member 14 maybe an elbow that provides an angle, e.g., in the range ‘of 5-90”. However, the

air delivery connecting member 14 may be a straight connecting tube. The small bore tube 70

is comrhunicated, e.g., via a connector 72, with a larger bore tube 74 associated with the flow
generator 76. In use, the flow generator 76 provides pressurized air, e.g., in the range of4-10

cml-I20, to the patient interface via the tubes 70, 74.
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[0047] In the illustrated embodiment, the small bore tube 70 has substantially the
same diameter’ as the hollow body 18 ofthe patient interface 12, e.g., 6 mm inside diameter.

The small bore tube 70 may have a length of 15-25 mm, e.g., 24 mm. The larger bore tube

74, e.g., 22 mm inside diameter, may have a length of20-30 m, e. g., 20 mm.

4.0 ‘ Children or Pre—Adu_lt Use ofNasal Assembly

[0048] The nasal assembly 10 includes several features that facilitate use for children

or pre-adults. For example, the nasal assembly 10 is structured such that only the conical tips

28 and a central portion of the hollow body 18 may contact the patients face in use. That is,

the patient interface 12 contacts the patient's face at the nose and below the nose only. This

arrangement makes the nasal assembly 10 non-obtrusive so it doesn't apply pressure to

regions of the patient‘s face that may lead to discomfort.

[0049] Another feature is the circular configuration of the nozzles 20. This

arrangement more closely follows the shape of children's nasal passages which are more

circular than elliptical for example.

[0050] Yet another feature is the flexibility ofthe hollow body 1 8 which facilitates

adjustment of the nozzles 20. _

[0051] Still another feature is that the parameters of the patient interface 12 and

headgear I6 areisized and/or shapedto accommodate features ofa child or pre—adult. In

addition, the smaller bore air delivery tube 70, e.g., 6 mm vs. larger 15 mm provided in

known nasal assemblies, provides air pressure at a level suitable for children or pre~adu1ts,

e.g., 4-10 crnH2O.

[0052] The nasal assembly provides an interface having comfort and softness,

stability, and unobtrusiveness. In an embodiment, comfort and softness may be enhanced by

including a textile sock or covering around at least a portion of the assembly and/or a yoke

constructed of or covered with a silicone material. In an embodiment, stability may be

enhanced by including headgear having a bonnet design, e.g., headgear formed with a cupping

portion at the back to better grip the occipital region ofthe child's head. In the illustrated

embodiment, the nasal assembly is unobtrusive because it does not cover the eyes of a child

or pre-adult. In an embodiment, unobtrusiveness may be enhanced by providing an air

delivery connecting member or inlet tube that is integral with the above—noted silicone yoke,
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that extends up to a manifold provided at the top/back of a patient's head, that is collapsible A‘

I (such as collapsible conduit headgear described in PCT Publication No. W0 2005/099801,

published October 27, 2005, the entirety of which is incorporated herein by reference), that is

not collapsible, that is unattached to the headgear except where it meets the patient interface,

and/or that is attached to the headgear at any point along tl1e headgear.

[0053] While the invention has been described in connection with what are presently

considered to be the most practical and preferred embodiments, it is to be understood that the

invention is not to be limited to the disclosed embodiments, but on the contrary, is intended to
cover various modifications and equivalent arrangements included within the spirit and scope

ofthe invention. Also, the various embodiments described above may be implemented in

conjunction with other embodiments, e.g., aspects ofone ernbodirnent may be combined with

aspects ofanother embodiment to realize yet other embodiments. In addition, while the

invention has particular application to patients who suffer from OSA, it is to be appreciated

that patients who suffer fiom other illnesses (e.,g., congestive heart failure, diabetes, morbid

obesity, stroke, barriatric surgery, etc.) can derive benefit fi‘om the above teachings.

Moreover, the above teachings have applicability withpatients and non-patients alike in non-

medical applications.
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WHAT IS CLADVIED IS:

A nasal assembly, comprising:

a patient ‘interface including a hollow body that defines an air chamber and a

pair ofnozzles supported by the hollow body, each nozzle including a conical tip structured

to sealingly communicate with a respective nasal passage ofa patient‘s nose in use; _and

headgear provided to the patient interface so as to maintain the patient

interface in a desired position on the patient's face in use,

wherein the hollow body is bendable to adjust a position of the nozzles in use.

2. The nasal assembly according to claim 1, wherein the patient interface and

headgear are sized and shaped for children or pre-adults in the range of2-12 years old.

3. M The nasal assembly according to any one of claims 1-2, wherein the patient

interface and headgear are sized and shaped for children or pre-adults in the range of 2-5

years old.

4. The nasal assembly according to any one of claims 1-3, wherein the hollow

body and nozzles are formed of silicone.

5. The nasal assembly according to any one of claims 1 -4, wherein the hollow

body and nozzles are formed separately from one another and then attached to one another.

6. The nasal assembly according to any one of claims 1-5, wherein each nozzle

includes a cylindrical tube provided to the hollow body that supports the conical tip.

7. The nasal assembly according to any one of claims 1-6, wherein the conical tip

includes an outlet opening, the outlet opening having a circular shape.

8. e The nasal assembly according to claim 7, wherein the outlet opening has an

inside diameter of about 4 mm.
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9. The nasal assembly according to any one of claims 1-8, wherein the conical tip

includes a widened portion having an outside diameter ofabout 10 mm. _

1.0. The nasal assembly according to any one of claims 1-9, wherein the hollow

body has an inside diameter of about 6 mm.

1 1 . The nasal assembly according to any one ofclaims 1-10, wherein one end of

the hollow body is provided with a plug and the other end is provided with a connector that

supports an air delivery connecting member.

12. The nasal assembly according to claim 11, wherein positions of the plug and

connector may be interchanged. -

13. The nasal assembly according to any one of claims 1-12, wherein the headgear

includes headgear straps and relatively rigid headgear yokes provided between the headgear

straps and the patient interface.

14. The nasal assembly according to claim 13, wherein the yokes are constructed

fromrigid or semi-rigid material.

15. The nasal assembly according to any one of claims 13-14, wherein the yokes

are constructed from polycarbonate.

.. 16. The nasal assembly according to any one ofclaims 13-15, wherein the yokes

are at least partially covered with foam.

' 17. The nasal assembly according to any one oflclaims 13-16, wherein each of1:he '

yokes makes an angle ofabout 120° with respect to a longitudinal axis ofthe hollow body:

' 1 8. The nasal assembly according to any one ofclaims 12-17, wherein each ofthe

yokes includes a yoke ring for attachment to the ‘hollow body.

12
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19. The nasal assembly according to claim 18, wherein the yoke ring ofone yoke

is sandwiched between a plug and an end ofthe hollow body.

20. The nasal assembly according to claim 19, wherein the yoke ring of the other

yoke is sandwiched between a connector and the other end of the hollow body, and wherein

the connector is adapted to support an air delivery connecting member.

21. The nasal assembly according to claim 20, wherein positions of the plug and

connector may be interchanged;

22. The nasal assemblyaccording to any one of claims 13-21, wherein the

headgear straps include an upper strap portion that extends over the top ofthe patient's head

in use and a lower strap portion that extends around the back ofthe patient's head in use.

23. i The nasal assembly according to claim 22, wherein the upper and lower‘ strap

portions are connected to the yokes via a ladder lock arrangement.

.24. The nasal assembly according to any one ofclaims 1-23, wherein the patient

interface contacts the patient's face only at the nose and below the nose in use.

25. The_nasal assembly according to any one of claims I -24, wherein the hollow T

body is rotatable relative to the headgear to adjust a position ofthe nozzles in use.

26. ‘ A nasal assembly, comprising:

a tubular air chamber that provides at least one lateral inlet; and

a pair ofnozzles supported by the tubular air chamber, each nozzle including a

conical tip structured to sealingly communicate with a respective nasal passage of a patient's

nose in use,

wherein the conical tip includes an outlet opening,.the outlet opening having a

circular shape;
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27. A nasal assembly, comprising:

a patient interface including a hollow body that defines an air chamber and a

pair ofnozzles supported by the hollow body, each nozzle including a conical tip structured

to sealingly communicate with a respective nasal passage of a patient‘s nose in use; and

headgear provided to the patient interface so as to maintain the patient

interface in a desired position on the patient's face in use,

wherein the patient interface contacts the patient's face only at the nose and

below the nose in use.

28. A breathing system, comprising:

a flow generator;

air delivery tubing; and

a nasal assembly according to any one of claims 1-27.

29. The breathing system according to claim 28, wherein the air delivery tubing

includes a first delivery tube coupled to the hollow body or tubular air chamber, the first

delivery tube having-an inside diameter that is substantially the same as an inside diameter. of

the hollow body or tubular air chamber.

30. The breathing system according to claim 29, wherein the hollow body or

tubular air chamber have an inside diameter ofabout 6 mm.

31. ' The breathing system according to any one ofclaims 2830, wherein the air

delivery tubing includes a second delivery tube coupled between the first delivery tube and

the flow generator, the second deliveiy tube having an inside diameter that is larger than the .

inside diameter ofthe first delivery tube.

32. The breathing system according to claim 31, wherein the second delivery tube
has an inside diameter of about 22 mm.
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33. The breathing system according to any one of claims 28-32, wherein in use the

flow generator provides pressurized air in the range of4-1 0 cmH2O to the patient.
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HEADGEAR ASSEMBLY FOR A RESPIRATORY MASK ASSEMBLY

CROSS-REFERENCE TO PRIORITY APPLICATIONS

The present application claims priority to U.S. Provisional Application Serial No.

60/424,694 filed November 8, 2002. This application is hereby incorporated herein by

5 reference in its entirety.

FIELD OF THE INVENTION

The present invention relates to a headgear assembly for use in holding a respiratory

mask assembly in position on a patient’s face, the mask assembly being used for treatment,

e.g., of Sleep Disordered Breathing (SDB) with Non-invasive Positive Pressure Ventilation

10 (NPPV).

BACKGROUND OF THE INVENTION

Respiratory mask assemblies such as the Mirage® nasal mask assembly manufactured

by RedMed Ltd. and used for treatment ofSDB such as Obstructive Sleep Apnea (OSA) are

typically held in position on a patient’s head by a headgear assembly. A headgear assembly

15 typically includes a pair of side portions and a rear portion. The side portions are adapted to

engage with the patient’s mask and the rear portion is adapted to engage the back of the

patient’ s head.

Headgear assemblies are structured to position and stabilize a patient interface, such as

a nasal mask, on a patient's face so that a good seal can be maintained. In addition, the

headgear assembly should be comfortable so that a patient can wear the mask assembly at

night while they sleep. Many prior art headgear assemblies are uncomfortable to wear for long

periods. It is desirable that one form ofheadgear assembly is suitable for a broad range of

patients in order to reduce inventory, and ultimately reduce costs.

Completely rigid headgear assemblies are lcnown, but they typically suffer from being

uncomfortable to wear for long periods. In addition, because oftheir rigidity, they typically do

not lit a broad range ofpatients, being suitable only for a subset.
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For reasons of costs, it is desirable to be able to cut headgear assemblies from a flat

piece of fabric or composite, yet in use the headgear assembly should conform to a complex

three-dimensional shape. Hence a problem to overcome is to have a design ofheadgear

assembly which can be easily manufactured by cutting or stamping, and yet in use be able to fit

a wide range of head shapes and sizes.

Known forms of headgear assemblies include the ResCapTM, ResCapTM II and

M[RAGE® headgear, as shown in Figs. 11-16. These headgear assemblies are constructed

from fabric or composite layers of fabric and neoprene. Because ofthe soft flexible nature of

the straps in the headgear assembly, there is the possibility of some movement ofthe headgear

assembly on the patient's head, particularly during the course of a night's sleep. Hence, while

the headgear assembly may be initially correctly positioned on a patient's head, they may

subsequently move to an incorrect position.

A form of connector to enable the headgear assembly to engage with the patient’s mask

is taught in U.S. Patent No. 6,374,826 (Gunaratnam et al.), the contents ofwhich are hereby

incorporated by reference.

U.S. Patent No. 6,422,238 (Lithgow) shows a form ofheadgear assembly including a

quick-release mechanism. The contents of the Lithgow patent are hereby incorporated by

reference. The headgear assembly taught by Lithgow includes an upper and lower strap in

each side portion extending between the patient’s face and the rear of the patient’s head. The

upper straps lie above the ears on the patient’s head. The lower straps lie below the ears on the

patient’s head.

A problem which can occur with prior art mask assemblies, such as the mask

assemblies shown in Figs. 1 1-16 and taught by Gunaratnam and Lithgow, is that the lower

straps ofthe mask assemblies can ride up the patient’s head while in use and cause chafing and

irritation ofthe lower portion of the patient’s ears.

SUMJVIARY OF THE INVENTION

One aspect of the present invention is directed towards a mask assembly having a

headgear assembly that offers more comfort to the patient yet does not sacrifice functionality.
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Another aspect of the present invention provides a respiratory mask assembly for

delivering breathable gas to a patient. The respiratory mask assembly according to one

embodiment includes a frame and a headgear assembly removably attachable to the frame.

The headgear assembly includes a pair of side portions and a rear portion that interconnects the

pair of side portions. The pair of side portions includes at least one strap. The rear portion has

at least one strap constructed of at least two layers of material. One ofthe layers ofmaterial

has a more rigid construction than the other of the layers ofmaterial to resist compression of

the at least one strap of the rear portion in a first direction and thereby resist movement of the

at least one strap of the pair of side straps in the first direction.

Another aspect of the invention is to provide a means for maintaining flexible headgear

straps of a mask assembly in correct relative position on a patient's head in use.

Another aspect of the invention is to provide a comfortable headgear assembly for a

mask assembly which fits a wide range ofhead shapes and sizes.

Another aspect of the invention is to provide a comfortable headgear assembly of a

mask assembly which fits a wide range ofpatients and can be cut from a flat piece of fabric.

Other aspects, features and advantages of this invention will become apparent from the

following detailed description when taken in conjunction with the accompanying drawings,

which are part of this disclosure and which illustrate, by way ofexample, principles of this

invention.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings facilitate an understanding ofthe various embodiments of

this invention. In such drawings:

Fig. 1 is a side View illustrating a mask assembly having a headgear assembly

constructed in accordance with an embodiment of the invention mounted on a patient’s head;

Fig. 2 is a rear View illustrating the headgear assembly ofFig. I mounted on a patient’s

head;

Fig. 3 is a rear perspective view illustrating the headgear assembly ofFig. l mounted

on a patient’s head;
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Fig. 4 is a top View illustrating the headgear assembly ofFig. I laid flat;

Fig. 5 is an enlarged top view illustrating an embodiment of a stiifener of the headgear

assembly ofFig. 1;

Fig. 6 is an enlarged photographic top view illustrating an embodiment of a stiffener of

the headgear assembly ofFig. 1;

Fig. 7 is an enlarged photographic side view illustrating an embodiment ofa s1:ifE‘ener of

the headgear assembly of Fig. 1;

Fig. 8 is a top View illustrating the headgear assembly ofFig. l laid flat and showing

typical dimensions ofan embodiment (R-radius);

Fig. 9 is a top View illustrating an embodiment ofa stiffener ofthe headgear assembly

of Fig. 1 and showing typical dimensions of an embodiment (R-radius);

Fig. 10 is a rear view illustrating a headgear assembly constructed in accordance with

another embodiment ofthe invention mounted on a patient’s head;

Fig. 11 is a side View of a prior art ResCapTM headgear assembly;

Fig. 12 is a rear view ofa prior art ResCapTM headgear assembly;

Fig. 13 is a side view of a prior art ResCapTM II headgear assembly;

Fig. 14 is a rear View ofa prior art ResCapTM II headgear assembly;

Fig. 15 is a side View of a prior art MIRAGE® headgear assembly; and

Fig. 16 is a rear View of a prior art MIRAGE® headgear assembly.

DETAILED DESCRIPTION OF ILLUSTRATED EMBODINEENTS

Fig. I shows a respiratory mask assembly 10 that includes a frame 12 and a cushion 14

that may be permanently or removably connected to the flame 12. A headgear assembly 16 is

removably attached to the frame 12 and is structured to maintain the flame l2 and cushion 14

in a desired adjusted position on a patient’s face. In the illustrated embodiment, the mask

assembly 10 is a nasal mask structured to deliver breathable gas to a patient’s nose. However,
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the mask assembly 10 may be a nasal and mouth mask or the mask assembly 10 may be a full-

face mask.

As shown in Figs. 1-4, the headgear assembly 16 includes two side portions 18 with a

rear portion 20 connecting the side portions 18. Each side portion 18 comprises an upper side

5 strap 22 and a lower side strap 24. The rear portion 20, which interconnects the two side

portions 18, includes a curved upper strap 26, a lower strap 28, and an intermediate strap

arrangement 30 therebetween. The intermediate strap arrangement 30 is generally H-shaped

and has a pair ofupper straps 32, a pair of lower straps 34, and a cross-bar strap 36. The upper

straps 32 are angled with respect to the curved upper strap 26 and the lower straps 34 are

angled with respect to the lower strap 28. However, the straps of the headgear assembly 16

may have any suitable configuration to maintain the frame 12 and cushion 14 in a desired

adjusted position on a patient’s face. For example, the upper strap 26 may not be curved with

respect to the upper straps 22 and the intermediate strap arrangement 30 may have any suitable

shape, i.e., not I-I—shaped.

Each upper side strap 22 is removably connected to an upper portion of the frame 12

and each lower side strap 24 is removably connected to a lower portion of the frame 12. As

shown in Fig. 4, the end portion 38, 40 of each upper and lower strap 22, 24, respectively, has 4

a reduced width that enables each upper and lower strap 22, 24 to be wrapped around a

respective clip structure 42 (see Fig. 1) provided on the frame 12. Fastening ofthe upper and

lower straps 22, 24 to the frame 12 may be assisted by use of a hook and loop material, such as

VELCRO®. As shown in Fig. 4, the flee end of each upper and lower strap 22, 24 includes a

strip ofhook material 44 attached thereto by stitching, for example. The upper and lower

straps 22, 24 are constructed ofa loop material that engages the strip ofhook material 44 when

the upper and lower straps 22, 24 are connected to the frame 12.

However, the upper and lower straps 22, 24 may be connected to the frame 12 in any

other suitable manner. For example, the upper and lower straps 22, 24 may include locking

clips attached thereto that are adapted to interlockingly engage with the frame 12.

Alternatively, the upper and lower straps 22, 24 may be magnetically coupled with the frame

12 so as to interconnect the frame 12 and headgear assembly 16. Further, the frame 12 may

include a forehead support movably mounted to an upper portion thereof. In such an



104

WO 2004/041341 PCT/AU2003/001161

6

arrangement, the upper straps 22 may be removably connected to clip structures provided on

the forehead support.

The straps ofthe headgear assembly 16 are constructed from a soft, flexible composite

material such as Breathe-O-Prenem manufactured by Accumed Technologies, Inc. As shown

in Fig. 7, the straps include two layers ofmaterial A, B with one ofthe layers A having a loop

material to facilitate the connection with the strip ofhook material 44 provided on the flee ends

the upper and lower straps 22, 24. However, the straps may be constructed from any other

suitable soft, flexible material.

In the illustrated embodiment, a stiifener 46 is attached to the rear portion 20 ofthe

headgear assembly 16. As shown in Figs. 2 and 4-6, the stiffener 46 has a general C-shape

including a body 48 and a pair of arm members 50. The stiffener 46 is attached to the H-

shaped intermediate strap arrangement 30 such that the body 48 ofthe stiffener 46 extends

along the cross—bar strap 36 and the arm members 50 ofthe stiffener 46 extend along

respective lower straps 34. The body 48 has a width that is greater than a width ofthe arm

members 50. Further, the free ends ofthe arm members 50 have a greater width than the

remaining portion ofthe arm members 50. However, the stiffener 46 may have any suitable

structure and width dimensions. The stiffener 46 is constructed from a semi-rigid skin-

compatible material such as thermoplastics, e.g., nylon or polyester or a thermoplastic

elastomer, e.g. santoprene. The stiffener 46 has a thickness in the range of 0.8 mm to 1.5 mm,

preferably 1 mm.

The stiffener 46 is attached to the corresponding straps 34, 36 with adhesives, stitching,

or other kriown attachment mechanisms or by semi-permanent means such as Velcro, pocket

sleeve, etc. As shown in Fig. 5, the stiffener 46 is secured to the straps 34, 36 by stitching

around the periphery of the stiffener 46. As shown in Fig. 6, the stiffener 46 is secured to the

straps by stitching an intermediate portion ofthe stiffener 46. Fig. 7 is an enlarged View that

illustrates the stiffener 46 secured to the straps by stitching. The stitch line is in the range of 2-

3 mm, preferably 2.5 mm, from the edge ofthe stiffener 46.

The stiffener 46 is narrower than the straps 34, 36 so that when the stiffener 46 is

attached to the straps 34, 36, the softer material of the straps 34, 36 extends beyond the more

rigid material of the stiffener 46, thereby preventing or at least reducing the opportunity for
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contact between the patient and the more rigid material of the stiffener 46 that could cause

irritation or discomfort.

The stiffener 46 adds to the rigidity of the headgear assembly 16 in certain planes and

directions, which assists in stabilizing the mask assembly 10 on the head ofthe patient during

use. In other planes and directions, the headgear assembly 16 has a different rigidity.

For example, the stiffener 46 reduces the flexibility of the straps 34, 36 at the back of

the patient’s head along the direction of arrow A or in a reverse direction of arrow A, as shown

in Fig. 2. The presence of the stiffener 46 stops compression of the straps 34, 36 along the

reverse direction ofarrow A. In this way, the straps 34, 36 and stiffener 46 should be able to

resist the riding up ofthe lower straps 24 towards the patient’s ears 52. In general, the straps

34, 36 and stiffener 46 should be able maintain their positions with respect to the head ofthe

patient when the straps 34, 36 and stiffener 46 are connected to the frame 12. Thus, the

likelihood that the lower straps 24 will ride up into the lower portion ofthe ears 52 ofthe

patient is reduced.

Further, the headgear assembly 16 is shaped to avoid interference with the patient’s

ears 52. In particular, the upper side strap 22 is connected to the frame 12 above the patient’s

eyes and patient’s ears S2. The lower side strap 24 is connected to the frame 12 and extends

below the patient’s ear 52. The upper straps 32 and lower straps 34 interconnect the upper and

lower straps 22, 24 and are angled sufficiently away from the patient’s ears 52. Also, the upper

and lower straps 32, 34 are ofsuficient length to space the upper and lower straps 22, 24 from

the patient’s ears 52. Due to the added rigidity provided by the stiffener 46, all the straps of

the headgear assembly 16 are better able to maintain a predetermined shape. The thickness of

the stiffener 46 may vary across its profile to modify flexibility characteristics, for example,

thicker regions may be stiffer.

On the other hand, a certain degree of flexibility of the headgear assembly 16 is

provided such that variations in patient physiology can be accommodated to a certain degree.

For example, the lower strap 28 has relatively more flexibility along arrow direction B or its

reverse direction than straps 34, 36 with the stifiener 46 attached.

The H-shaped intermediate strap arrangement 30 ofthe headgear assembly 16 also

helps maintain the headgear assembly 16 in a desired adjusted position on the patient. As
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shown in Fig. 1, the curved upper strap 26 extends across a rear upper portion of the patient’s

head and the lower strap 28 and cross-bar strap 36 extend across a rear lower portion ofthe

patient’s neck and head, respectively. More specifically, the curved upper strap 26 is

structured to engage a posterior portion ofthe parietal bone of the patient’s head in order to

prevent downward movement of the headgear assembly 16 opposite the direction of arrow A in

Fig. 2. The cross-bar strap 36 is structured to engage a lower portion ofthe occipital bone of

the patient’s head and the lower strap 28 is structured to engage a rear upper portion of the

patient’s neck. As a result, the cross—bar strap 36 and the lower strap 28 prevent upward

movement of the headgear assembly 16 in the direction ofarrow A in Fig. 2. Moreover, the

stiffener 46 is structured to resist the riding up ofthe lower straps 34 and hence the lower

straps 24 towards the patient’s cars 52. However, the intermediate strap arrangement 30 may

have any suitable configuration to maintain the frame 12 and cushion 14 in a desired adjusted

position on a patient’s face.

Further, the straps 28, 34, and 36 form an opening 54 therebetween that can

accommodate any skin folds of a patient which may extend through the opening 54.

Specifically, movement of the patient’s head can create a fold of skin adjacent the patient’s

neck. The straps 28, 34, and 36 are structured and positioned on the patient’s head such that

any skin folds will extend through the opening 54 and not adversely affect the positioning of r,

the headgear assembly 16 on the patient’s head. The opening 54 formed between the straps 28,

34, and 36 may have any suitable shape, i.e., trapezoidal or non-trapezoidal shape. The

reduced width of strap 28 allows it to stretch over the fatter lower neck, that is, there is a

different stretch between strap 36 and strap 28.

Fig. 8 illustrates dimensions of an embodiment of the headgear assembly 16. For

example, the overall length of the headgear assembly 16 is in the range of 640-680 mm,

preferably 660 mm and the overall height of the headgear assembly 16 is in the range of 175-

215 mm, preferably 196.1 mm. The upper straps 32 are angled in the range of 40-50“,

preferably 45°, with respect to the upper straps 22 and have a width in the range of 16-22 mm,

preferably 19 mm. The curved upper strap 26 has a radius of curvature in the range of 145-170

mm, preferably 166 mm. Further, the lower strap 28 has a width in the range of 17-23 mm,

preferably 20 mm, and the end portions 38, 40 of the upper and lower straps 22, 24 have a

width in the range of 16-23 mm, preferably 19 mm. In an embodiment of the headgear

assembly 16, the dimensions illustrated in Fig. 8 vary :|:l0%.
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Fig. 9 illustrates dimensions of an embodiment of the stiffener 46. For example, the

overall length of the stiffener 46 is in the range of 100-140 mm, preferably 120 mm and the

overall height of the stiffener 46 is in the range of 40-80 mm, preferably 62.8 mm. The arm

members 50 are angled in the range of 1 10-140", preferably 125°, with respect to the body 48.

In an embodiment of the stiffener 46, the dimensions illustrated in Fig. 9 vary &10%.

Fig. 10 illustrates another embodiment of the stiffener, indicated as 246. In this

embodiment, the stiffener is in the form of a pair of areuate—shaped stiffeners 246. Each

stiffener 246 extends along the upper strap 32, across the cross-bar strap 36, and along the

lower strap 34. Similar to the stiffener 46, the stiffeners 246 reduces the flexibility ofthe

straps 32, 34, and 36 at the back ofthe patient’s head along the direction ofarrow A or in a

reverse direction of arrow A, so as to resist the riding up ofthe lower straps 24 towards the

patient’s ears 52.

The straps ofthe headgear assembly 16 and the stiffener 46, 246 may be formed ofa

single material, so long as patient comfort and the appropriate rigidity/flexibility are

maintained.

It can thus be appreciated that the aspects ofthe present invention have been fiilly and

effectively accomplished. The foregoing specific embodiments have been provided to

illustrate the structural and functional principles of the present invention, and are not intended

to be limiti11g. To the contrary, the present invention is intended to encompass all

modification, alterations and substitutions Within the spirit and scope ofthe present invention.
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WHAT IS CLAIMED IS:

1. A headgear assembly for attachment to a frame ofa respiratory mask assembly

for delivering breathable gas to a patient, comprising:

a pair of side portions; and

a rear portion that. interconnects the pair of side portions, the pair of side

portions including at least one strap,

wherein the rear portion has at least one strap constructed of two layers of

material, one ofthe layers ofmaterial having a more rigid construction than the other ofthe

layers ofmaterial to resist compression ofthe at least one strap ofthe rear portion in a first

direction which resists movement of the at least one strap ofthe pair of side straps in the first

direction.

2. The headgear assembly according to claim 1, wherein each of the pair of side

portions includes an upper strap removably attachable to an upper portion ofthe frame and a

lower strap removably attachable to a lower portion ofthe flame, the upper strap extending

above the patient’s ear and the lower strap extending below the patient’s ear, and

wherein the rear portion includes an upper strap, a lower strap, and an

intermediate strap arrangement between the upper and lower straps of the rear portion, the

intermediate strap arrangement including the at least one strap constructed oftwo layers of

material.

3. The headgear assembly according to claim 2, wherein the at least one strap of

the intermediate strap arrangement resists movement of the lower strap of each ofthe pair of

side portions in the first direction which is towards the patient’s ear.

4. The headgear assembly according to any one ofclaims 2 or 3, wherein the at

least one strap ofthe intermediate strap arrangement includes a stiffener attached thereto that

adds rigidity ofthe at least one strap of the intermediate strap arrangement.
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5. The headgear assembly according to any one of claims 2-4, wherein the

intermediate strap arrangement includes a pair ofupper straps angled with respect to the

upper strap of the rear portion, a pair of lower straps angled with respect to the lower strap of

the rear portion, and a cross—bar strap that extends between the upper and lower straps of the

intermediate strap arrangement.

6. The headgear assembly according to any one of claims 4 or 5, wherein the

stiffener is generally C—shaped including a body that extends along the cross-bar strap and a

pair of arm members that extend along respective lower straps ofthe intermediate strap

arrangement.

7. The headgear assembly according to any one of claims 4-6, wherein the

stiffener has an overall length in the range of 100-140 mm, preferably 120 m, an overail

height in the range of 40-80 mm, preferably 62.5 mm, and the arm members are angled in the

range of 110—140°, preferably 125°, with respect to the body.

8. The headgear assembly according to any one of claims 4-7, wherein the

stifi‘.'ener comprises a pair of arcuate-shaped stiffeners, each ofthe pair of stifieners extending

along a respective upper strap and lower strap of the intermediate strap arrangement.

9. The headgear assembly according to any one of claims 5-8, wherein the cross-

bar strap ofthe intermediate strap arrangement, the pair of lower straps of the intermediate

strap arrangement, and the lower strap of the rear portion define an opening therebetween that

is adapted to allow folds ofthe patient’s skin extend therethrough.

10. The headgear assembly according to any one ofclaims 1-9, wherein an overall

length ofthe headgear assembly is in the range of 640-680 mm, preferably 660 mm, and an

overall height of the headgear assembly is in the range of 175-215 mm, preferably 196.1 mm.

11. The headgear assembly according to any one of claims 2-10, wherein the pair

ofupper straps of the intermediate strap arrangement are angled with respect to the upper
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strap ofthe rear portion in the range of 40-50“, preferably 45°, and have a width in the range

of 16-22 mm, preferably 19 mm.

12. The headgear assembly according to any one of claims 2-1 1, wherein the

upper strap ofthe rear portion is curved and has a radius of curvature in the range of 145-170

mm, preferably 166 mm.

13. The headgear assembly according to any one of claims 4-12, wherein the

stiffener has a thickness in the range of 0.8 mm to 1.5 mm, preferably 1.0 mm.

14. The headgear assembly according to any one of claims 4-13, wherein the

stiffener is attached to the at least one strap of the intermediate strap arrangement by at least

one of stitching, placing it in a pocket which is permanently attached to the at least one strap

ofthe intermediate strap arrangement, and utilizing a hook and loop fastening system.

15. The headgear assembly according to any one of claims 1-14, wherein the at

least one strap ofthe rear strap portion includes a stiffener attached thereto that adds rigidity

of the at least one strap of the rear portion.

16. The headgear assembly according to claim 15, wherein the at least one strap of

the rear strap portion with the stiffener attached thereto resists movement of the at least one

strap ofthe pair of side straps in the first direction which is towards the patient’s car.

17. A headgear assembly for stabilizing and positioning a respiratory mask

assembly on a patient'S head, comprising:

a pair of side straps;

at least two rear straps,

at least one of the pair of side straps and at least two rear straps having a

flexible strap; and

a stiffener positioned between the at least one flexible strap and another ofthe
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pair of side straps and at least two rear straps, the stiflener being structured to maintain the at

least one flexible strap in correct relative position on the patient's head in use.

18. A headgear assembly for stabilizing and positioning a respiratory mask

assembly on a patient's head, comprising:

a pair of side straps; and

at least two rear straps,

wherein at least one of the at least two rear straps has a curved portion with a

radius in the range of 145-170 mm.

19. A respiratory mask assembly for delivering breathable gas to a patient

comprising a frame and a headgear assembly according to any one ofclaims 1-18.
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FIG. 11
RELATED ART
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WO 2008/007985 PCT/NZ2007/000185

BREATHING ASSISTANCE APPARATUS

BACKGROUND OF THE INVENTION

Technical Field

The present invention relates to apparatus for treating sleep apnoea. More specifically,

the present invention provides a nasal interface for the supply of respiratory gases, but most

particularly positive pressure gases.

Summary of the Prior Art

In the art of respiration devices, a variety of respiratory masks which 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 are well known. Masks that provide gas at positive pressure within the

mask for consumption by the user are also well known. 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.

Obstructive Sleep Apnoea (0SA) is a sleep disorder that affects up to at least 5% ofthe

population in which muscles that normally hold the airway open relax and ultimately collapse,

sealing the airway. The sleep pattern of an OSA sufferer is characterised by repeated

sequences of snoring, breathing difficulty, lack of breathing, waking with a start and then

returning to sleep. Often the sufferer is unaware ofthis pattern occurring. Sufferers of OSA

usually experience daytime drowsiness and irritability due to a lack ofgood continuous sleep.

In an effort to treat OSA sufferers, a technique known as Continuous Positive Airway

Pressure (CPAP) was devised. A CPAP device consists of a gases supply (or blower) with a

conduit connected to supply pressurised gases to a patient, usually through a nasal mask. The

pressurised air supplied to the patient effectively assists the muscles to keep the patient’s

airway open, eliminating the typical OSA sleep pattern.

The procedure for administering CPAP treatment has been well documented in both

the technical and patent literature. Briefly stated, CPAP treatment acts as a pneumatic splint of

the airway by the provision of a positive pressure, usually in the range 4 to 20 cm H20. The

air is supplied to the airway by a motor driven blower whose outlet passes via an air delivery

hose to a nose, full face, nose and mouth, or oral mask that is sealingly engaged to a patient’s

face, preferably by means of a harness or other headgear. An exhaust port is usually also

provided in the delivery tube proximate to the mask or on the mask itself. More sophisticated
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forms ofpositive airway pressure devices, such as bi-level devices and auto—titrating devices,

are described in US Patent No. 5,148,802 ofRespironics, Inc. and US Patent No. 5,245,995 of

Rescare Limited, respectively.

One requisite ofrespiratory masks has been that they provide an effective seal against

the user’s face to prevent 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. A common complaint of a user of CPAP therapy is

pressure sores caused by the mask about the nose and face and in particular in the nasal bridge

region of the user. This problem is most crucial in those applications, especially medical

applications, which require the user to wear such a mask continuously for hours or perhaps

even days. In such situations, the user will 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.

US Patent No. 5,477,852 of Airways Ltd, Inc. discloses a nasal positive airway

pressure device that has a pair of nasal members each having a cannula tip to be inserted into

the nares of the patient. Each cannula is tapered from a substantially circular cross section

outside the patient’s nostril to a substantially oval cross section at the tip inserted into the

nostril. An inflatable cuff surrounds each cannula with the interior space of the cuff

communicating with the lumen ofthe cannula through at least one aperture in the sidewall of

the cannula. The nasal members are connected to one or more flexible hoses that, in turn, are

connected to a source ofpositive air pressure. In use, positive air pressure is supplied to each

cannula tip through the air hoses and nasal members. The positive air pressure inflates the” H
cuffs to hold the nasal members in place and to effect treatment. The nasal device of US

Patent No. 5,477,852 is attached to headgear that is located about a patient’s head. This

headgear could be considered by many patients as cumbersome and uncomfortable.

Conventional nasal masks used for administrating CPAP treatment are also considered

uncomfortable and cumbersome, and prior art nasal masks can be noisy due to air leaks. These

disadvantages in many cases are a formidable obstacle to patient acceptance ofsuch treatment.

Therefore, a substantial number ofpatients either cannot tolerate treatment or choose to forego

treatment. It is believed a number of such patients might benefit from a nasal positive airway

pressure apparatus that is more convenient to use and comfortable to wear, thereby resulting in

increased treatment compliance.
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Innomed Technologies, Inc. manufactures a nasal cannula device called the

NASALAIRETM. In this device air or oxygen travels down a wide bore conduit to nasal

cannula. The NASALAIRETM creates a physical seal between the nares and itself, and relies

on the absence of leaks around the cannula and the nares to deliver pressure supplied by a

continuous positive airway pressure (CPAP) blower to the airway of the wearer.

US6,1 19,694 ofRespironics Georgia, Inc discloses a nasal mask having a nare seal and

lateral support members to support the mask.

WOZOO4/073778 ofResMed Limited discloses a nasal mask including a frame where

headgear is provided with rigid sections that extend to the nasal mask.

W004/041341 ofResMed Limited discloses headgear for a patient mask that includes

a sewn on rigid section to the back area ofheadgear straps to provide rigidity to the straps.

US6,907,882 ofResMed Limited discloses a nasal mask and headgear that is attachable

to the frame of the nasal mask. The headgear straps have rigid sections integral with the

releasable connectors that attach the headgear to the mask.

DISCLOSURE OF THE INVENTION

It is an object ofthe present invention to attempt to provide a patient interface that goes

some way to overcoming the abovementioned disadvantages in the prior art or which will at

least provide the industry with a useful choice.

In a first aspect the present invention consists in headgear for use with a respiratory

mask comprising:

a continuous and substantially curved elongate member extending in use below a

patient’s nose,

at least two headgear straps capable of attachment to the ends ofsaid elongate member,

and

a mask attachment on said elongate member disposed to sit below or on one of said

user’s nose, mouth, upper lip and an inlet to the mask, said attachment capable of receiving

said mask.

In a second aspect the present invention consists in abreathing assistance apparatus for

use with delivery of respiratory gases to a user comprising:

a mask having a base and body, said body having two flexible nasal pillows that in use

rest in a substantially sealed manner against said user’s nares,

a continuous and substantially curved elongate member extending in use below a
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at least two headgear straps capable ofattachment to the ends ofsaid elongate member,
and

a mask attachment on said elongate member disposed below said user’s nose, said

attachment capable of receiving said mask.

In a third aspect the present invention consists in a breathing assistance apparatus for

use with delivery of respiratory gases to a user comprising:

a mask comprising a body and a cushion, said cushion substantially forming a seal with

said patient’s airways,

headgear comprising substantially flexible, soft straps and a substantially continuous

curved elongate member to which said mask is attached, said elongate member extending over

said user’s cheeks, and

wherein said mask has an inlet extension tube and said curved elongate member is

attached or rests beneath said inlet extension tube, anchoring said mask to said user’s face in
use.

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

and widely differing embodiments and applications of the invention will suggest themselves

without departing from the scope of the invention as defined in the appended claims. The

disclosures and the descriptions herein are purely illustrative and are not intended to be in any

sense limiting.

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.

The invention consists in the foregoing and also envisages constructions ofwhich the

following gives examples.

BRIEF DESCRIPTION OF THE FIGURES

Preferred forms of the present invention will now be described with reference to the

accompanying drawings.
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Figure 1 is a block diagram of a humidified continuous positive airway pressure

system as might be used in conjunction with the nasal mask of the present invention.

Figure 2 is a perspective View ofa first form of a patient interface that is nasal mask

and headgear of the present invention.

Figure 3 is an exploded view of the nasal mask and headgear of Figure 2.

Figure 4 is a side view of a mask base of the nasal mask and headgear ofFigure 2.

Figure 5 is a perspective end View of the mask base of Figure 4.

Figure 6 is an end view of a body of the nasal mask and headgear of Figure 2,

particularly showing two nasal pillows.

Figure 7 is a perspective view of the body ofFigure 6.

Figure 8 is a perspective View ofa nasal mask ofthe fnst form ofthe present invention

' = but having alternative headgear that includes additional rigid extensions.

Figure 9 is perspective view ofa second form ofa patient interface and headgear ofthe

present invention.

Figure 10 is an exploded View of the patient interface and headgear of Figure 9.

Figure 11 is an exploded view ofa third form ofa patient interface and headgear ofthe

present invention.

Figure 12 is an exploded View of a fourth form ofa patient interface and headgear of

the present invention.

Figure 13 is a perspective View of a fifth form of a patient interface and headgear of

the present invention.

Figure 14 is an exploded View of the patient interface and headgear of Figure 13.

Figure 15 is a perspective view of a sixth form ofa patient interface and headgear of

the present invention.

Figure 16 is a perspective View ofa seventh form ofa patient interface and headgear of

the present invention.

Figure 17 is a cross—sectional View of the patient interface of Figure 16.

Figure 18 is a front View of a nasal pillow ofFigure 6.

Figures 19a is a front view of the nasal pillows of Figure 6.

Figures 19b to 19d are graphs of the gradients of various nasal pillow connecting

surfaces.
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Figure 20 is a perspective View ofan eighth form ofa patient interface and headgear of

the present invention.

Figure 21 is a perspective View of the interface and headgear of Figure 20 showing

inner pads on the arms of the headgear.

Figure 22 is an exploded View of the interface and headgear ofFigure 20.

Figure 23 is a perspective View ofa ninth form of a patient interface and headgear the

present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS OF THE INVENTION

The breathing assistance apparatus of the present invention including masks and

headgear as described in the preferred embodiments ofthis invention can be used in respiratory

care generally or with a Ventilator. It is described below with reference to use in a humidified

CPAP system.

A humidified Continuous Positive Airway Pressure (CPAP) system is shown in Figure

l. A patient 1 is receiving humidified and pressurised gases through a patient interface 2

connected to a humidified gases transportation pathway or inspiratory conduit 3. Alternative

delivery systems may also be used such as, VPAP (Variable Positive Airway Pressure) and

BiPAP (Bi-level Positive Airway Pressure) or numerous other forms ofrespiratory therapy. A

nasal mask 2 is illustrated in Figure 7 but other masks such as oral, full face or nasal cannula

may be used.

An inspiratory conduit 3 is connected to an outlet 4 ofa humidification chamber 5 that

contains a volume ofwater 6. The inspiratory conduit 3 may contain heating means or heater

wires (not shown) that heat the walls of the conduit to reduce condensation of humidified

gases within the conduit 3.

The humidification chamber 5 is preferably formed from a plastics material and

preferably has a highly heat conductive base (for example an aluminium base) that is in direct

contact with a heater plate 7 ofhumidifier 8. The humidifier 8 is provided with control means

or an electronic controller 9 that may comprise a microprocessor based controller executing

computer software commands stored in associated memory.

' The controller 9 preferably receives input from sources such as user input means or a

dial 10 through which a user of the device may, for example, set a predetermined required

Value (preset value) of humidity or temperature of the gases supplied to patient 1. The

controller 9 may also receive input fiom other sources, for example temperature and/or flow
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velocity sensors 1 1, 12, through a connector 13 and a heater plate temperature sensor 14. In

response to the user set humidity or temperature value input via the dial 10 and the other

inputs, the controller 9 determines when (or to what level) to energise the heater plate 7 to heat

the water 6 within the humidification chamber 5. As the volume of the water 6 within the

humidification chamber 5 is heated, water vapour begins to fill the 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 that enters

the chamber 5 through an inlet 16. Exhaled gases from the patient’s month are passed directly

to the ambient surroundings in Figure 1.

The blower 15 is provided with variable pressure regulating means or variable speed

fan 21 that draws air or other gases through a blower inlet 17. The speed ofthe variable speed

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

controller 18 may be carried out by the controller 9) in response to inputs from the controller 9

and a user set predetermined required value (preset value) ofpressure or the fan speed Via dial
19.

Figures 2 and 3 Sl10W a first embodiment ofa patient interface ofthe present invention.

This patient interface is a nasal mask 2. The nasal mask 2 is comprised ofa mask base 22 and

body 23 . The body 23 is substantially tubular with two nasal pillows 24, 25 extending from it.

The nasal pillows 24, 25 are preferably frustoconical in shape and in use rest against a

patient’s nares, to substantially seal the patient’s nares. The body 23 has an external lip 28 that

frictionally fits in a channel in the mask base 22.

The body 23 and nasal pillows 24, 25 of the nasal mask of the present invention are

shown in further detail in Figures 6 and 7. The body and pillows are preferably integrally

moulded in a substantially flexible plastics material. In the preferred form this material is

silicone, but other appropriate materials, such as, rubber, therrnoset elastomer or thermoplastic

elastomer, such as KratonTM may be used.

The nasal pillows 24, 25 are preferably an elliptical cone and as such are tubular and

allow for a passage of gases to flow from the tubing 3 and through the mask body 23. p The

pillows 24, 25 are preferably angled toward one another and each have a preferably elliptical

outlet 26, 27 that may be slightly offset from the centre of each pillow 24, 25, as shown in

Figure 6.

Figures 18 and 19a show a nasal pillow 24 with an offset outlet in more detail. The
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pillow 24 has an outer profile 200 and inner profile 201 with respective centre points 202, 203.

The inner profile 201 (outlet of the nasal pillow 24) is offset inward, by a horizontal spacing

204 and vertical spacing 205. Meaning the outlet 201 ofthe nasal pillow is offset horizontally

204 towards the middle ofthe nose and Vertically 205 towards the user’s upper lip. Offsetting

the outlet 201 downwards in this manner allows the outlet to be inserted into a user’s nostril

without the outer profile 200 pushing the user’s upper lip. Offsetting the outlet 201 inwards

allows the pillow to better seal on the septum of the user’s nose in use.

The outlet 201 may also be angled compared to the outer profile 200. For example in

Figure 18, there is a horizontal angle difference between the outer profile 200 and outlet 201

shown as 206. A similar vertical angle difference between the outer profile 200 and outlet 201

is shown as 207.

With the outer profile and inner profile having different sections or offsets allows the

gradient ofthe connecting surface between the profiles to be changeable. This is shown inthe

graphs ofFigures 19b, 19c and 19d. The connecting surface between the inner 201 and outer

200 profiles can have differing gradients, 208, 209, 210. The different gradients 208, 209, 210

of the connecting surface are possible due to the difference in offset difference 211, 212

(horizontal, vertical or angled) between the inner 201 and outer 200 profiles.

There may also be a difference in the rate ofchange ofthe gradient (as illustrated in the

difference between 208 and 210). This allows easier insertion of the pillow 24 into a user’s

nostrils due to more lead in and better sealing that may be achieved due to more ergonomic

contouring of the connecting surface that contacts the user’s nostril.

Referring back to Figure 7, the external lip 28 on the mask body 23 is an area of

reduced circumference around the tubular part of the body 23. A projection 47 may be

provided on the lip 28 that fits with a corresponding recess or charmel (discussed below) on the

mask base 22 to ensure correct assembly of the nasal mask.

The mask base 22 is shown in further detail in Figures 4 and 5. The mask base 22 is a

ring or sleeve type attachment. The base 22 is preferably made from a substantially hard

(rigid) plastics material, such as polypropylene, polycarbonate or acetyl. However, other

appropriate materials may be used. The base 22 has an internal circumferential recessed area

or channel 45 on one side and a semi-tubular projection 29 on its other side. When assembling

the mask body 23 to the mask base 22 the channel 45 receives the lip 28. These parts are

maintained together by friction fit, however other types offitting may be provided for, such as
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a snap or bump fitted part or the body may be over moulded to a clip that causes the fitting to

the mask body 23. In this form the friction fitting of the lip 28 to the recessed area 45 is

assisted by elongate projections 49 extending along the central part 50 of the mask base 22.

The projection 47 on the mask body 23 allows for correct fitting or keying ofthe mask base to

. the mask body, such that when the lip 28 is fitted into the recessed area 45, the projection 47 .

enters the recess 48 formed in the mask base 22.

The semi—tubular projection 29 is curved in this embodiment such that a ball jointed

connector end 46 such that a connector 30 can be fitted into it. The projection 29 forms a

socket for the connector end 46 and the connector end can swivel within the socket. The

connector 30 is attached to a tube 31 to allow for gases to be passed to the nasal mask 2. The

tubing 31 may be attached to inspiratory conduit 3 or the tubing 3 1 may simply be the

inspiratory conduit 3.

In alternative embodiments the projection 29 may not be semi—circular but the inner

surface of the base 22 may be curved and form a socket for receiving the connector end 46.

The base 22 has an extension or partial lip 32 extending beneath the semi—tubular

projection (socket) 29. A slot 33 is created between the socket 29 and extension 32. The

extension and slot is used to fit the mask base 22 to the headgear 21. In this embodiment the

extension 32 is substantially curved to follow the shaped of the projection 29. However, in

other forms the extension may be substantially straight or otherwise shaped.

In use, the nasal mask is assembled with headgear 21 . The headgear 21 in the preferred

form is comprised of headgear straps 35, 36, 37, 38 and a substantially curved and elongate

member 34. The member 34 is curved and substantially rigid, or at least more rigid than the

headgear straps.

The headgear straps 35 , 36, 37, 3 8 are preferably made from a composite foam layered

material, such as BreathopreneTM. The headgear 21 preferably includes a first strap 35 and a

second strap 36. The first strap 35 extends in use over the forehead or top front area of a

patient’s head. The second strap 36 extends around the back of the patient’s head. The

headgear 21 also has side straps 37, 3 8 that in use extend down the cheeks ofa patient and the

ends of the straps terminate in the upper lip area of the patient in use.

Referring to Figure 2, the curved and elongate member 34 is comprised of a central

section 42 and contoured side arms 41, 54. A substantial length ofeach of the side arms 41,

54 overlaps and is attached to the side straps 37, 38. However, the side straps 37, 38 only
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extend partially along the length ofthe side arms 41, 54 so as to tenninate beneath the cheek or

near the upper lip region. As the side straps 37, 38 are made from a soft foam type material

they provide a comfortable fitting of the headgear and curved member 34, while the

substantially rigid side arms 41, 54 provide rigidity and stability to the headgear 21 and nasal

mask 2. The attachment between the side straps and rigid extension side arms may be made by

gluing, sewing or other appropriate fastening.

Preferably the side arms of the curved member 34 are integrally moulded with the

central section 42. The curved member 34 is preferably three dimensionally moulded to a

shape to substantially match the cheek contours of a human. The side arms 41, 54 are

preferably ofthinner Width (cross-section) than the central section 42. As the side arms 41, 54

are moulded of a plastics material to be substantially thin they are capable of being bent or

adjusted to allow for better and more comfortable fit to a patient. The side arms 41, 54 may

also include weakened or narrow areas 39 to allow for additional bending, moulding or

twisting ofthe arms 41, 54 to better fit the headgear to individual patients. For example, in the

embodiment shown in Figures 2 and 3, the narrowed area 39 corresponds to the cheek bone

area of a patient and allows for the side arms 41, 54 to easier bend or twist to fit the contours

of the patient’s face.

In alternative embodiments the side arms may have weakened areas that are narrower

in cross—section to that ofthe remainder ofthe side arms. A narrower cross—section area would

also provide a weakened area that may be easily manipulated.

In alternative embodiments ofthe present invention the side straps ofthe headgear may

not extend under and along the length ofthe curved member but be attached to the distal ends

ofthe straps. This attachment may be by hook and loop material, as is known in the art, or by

other attachment methods as known in the art. In this form, the arms of the curved member

may have padding underneath them or no padding at all.

Referring to Figure 3, the curved elongate member has a central section 42 that in an

assembled form supports the mask base and body such that the pillows 24, 25 rest against the

patient’s nares. The central section 42 is a half circle that is integrally moulded with the side

arms 41, 54. The central section 42 has a raised area 43 on its exterior, at the apex ofthe half

, circle. The raised area 43 is shaped to receive the mask base 22. To assemble, a patient

merely needs to slide the mask base 22 into the central section 42 such that the raised area 43

fits into the slot 33 on the mask base 22.
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The side arms 41, 54 ofthe curved member 34 preferably have varying cross~sectional

thickness. The ends of the arms 41, 54 attached to the central section 42 are thicker over the

most curved parts 55, 5 6 of the arms, whereas the straighter parts of the arms 5 7, 58 have a

narrow cross~section. Therefore, the thicker ends 55, 56 hold their shape better.

In alternative embodiments, the mask base 22 may be formed integrally with the curved

member 34. Therefore, the central section and base would be one and would not be able to be

separated from one another.

An example ofthis is shown in Figures 20 to 22, the eighth embodiment ofthe patient

interface and headgear 300. Here, the mask base 301 and the curved elongate member 302 are

integrally formed, for example, by moulding or the like. The elongate member comprises arms

303, 304 similar to that described above. Also the mask body 305 has integral nasal pillows

306, 307 similar to that described above in relation to Figure 2. -I;

As can be seen in Figures 21 and 22 in this eighth embodiment the headgear straps 308,

309 do not extend down the arms 303, 304 as with other embodiments. In this embodiment

the headgear straps 308, 309 attach through recesses 310, 313 at the end ofthe arms 303, 304

extending along the arms are inner pads 31 1,312 that rest against the patient’s cheekbones in

use and provide comfort to the patient’s face. The pads 311, 312 only extend up to near the

attachment recesses 309, 310. The pads are preferably made from a foam type material, such

as the laminated material that the headgear straps are made from. The pads 311, 312

preferably do not extend beyond the edges of the arms 303,304.

Referring back to Figures 2 and 3, alternatively, the curved member 34 may be formed

as two separate pieces. That is, the central section 42 may be formed as two parts with a

central split seam, the two left and right halves joined in use. The two left and right parts

could either be joined along a seam as described above, with the base 22 slotting into the slot

3 3 as described above, or alternatively, each ofthe two left and right arms may be attached one

to each side of the base 22.

Where a “substantially continuous elongate member” or “curved member” is referred

to in this specification, it refers to any ofthe options for the curved member 34 outlined above.

The side arms 41, 54 may also include a loop 40 or detached section. This is where a

section of the side arms 41 is not attached to the strap 38, 37 lying underneath. Thus the

detached section 40 of the side arms forms a loop to which a tubing attachment 44 (such as

that shown attached to another strap in Figures 2 and 3) may be looped to the side arms 41, 54
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and the tubing 31 attached to either of the side arms.

The connector 30 in the preferred form is a ball and socket jointed connector to allow

for the tubing 31 to swivel in the mask base 22. The tubing 31 may be attached to any ofthe

headgear straps. However, a tube attachment 44 is shown where the tubing is attached by

fasteners, such as hook and loop fastener, to the first strap 35. In other embodiments the

tubing 31 may be attached to either the side straps 37, 38 or merely allowed to fall freely from

the nasal mask 2.

Although a ball and socket joint, as described above, between the mask base 22 and

tubing 31 is preferred other connections may be utilised, such as a flexible piece ofsilicone, or

other appropriate connection. The connection between the base and tubing must be able to be

flexed or rotated to allow for the tubing to be moved without causing the dislodgement ofthe

nasal mask 2 from the user’s nares.

The mask body 23 may be provided with nasal pillows ofvarious different sizes, such

that user’s may remove an existing mask body and simply attach a different sized body to the

mask base 22.

Alternative headgear may be used with the patient interface ofthe present invention. In

particular, alternative headgear is shown in use with the first form ofthe patient interface (of

Figure 2) in Figure 8. Here the headgear may include an additional strap 53 extending from

the cheek region of the side straps 41 and extending behind the user’s head. This lower

additional strap 53 may also include substantially rigid arms 51 similar to the arms 41

described above. Any number of connecting straps 52 may also be provided between the

upper strap 36 and lower strap 53. Again, the arms 51 would provide stability and rigidity to

the additional strap 53.

In the embodiment described above, when the patient interface of the first form is in

use, the user’s face causes the mask base 22 and body 23 to clip with the curved member 34.

This is due to the angle of the curved member 34 and fixing ofthe mask base 22 and body 23

to the curved member 34.

Further, in all forms, the curved member 34 transfers the load of the patient interface

away from the user’s nose and to the cheek regions of the user.

A second form ofthe patient interface and headgear of the present invention is shown

in Figures 9 and 10. In this embodiment a mouthpiece 100 is attached to the substantially

tubular mask body 23 substantially below the nasal pillows 24, 25. The mouthpiece 100 is
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preferably a flap that is fittable within the patient’s mouth. A gases pathway extends through

the mask body 23 and through the centre of the mouthpiece 100, such that in use a patient or

user is supplied with gases via the nasal pillows 24, 25 and the mouthpiece 100. The flap 100

is preferably made from a silicone plastics material but other appropriate materials such as

rubber, therrnoset elastomer or thermoplastic elastomer, such as KratonTM may be used. The

flap 100 is preferably integrally moulded with the mask body 23 and nasal pillows 24, 25. In

use the flap 100 sits within the user’s mouth between the user’s teeth and lips.

In this second form the headgear and particularly the curved member 34 is substantially

the same as that described in relation to the first embodiment.

A third form ofthe patient interface and headgear ofthe present invention is shown in

Figure 1 1. In this embodiment a mouthpiece as well as a nose blocking device is attachable to

the mask base 22. The mouthpiece 1 10 and nose blocking device 1 1 1 are preferably integrally

formed. The mouthpiece 110 has an inner vestibular shield 112 that is similar to the flap 100

described above. Therefore the Vestibular shield 112 in use sits within the patient’s mouth

between the patient’s teeth and lips and provides an at least partial seal between the user and

the shield 112.

A tubular extension 1 13 extends through the mouthpiece 1 1 0 to the mask base 22 from

the vestibular shield 112. The extension allows for gases to be passed to the patient from the

conduit 31.

The nose blocking device 1 11 in use rests under the user’s nose and blocks the user’s

In this third form the headgear and particularly the curved member 34 is substantially

the same as that described in relation to the first embodiment.

A fourth embodiment ofthe patient interface and headgear ofthe present invention is

shown in Figure 12. In this embodiment a mouthpiece 120, 121 is attachable via a tubular

extension 122 to the mask base 22. The mouthpiece is made up of an outer mouthpiece flap

120 and an inner vestibular shield 121. The shield 121 is substantially the same as that

described in reference to the third embodiment. The outer mouthpiece flap 120 rests in use

outside the user’s mouth and substantially seals about the user’s mouth. The outer mouthpiece

flap 120 and an inner vestibular shield 121 are described in further detail in United States

patent number 6679257, the entire contents of which is herein incorporated by reference.

In the fourth form of the headgear and particularly the curved member 34 is
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substantially the same as that described in relation to the first embodiment.

A fifth form ofthe patient interface and headgear of the present invention is shown in

Figures 13 and 14. This embodiment is very similar to the fourth embodiment except the

mouthpiece is simply an outer mouthpiece flap 130. This flap 130 is fittable to the mask base

22 by way of the tubular extension 131. Again, as above, the headgear and particularly the

curved member 34 are substantially the same as that described in relation to the first

embodiment.

A sixth form ofthe patient interface and headgear ofthe present invention is shown in

Figure 15. In this embodiment the patient interface is a full face mask 140 that extends over a

user’s nose and mouth and under the user’s chin in use. The mask 140 has a body 142 made

from a substantially rigid plastics material and a cushion 144 made from a substantially soft

plastics material. The mask and cushion are preferably similar to that described in more detail

in United States patent application number 11/368004, the entire contents of which is

incorporated herein by reference.

A tubular inlet port 143 is formed in the mask body 142. The tubing 3 1 is attachable to

the port 143 to provide gases to the user wearing the mask.

The headgear is substantially similar to that described in relation to Figure 2 (the

second form); however, the curved member 141 differs. The curved member 141 does not

have a mask base similar to that described in the second form in which to attach to. Therefore,

the curved member 141 has a central section 145 that curves under the inlet port 143,

effectively anchoring on the inlet port. The curved member 141 is moulded in substantially

the same manner as described with reference to the second form.

A seventh form ofthe patient interface and headgear ofthe present invention is shown

in Figures 16 and 17. Here, the headgear and curved member is similar to that described above

in the sixth embodiment, where the curved member 141 has a central section that curves under

and anchors onto an inlet port 151 on a patient interface 150. The patient interface 150 is an

integral mouth mask" 152 and nasal pillows 153. The mouth mask 152 preferably extends

under the user’s 155 chin, as shown in Figure 17.

The interface 150 has a substantially rigid body 154 that has substantially soft cushion

156 attached to it. The cushion 156 is preferably of the type disclosed in United States patent

number 6951218 (the entire contents ofwhich is incorporated herein by reference) having an

inner 157 and outer 158 cushions.
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Integrally formed in the outer cushion 158 are nasal pillows 153. Preferably two nasal

pillows 159, 160 are formed in the cushion 158. These are substantially tubular and carry

gases in use from the inside ofthe interface 150 to the user’s 155 nares. The outer cushion 158

and nasal pillows 159, 160 are preferably made from a soft pliable plastics material such as

silicone but other appropriate materials such as rubber or KRATONTM may be used.

A similar but slightly different embodiment to that ofFigure 16 is a ninth embodiment

of the present invention, as shown in Figure 23. Here the interface 400 is substantially the

same as the interface 150 ofFigure 16 and 17. The interface 400 has a body 401 with integral

nasal pillows 402, 403. The nasal pillows may be integrally formed with the body or

separately formed and simply assembled to the body before use. The nasal pillows 402, 403,

as above, are substantially tubular and carry gases in use from the inside ofthe interface 400 to

the user’ s nares. Again, nasal pillows are preferably made from a soft pliable plastics material

such as silicone but other appropriate materials such as rubber or KRATONTM may be used.

In this embodiment the body 401 may be made ofa more rigid material than the nasal

pillows or simply be made from a soft pliable plastics material as are the nasal pillows.

Attached to an inlet 404 of the body 401 is an elongate member 405 similar to that

described in any ofthe embodiments detailed above, but particularly that ofFigures 20 to 22.

The elongate member 405 has arms 406, 407 that extend along a user’s cheekbones then up

towards the user’s ears when in use. The arms 406, 407 are preferably made from a

substantially rigid material, preferably a plastics material. For the users comfort each of the

arms 406, 407 have inner pads (only one pad 408 is shown in Figure 23) extending along their

inner sides, particularly where the aims are incident on the user’s face.

The arms 406, 407 have recesses 409, 410 at there ends to which headgear straps 411,

412 are attached. The arms 406, 407 may also each have optional side hooks (ofwhich only

one side hook 413 is shown), again made out of a substantially rigid material, to which

additional side headgear straps 414, 415 may be attached.

At the centre of the elongate member 405 is formed an integral inlet 416 that matches

and attaches to the inlet 404 on the body. This integral inlet 416 receives a conduit or tube 417

that is comiected in use to a supply ofgases. Preferably the tube 417 has a swivelable elbow

418 (for example, a ball joint socket similar to the one described above). Preferably on the

elbow 418 are a number of holes 419 that provide an exhaust vent for gases exhaled by the

patient in use.
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In this ninth embodiment ofthe patient interface and headgear the interface is a mouth

mask and nasal pillows. In alternative forms the patient interface may be a full face mask that

is attached to an elongate member and headgear similar in form to those described above and

particularly in relation to Figure 23.



171

WO 2008/007985 PCT/NZ2007/000185

CLAIMS:

Headgear for use with a respiratory mask comprising:

a continuous and substantially curved elongate member extending in use below a

patient’s nose,

at least two headgear straps capable ofattachment to the ends ofsaid elongate member,

and

a mask attachment on said elongate member disposed to sit below or on one of said

user’s nose, mouth, upper lip and an inlet to the mask, said attachment capable ofreceiving

said mask.

2. Headgear according to claim 1 wherein said at least two straps are substantially

flexible, soft straps each extending down a user’ s cheekbones in use and terminating at each of

said strap’s ends in said user’s upper lip area and said a substantial portion of said elongate

member is attached to each of said straps.

3. Headgear according to claim 2 wherein the length of said at least two straps that

extends in use along said user’s cheekbones is attached to said elongate member, said elongate

member providing rigidity to said length of said at least two straps.

4. Headgear according to claim 1 wherein said elongate member has two ends each of

which is attached to one of said at least two straps, said elongate member having at least one

pad extending along the inner side of the elongate member in at least the areas where the

elongate member is incident on said patient’s cheekbones.

5. Headgear according to claim 4 wherein said at least one pad are substantially the same ‘

width as said elongate member.

6. Headgear according to any one of claims 1 to 5 wherein said continuous elongate

member is substantially rigid compared to said straps.

Headgear according to any one of claims 1 or 6 wherein said continuous elongate
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member includes two side arms and a central section.

8. Headgear according to claim 7 wherein said side arms and said central section are

formed as a single item.

9. Headgear according to claim 7 or 8 wherein said at least one pad is two pads one each

extending substantially along the length of each said side arm.

10. Headgear according to claim 7 wherein said side arms and said central section are

formed as two separate items.

1 l. Headgear according to any ofclaims 7 to 10 wherein said side arms have at least one

weakened or narrow area to allow for manipulation of said side arms.

12. Headgear according to any of claims 7 to 11 wherein a mask base is capable of

frictionally fitting to said central section, such that said central section places said mask base

near a breathing orifice of a user.

13. Headgear according to claim 12 wherein said mask base is integrally formed with said

central section.

14. Headgear according to any of claims 1 to 13 wherein said curved elongate member is

moulded in a three dimensional manner to fit the contours of said patient’s cheeks.

15. A breathing assistance apparatus for use with delivery of respiratory gases to a user

comprising:

a mask having a base and body, said body having two flexible nasal pillows that in use

rest in a substantially sealed manner against said user’s nares,

a continuous and substantially curved elongate member extending in use below a

patient’s nose,

at least two headgear straps capable ofattachment to the ends ofsaid elongate member,

and
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a mask attachment on said elongate member disposed below said user’s nose, said

attachment capable of receiving said mask.

16. A breathing assistance apparatus according to claim 15 wherein said at least two straps

are substantially flexible, soft straps each extending down a user’s cheekbones in use and

terminating at each of said strap’s ends in said user’s upper lip area and said a substantial

portion of said elongate member is attached to each of said straps.

17. A breathing assistance apparatus according to claim 15 wherein the length of said at

least two straps that extends in use along said user°s cheekbones is attached to said elongate

member, said elongate member providing rigidity to said length of said at least two straps.

18. A breathing assistance apparatus according to claim 15 wherein said elongate member

has two ends each ofwhich is attached to one ofsaid at least two straps, said elongate member

having at least one pad extending along the inner side of the elongate member in at least the

areas where the elongate member is incident on said patient’s cheekbones.

19. A breathing assistance apparatus according to claim 18 wherein said at least one pad

are substantially the same width as said elongate member.

20. A breathing assistance apparatus according to any one ofclaims 15 to 19 wherein said

continuous elongate member is substantially rigid compared to said straps.

21. A breathing assistance apparatus according to any one ofclaims 15 or 20 wherein said

nasal pillows are substantially elliptical and have gases outlets that are offset from the centre of

said elliptical pillows.

22. A breathing assistance apparatus according to one of claims 15 to 22 wherein said

breathing assistance apparatus includes humidification means adapted to, in use, be in fluid

communication with said source ofgases and said transportation means and adapted to in use

humidify said gases.
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23. A breathing assistance apparatus according to any one ofclaims 15 to 22 wherein said

continuous elongate member includes two side arms and a central section.

24. A breathing assistance apparatus according to claim 23 wherein said side aims and said

central section are formed as a single item.

25. A breathing assistance apparatus according to claim 23 wherein said side arms and said

central section are formed as two separate items.

26. A breathing assistance apparatus according to claim 1 8 wherein said at least one pad is

two pads one each extending substantially along the length of each said side arm.

27. A breathing assistance apparatus according to any ofclaims 23 to 26 wherein said side

arms have at least one weakened or narrow area to allow for manipulation of said side arms.

28. A breathing assistance apparatus according to any ofclaims 23 to 27 wherein said base

frictionally fits to said central section, and said body to said base, such that said central section

suspends said base below said user’s nares, and when said body is attached to said base, said

nasal pillows rest against said user’s nares.

29. A breathing assistance apparatus according to any ofclaims 23 to 28 wherein said base

is integrally formed with said central section.

30. A breathing assistance apparatus according to any ofclaims 23 to 29 wherein said side

arms attach one to each side of said base.

31. A breathing assistance apparatus according to any of claims 15 to 30 wherein said

curved elongate member is moulded in a three dimensional manner to fit the contours of said

user°s cheeks.

32. A breathing assistance apparatus for use with delivery of respiratory gases to a user

comprising:
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a mask comprising a body and a cushion, said cushion substantially forming a seal with

said patient’s airways,

headgear comprising substantially flexible, soft straps and a substantially Continuous

curved elongate member to which said mask is attached, said elongate member extending over

said user’s cheeks, and

wherein said mask has an inlet extension tube and said curved elongate member is

attached or rests beneath said inlet extension tube, anchoring said mask to said user’s face in
USC.

33. A breathing assistance apparatus according to claim 32 wherein said continuous

elongate member is substantially rigid compared to said straps.

34. A breathing assistance apparatus according to claim 32 or 33 wherein said mask is a

full face mask where said body extends to cover said patient’s mouth and nose.

3 5. A breathing assistance apparatus according to any one ofclaims 32 to 34 wherein said

curved elongate member is moulded in a three dimensional manner to fit the contours of said

user’s cheeks.

36. Headgear as described herein with reference to the accompanying figures.

37. A breathing assistance apparatus as described herein with reference to the

accompanying figures.
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TECHNICAL FIELD

‘ The present invention relates to apparatus for treating sleep apnoea. More specifically,
the present invention provides a nasal interface for the supply ofrespiratory gases, but most
particularly positive pressure gases.

BACKGROUND ART

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.

Obstructive Sleep Apnoea (OSA) is a sleep disorder that affects up to at least 5% ofthe
population in which muscles that normallyhold the airway open relax and ultimatelycollapse,
sealing the airway. The sleep pattern of an OSA sufferer is characterised by repeated
sequences of snoring, breathing difficulty, lack of breathing, waking with a start and then
returning to sleep. Ofien the sufferer is unaware ofthis pattern occurring. Sufferers ofOSA
usually experience daytime drowsiness and irritability due to a lack ofgood continuous sleep.

In an effort to treat OSA sufferers, a technique known as Continuous Positive Airway
. Pressure (CPAP) was devised. A CPAP device consists of a gases supply (or blower) with a

conduit connected to supply pressurised gases to a patient, usually througha nasal mask. The

pressurised air supplied to the patient effectively assists thelmuscles to keep the patient’s
‘airway open, eliminating the typical OSA sleep pattern.

The procedure forladininistering CPAP treatment has been well documented in both the
technical and patent literature. Briefly stated, CPAP treatment acts as apneumatic splint ofthe »
airway by the provision ofa positive pressure, usually in the range 4 to 20 cm I-I20. The air is

supplied to the airwayby a motor driven blower whose outlet passes via an air deliveryhose to p‘
a nose (or nose and/or mouth) mask that is sealingly engaged to a patient’s face, preferablyby
means ofa harness or otherheadgear. An exhaust port is also usuallyprovided in the delivery

I tube proximateto the maskor themask itself. More sophisticated forrns ofpositive airway
pressure devices, such as bi level devices and auto—titrating devices, are described in US Patent

No. 5,148,802 of Respironics, Inc. and US Patent No. 5,245,995 of Rescare Limited,
respectively.



201

_3._

One requisite ofrespiratory masks has been that they provide an effective seal against
the user’s face to prevent leakage of the gas being supplied. Commonly, in prior mask

outside the patient’s nostril to a substantially oval cross section at the tip inserted into the
nostril. An inflatable cuff surrounds each cannula with the interior space of the cuff

. The nasal device of US

Patent No. 5,477,852 is attached to headgear that is located about a patient’s head; this
headgear could be considered by many patients as cumbersome and uncomfortable. 4

Conventional nasal masks used for administrating CPAP treatment are also considered

uncomfortable and cumbersome, and prior art nasal masks can be noisy (due to. air leaks).
These disadvantages in many cases are a fomiidable obstacle to patient acceptance of such
treatment. Therefore, a substantial number of patients either cannot tolerate treatment or

~ choose to forego treatment.’ It is believed a substantial number ofsuch patients could benefit
A from a nasal positive airway pressure apparatus that is more convenient to use and comfortable

to Wear, thereby resulting in increased treatment compliance. ’

As oxygen is supplied as a dry gas it is well known in the art to either heat and/or

humidify gases before delivering these to a patient. In particular when delivering oxygen, or
and oxygen and air mixture, it has proven beneficial to humidify the gases first. In
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W001/41 854 ofVapothenn, Inc. a system is disclosed that allows the delivery ofhumidified
oxygen through a nasal cannula. This system uses a narrow bore conduit and nasal cannula
with a high resistance to gas flows, thereby requiring the oxygen be ofa high pressure. Air, as
well as oxygen can also be passed down the conduit and nasal cannula and it too must be ofa

high pressure. This system allows the delivery of high flows of oxygen enriched air to the
patient, but is. limited in the flows achievable due to the narrow bore ofthe cannula resulting in
high resistance gas flow and excessive’ velocity and noise upon exiting the cannula.

Furthermore,’ the narrowness of the nasal cannulain this system allows easy expiration of
gases between the prongs and nares and therefore does not create anypositive airwaypressure.

Innomed Technologies, Inc. manufactures a- nasal cannula device called the
‘ NASALAIRETM. In this device air or oxygen travels down a wide bore conduit to nasal

cannula. The NASALAIREW creates a physical seal between the nares and itself, and relies
on the absence of leaks around the cannula and the nares to deliver pressure supplied by a
continuous positive airway pressure (CPAP) blower to the airway ofthe wearer.

US6,l 19,694 ofRespironics Georgia, Inc discloses a nasal mask having a nare seal and
lateral support members to support the mask.

WO2004/073778 of ResMed Ltd discloses a nasal mask including a frame where
headgear is provided with rigid sections that extend to the nasal mask.

W004/O41 341 ofResMed Ltd discloses headgear for a patient mask that includes sewn
- sections to provide rigidity to the headgear;

» DISCLOSURE OF THEINV’E.NTION

It is an object ofthe present invention.to attempt to provide a patient interface that goes E
some way to overcoming the abovementioned disadvantages in the prior art or which will at
least provide the industry with a useful choice.

Accordingly in a first aspect the present invention may broadly be said to consist in a

breathing assistance apparatus for use with delivery of respiratory gases to a patient
comprising:

a nasal mask comprising a base and body, said body having flexible nasal pillows that
in use rest in a substantially sealing manner against a patient’s nares,

headgear comprising substantially flexible, soft straps and a substantially curved
elongate member to which said nasal mask is attached, said elongate member extending over
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said patient’s cheekbones and below said patient’s nose, said nasal maskbeing attached to said
elongate member below said patient’s nose.

In a second aspect the present invention may broadly be said to consist in a breathing
assistance apparatus for use with delivery ofrespiratory gases to a patient comprising:

a nasal mask comprising a base and body, said body having flexible nasal pillows that
in use rest in a substantially sealing manner against a patient’s nares, l

headgear comprising substantially flexible, sofl straps and a continuous substantially
curved elongate member to which said nasal mask is attached, said elongate member extending

over said patient’s cheekbones and below said patient’s nose, said nasal mask -being attached
to said elongate member below said patient’s nose.

Preferably said nasal pillows are substantially elliptical and have gases outlets that are ‘
offset fi‘om the centre ofsaid elliptical pillows.

Preferably said breathing assistance apparatuslincludes hurnidification means adapted
to,‘in use, be in fluid communication with said source ofgases and said transportation means

and adapted to in use humidity said gases. l _
Preferably said continuous elongate member includes two side arms and a central

section.

Preferably said side arms and said central section are formed as a single item.
Alternatively saidiside arms and said central section are formed as two separate items.
Preferably said flexible soft straps only extend partially along each ofsaid side arms.
Preferably said side arms have at least one weakened or narrow area to allow for

Vmanipulation of said side arms.

Preferably said base frictionally fits to said central section and said body to said base

such that said central section suspends said base below said patient’s»nares and when said body
is attached to said base said body with said nasal pillows rest against said patient’s nares. V

' Alternatively said base is integrally formed with said central section.

Alternatively said side arms attach one to each side ofsaid base.

This invention may also be said broadly to consist in the parts, elements and features

referred to or indicated in the specification ofthe 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
,3.



204

_6_.

individuallysetforth.

The invention consists in the foregoing and also envisages constructions ofwhich the

following gives examples.

BRIEF DESCRIPTION OF THE DRAWINGS

Preferred forms of the present invention will now be described with reference to the p
accompanying drawings.

Figure 1 is a block diagram of a humidified continuous positive airway pressure

(system) as might be used in conjunction with the nasal mask of the present invention.

‘ Figure 2 is a perspective view of the nasal mask of the present invention.

Figure 3 is an exploded View of the nasal mask ofFigure 2.

Figure 4 is a side View of a mask base of the nasal mask of the present invention.

Figure 5 is a perspective end View of the mask base of Figure 4.

Figure 6 is an end View of a body ofthe nasal mask, particularly showing two nasal

pillows. _

Figure 7 is a perspective view of the body of Figure 6.

Figure 8 is a perspective viewof a second form of the nasal mask of the present

invention where the headgear includes additional rigid extensions.

DESCRIPTION OF THE PREFERRED EMBODINIENTS OF THE INVENTION

The breathing assistance apparatus of the present invention and nasal mask as

described in the preferred embodiment ‘of this invention can be used in respiratory care

generally or with a ventilator. It is described below with reference to use in a humidified
CPAP system. A

A humidified Continuous Positive Airway Pressure (CPAP) system is shown Figure 1 j

I" in which a patient 1 is receiving humidified and pressurised gases through a patient interface

(nasal mask) 2 connected to a humidified gases transportation pathway or inspiratory conduit

3. It should be understood that delivery systems could also be VPAP (Variable Positive

Airway Pressure) and BiPAP («Bi-level Positive Airway Pressure) or numerous other forms of .

respiratory therapy. The inspiratory conduit 3 is connected to an outlet 4 of a humidification

I chamber 5 that contains a volume ofwater 6. The inspiratory conduit 3 may contain heating

means orheater wires (not shown) that heat the walls ofthe conduit to reduce condensation of

humidified gases within the conduit. A
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« The controller 9 receives input from sources such as user input means or a dial 10

through which a user of the device may, for example, set a predetermined required value
(preset value) ofhumidity or temperature ofthe gases supplied to patient 1. The controller 9

may also receiveinput fi'om other sources, for example temperature and/or flow velocity E
sensors 1 1, 12, through a connector 13 and a heater plate temperature sensor 14. In response to
the user set humidity or temperature Value input via the dial 10 and the other inputs, the
controller 9 determines when (or to what level) to energise the heater plate 7 to heat the water
6 within the hurnidification chamber 5. As the volume of the «water 6 within the
humidification chamber 5 is heated, water vapour begins to fill the volume of the chamber

external lip 28 that fiictionally fits with the mask base 22.

The body 23 and nasal pillows 24, 25 of the nasal mask of the present invention are
shown in further detail in Figures 6 and 7. The body and pillows are preferably integrally
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moulded in a substantially flexible plastics material. In the preferred form this material is

silicone, but other appropriate materials, such as, rubber, thermoset elastomer or thermoplastic
elastomer, such as KratonTM may be used.

2 The nasal pillows 24, 25 are preferably elliptical in shape but are tubular and allow for

a passage ofgases passed from tubing 3 and through the mask body23. The pillows 24, 25 are V
preferably angled toward one another and each have a preferably elliptical outlet 26, 27 that

corresponding recess (discussed below) on the mask base 22 to ensure correct assembly ofthe
nasal mask. ‘ _

The mask base 22 is shown in further detail in Figures 4 and 5. The mask base 22 is a

ring or sleeve type attachment. The base 22 is preferably made fiom a substantially hard
(rigid) plastics material, such as polypropylene, polycarbonate or acetyl; however, other
appropriate materialsmay be used. The base 22 has an internal recessed area 45 on one side

and a semi-tubular projection 29 on its other side. When assembling the mask body 23 to the
mask base 22 the internal recessed area 45 receives the lip 28. These parts are maintained

together from a fiiction fit, however other types offitting maybe provided for, such as snap or
bump fitted part. In this form the friction fitting ofthe lip 28 to the recessed area 45 is assisted
by elongate projections 49 extending along the central part 50 of the mask base 22. The
projection 47 on the mask body 23 allows for correct fitting or keying ofthe mask base to the"

mask body, such that when the lip 28 is fitted into the recessed area 45 the projection 47 enters
the recess 48 formed in the mask base 22.

connector 30 is connected to a tube 3] to allow for gases to be passed to the nasal mask 2. The

tubing 31 may be attached to inspiratory conduit 3 or the tubing 31 may simply be the
inspiratory conduit 3.
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In use, the nasal mask is assembled with headgear 21. The headgear 21 in thepreferred
form is comprised ofheadgear straps 35, 36, 37, 38 and a substantially elongate member 34.

Theimember 34 is curved and substantially rigid, or at least more rigid than the headgear
straps.

The headgear straps 35, 36, 37, 3 8 are preferablymade from a composite foam layered
material, such as BreathopreneTM. The headgear 21 preferably includes a first strap 35 and

2 second strap 36. The first strap 35 extends in use over the forehead or top front area of a ‘
patient’s head. The second strap 36 extends around the back of the patient’s head. The

headgear 21 also has side straps 37, 38 that in use extend down the cheeks ofa patient.
H The curved member 34 is comprised ofa central section 42 and contoured side arms

41 .A A substantial length ofeach ofthe side arms overlaps and is attached to the side straps 37,
3 8. However, the side straps 37, 38 only extend partially along the length ofthe side arms 41.

As the side straps are made from a soft foam type material, the side straps provide a
comfortable fitting of the headgear and member, while the substantially rigid side arms 41

provide rigidity and stability to the headgear 21 and nasal mask 2. The attachment between the

side straps and rigid extension side arms is by gluing, sewing or other appropriate fastening, '
Preferably the side arms of the curved member 34 are integrally moulded with the

central section 42 and the side arms 41 arepreferably ofthinner width than the central section A
42. As the side arms 41 are made ofa thinpiece ofplastics material they are able to be bent or

adjusted to allow for better and more comfortable fit to a patient. The side arms 41 may also
include weakened or narrow areas 39 to allow for additional bending, moulding or twisting of
the arms 34 to better fit the headgear to individual patients. For example, in the embodiment
shown in Figures 2 and 3, the narrowed area 39 corresponds to the cheek bone area ofapatient
and allows for the side arms to easier bend or twist to fit the contours of the patient’s face.

Referring to Figure 3 the curved elongate member has a central section 42 that in the

assembled form supports the mask base and body such that the pillows 24, 25 rest against the
patient’s nares. The central section 42 is a halfcircle that is integrally moulded with the side
arms 41. The central section 42 has a raised area 43 on its exterior, at the apex of the half

circle. The raised area 43 is shaped to receive the mask base 22. To assemble a patient merely '
needs to slide the Inaskpbase 22 into the central section 42 such that the raised area 43 fits into

the slot 33 on the mask base 22. It should be noted that in alternative embodiments, the mask
base 22 can be formed integrally with the curved member 34. It should also be noted that the
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curved member 34 could be formed as two separate pieces. That is, central section 42 is

formed as two parts with a central split scam, the two lefl and right halves joined in use. The
two left right parts could either be joined along a seam as described above, with the base
22 slotting into the slot 33 as described above, or alternatively, each ofthe two lefi and right
arms could attach one to each side of the base 22.

It should be noted that where a substantially continuous elongate member is referred to

in thisspecification, it refers to any ofthe options outlined above.

The side arms 41 may also include a loop 40. This is where a section ofthe side arms
41 is not attached to the strap 38, 37 underneath. Thus that section 40 ofthe side arms forms a

loop to which a tube attachment (44, such as that shown attached to another strap in Figures 2
and 3) may be looped to the side arms and the tube attached to either ofthe side arms. H

The connector 30 in the preferred form is a ball and socketjointed connectorito allow

for the "tubing 1 to swivel in the mask base 22. The tubing 31 may be attached to any of the
headgear straps. However, a tube attachment 44 is shown where the tubing is attached by
fasteners, such as hook and loop fastener, to the first strap 35. In other embodiments the

tubing 31 maybe attached to either the side straps $7, 38 or merely allowed to fall fireely from
the nasal mask 2.

Although a ball and socket joint, as described above, between the mask base 22 and
tubing 31 is preferred other connections may be utilised, such as a flexibleipiece ofsilicone, or

' other appropriate connection. The connection between the base and tubing must be able toibe
flexed or rotated to allow for the tubing to be moved without causing the dislodgement ofthe l

_ nasal mask 2 from the patient’s nares. A H

The mask body 23 may be provided with nasal pillows ofvarious different sizes, such
that patient’s may remove an existing mask body and simply attach a different sized body to
the mask base 22. 4 2

A fizrther form of the nasal mask and headgear of the present invention. is shown in ‘
Figure 8. Herethe headgear may include an additional strap 53 extending fiom the cheek

region ofthe side straps 41 and extending behind the user’ s head. ‘This lower additional strap
53 may also include substantially rigid arms 51 similar to the arms 41 described above. Any
number of connecting straps 52 may also be provided between the upper strap 36 and lower
strap 53. Again, the arms 51 would provide stability and rigidity to the additional strap 53.

DATED 1'1-us lélfifinav OF'30\\q 2006
AJP K
PER

AGENTS FOR THE APPLICANT
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curved member 34 could be formed as two separate pieces._ That is, central section 42 is

formed as two parts with a central split scam, the two left and right halves joined in use. The

two left and right parts could either be joined along a seam as described above, with the base
22 slotting into the slot 33 as described above, or alternatively, each ofthe two lefi and right
arms could attach one to each side of the base 22.

It should be noted that Where a substantially continuous elongate member is referred to

in thisspecification, it refers to any of the options outlined above.

V The side arms 41 may also include a loop 40. This is where a section ofthe side arms

41 is not attached to the strap 38, 37 underneath. Thus that section 40 ofthe side arms forms a
loop to which a tube attachment (44, such as that shown attached to another strap in Figures 2
and 3) may be looped to the side arms and the tube attached to either ofthe side arms.

The connector 30 in the preferred form is a ball and socketjointed connectorto allow

for the "tubing 31 to swivel in the mask base 22. The tubing 31 may be attached to any of the
headgear straps. However, a tube attachment 44 is shown where the tubing is attached by
fasteners, such as hook and loop fastener, to the first strap 35. In other embodiments the

tubing 31 may be attached to either the side straps’?i7, 38 or merely allowed to fall freely from
the nasal mask 2.

Although a ball and socket joint, as described above, between the mask base 22 and
tubing 3 1 is preferred other connections maybe utilised, such as a flexiblepiece ofsilicone, or
other appropriate connection, The connection between the base and tubing must be able tolbe
flexed or rotated to allow for the tubing to be moved without causing the dislodgement ofthe

H, nasal mask 2 from the patient’s nares. I V

The mask body 23 may be provided with nasal pillows ofvarious different sizes, such

that patient’s may remove an existing mask body and simply attach a different sized body to
the mask base 22. _ i

A further form of the nasal mask and headgear of the present invention’ is shown in ‘
Figure 8. Herethe headgear may include an additional strap 53 extending from the cheek

region ofthe side straps 41 and extending behind the user’s head. This lower additional strap
53 may also include substantially rigid arms 51 similar to the arms 41 described above. Any
number of connecting straps 52 may also be provided between the upper strap 36 and lower

strap 53. Again, the arms 51‘ would provide stability and rigidity to the additional strap 53.

DATED 1'1-us uL2“":,;;.v o1=’:So\\. 2006
A] P K
PER

AGENTS mp. THE APPLICANT
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TECHNICAL FIELD

The present invention relates to apparatus for treating sleep apnoea. More specifically,

the present invention provides an interface for the supply of respiratory gases, but most

particularly positive pressure gases. V

BACKGROUND-ART ’

In the an of respiration devices, there are well known variety of respiratory masks

which 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 fightingiapplications, to

various medical diagnostic and therapeutic applications.

Obstructive Sleep Apnoea (OSA) is a sleep disorder that affects up to at least 5% ofthe

population in which muscles that normally hold the airway open relax and ultimately collapse,

sealing the airway. The sleep pattern of an OSA sufferer is characterised by repeated

sequences of snoring, breathing difficulty, lack of breathing, waking with a start and then

returning to sleep. Often the sufferer is unaware ofthis pattern occurring. Sufferers ofOSA

usually experience daytime drowsiness and irritability due to a lack ofgood continuous sleep.

In an effort to treat OSA sufferers, a technique known as Continuous Positive Airway

Pressure (CPAP) was devised. A CPAP device consists ofa gases supply (or blower) with a

conduit connected to supply pressurised gases to a patient, usually through a nasal mask. The

pressurised air supplied to the patient effectively assists the muscles to keep the patient’s

airway open, eliminating the typical OSA sleep pattern.
The procedure for administering CPAP treatment has been well documented in both the

technical and patent literature. Briefly stated, CPAP treatment acts as a pneumatic splint ofthe

airway by the provision ofa positive pressure, usually in the range 4 to 20 cm H20. The air is

supplied to the airway by a motor driven blower whose outlet passes via an air delivery hose to

a nose (or nose and/or mouth) mask that is sealingly engaged to a patient’s face, preferablyby

means ofa harness or other headgear. An exhaust port is also usually provided in the delivery

tube proximate to the mask or the mask itself. More sophisticated forms of positive airway

pressure devices, such as bi level devices and auto-titrating devices, are described in US Patent

No. 5,148,802 of Respironics, Inc. and US Patent No. 5,245,995 of Rescare Limited,

respectively.
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One requisite ofrespiratory masks has been that they provide an effective seal against

the user’s face to prevent 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. A common complaint of a .user of CPAP therapy is

pressure sores caused by the mask about the nose and face and in particular in the nasal bridge

region of the user. This problem is most crucial in those applications, especially medical

applications, which require the user to wear such a mask continuously for hours or perhaps

even days. In such situations, the user will 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.

US Patent No. 5,477,852 of Airways_Ltd, Inc. discloses a nasal positive airway

' pressure device that has a pair ofnasal members each having a cannula tip to be inserted into

the nares of the pafient. Each cannula is tapered from a substantially circular cross section

outside the patient’s nostril to a substantiallyvoval cross section at the tip inserted into the

nostril. An inflatable cuff surrounds each cannula with the interior space of the cuff

communicating with the lumen ofthe cannula through at least one aperture in the sidewall of

the cannula. The nasal members are connected to one or more flexible hoses that, in turn, are

connected to a source ofpositive air pressure. In use, positive air pressure is supplied to each

carmula tip through the ‘air. hoses and nasal members. The positive air pressure inflates the

cuffs to hold the nasal members in place and to effect treatment. The nasal device of US
Patent No. 5,477,852 is attached to headgear that is located about a patient’s head; this

headgear could be considered by many patients as cumbersome and uncomfortable.

Conventional masks used for administrating CPAP treatment are also considered

uncomfortable and cumbersome, and prior art nasal masks can be noisy (due to air leaks).

These disadvantages in many cases are a formidable obstacle to patient acceptance of such

treatment. Therefore, a substantial number of patients either cannot tolerate treatment or

choose to forego treatment. It is believed a substantial number of such patients could benefit

from a nasal positive airway pressure apparatus that is more convenient to use and comfortable

to wear, thereby resulting in increased treatment cornpliance.

As oxygen is supplied as a dry gas it is well known in the art to either heat and/or

humidify gases before delivering these to a patient. In particular when delivering oxygen, or

and oxygen and air mixture, it has proven beneficial to humidity the gases first. In
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W001/41854 ofVapotherm, Inc. a system is disclosed that allows the delivery ofhumidified

oxygen through a nasal cannula. This system uses a narrow bore conduit and nasal cannula

with a high resistance to gas flows, thereby requiring the oxygen be ofa high pressure. Air, as

well as oxygen can also be passed down the conduit and nasal cannula and it too must be ofa

high pressure. This system allows the delivery of high flows of oxygen enriched air to the

patient, but is limited in the flows achievable due to the narrow bore ofthe cannula resulting in

high resistance gas flow and excessive velocity and noise upon exiting the cannula.

Furthermore, the narrowness of the nasal cannula in this system allows easy expiration of

gases between" the prongs and nares and therefore does not create anypositive airway pressure.

Innomed Technologies, Inc. manufactures a nasal cannula device called the

NASALAIRETM. In this device air or oxygen travels down a wide bore conduit to nasal

cannula. The NAVSALAIRETM creates a physical seal between the nares and itself, and relies

on the absence of leaks around the cannula and the nares to deliver pressure supplied by a

continuous positive airway pressure (CPAP) blower to the airway of the wearer.

US6,l 19,694 ofRespironics Georgia, Inc discloses a nasal mask having a nare seal and

lateral support members to support the mask.

WOZOO4/073778 of ResMed Ltd discloses a nasal mask including a fisarne where

headgear is provided with rigid sections that extend to the nasal mask.

I W004/041341" ofResMed Ltd discloses headgear for a patient mask that includes sewn

sections to provide rigidity to the headgear.

DISCLOSURE OF THE INVENTION

It is an object ofthe present invention to attempt to provide a patient interface that goes

some way to overcoming the abovementioned disadvantages in the prior art or which will at

least provide the industry with a usefirl choice.

Accordingly in a first aspect the present invention may broadly be said to consist in a

_ breathing assistance apparatus for use with delivery of respiratory gases to a patient

comprising:

a mask comprising a base and body, said body having flexible nasal pillows that rest in

use against a patient’s nares, at least one of said mask or said nasal pillows substantially

forming a seal with at least one of said patient’s airways,

headgear comprising substantially flexible, -sofi straps and a substantially curved

elongate member to which said mask is attached, said elongate member extending over said
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patient’s cheeks and below said patient’s nose, said mask being attached to said elongate

member below said patient’s nose,

Preferably said curved elongate member is moulded in a three dimensional manner to

fit the contours of said patient’s cheeks. I

In a second aspect the present invention may broadly be said to consist in a breathing

assistance apparatus for use with delivery of respiratory gases to a patient comprising:

a mask comprising a base and body, said body having flexible nasal pillows that rest in

use against a patient’s nares, at least one of said mask or said nasal pillows substantially

forming a seal with at least one of said patient’s airways,

headgear comprising substantially flexible, sofl-straps and a continuous substantially

curved elongate member to which said mask is attached, said elongate member extending over

said patient’s cheeks and below said patient’s nose, said nasal mask being attached to said

elongate member below said patient’s nose. A

Preferably said curved elongate member is moulded in a three dimensional manner to

fit the contours of said patient’s cheeks.

Preferably said nasal pillows are substantially elliptical and have gases outlets that are

offset from the centre of said elliptical pillows.

Preferably said breathing assistance apparatus includes humidification means adapted

to, in use, be in fluid communication with said source ofgases and said transportation means

and adapted to in use humidify said gases.

Preferably said continuous elongate member includes two side arms and a central

section.

Preferably said side arms and said central section are formed a single item.

Alternatively said side arms and said central section are formed as two separate items.

Preferably said flexible soft straps only extend partially along each of said side arms.

Preferably said side arms have at least one weakened or narrow area to allow for

manipulation of said side arms. A

Preferably said base fiictionally fits to said central section and said body to said base

such that said central section suspends said basebelow said patient’ s nares and when said body

is attached to said base said body with said nasal pillows rest against said patient’s nares.

Alternatively said base is integrally formed with said central section.

Alternatively said side arms attach one to each side of said base.
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Accordingly in a third aspect the present invention may broadlybe said to consist in a

breathing assistance apparatus for use with delivery of respiratory gases to a patient

. comprising:

a mask comprising a base and body, said mask substantially forming a seal with said

patient’s airways,

headgear comprising substantially flexible, soft straps and a substantially curved

elongate member to which said mask is attached, said elongate member extending over said

patient’s cheeks. F

Preferably said mask is a full face mask where said body extends to cover said patient’s

mouth and nose.

Preferably said curved elongate member is moulded in a three dimensional manner to

fit the contours of said patient’s cheeks.

This invention may also be said broadly to consist in the parts, elements and features

referred to or indicated in the specification ofthe 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.

I The invention consists in the foregoing and also envisages constructions ofwhich the
following gives examples.
BRIEF DESCRIPTION OF THE DRAWINGS

Preferred embodiments ofthe present invention will now be described with. reference

to the accompanying drawings.

Figure 1 is a block diagram of a humidified continuous positive airway pressure

(system) as might be used in conjunction with a mask and headgear of the present invention.

Figure 2 is a perspective view of a mask of the first embodiment of the present

invention, the mask being a nasal mask.

Figure 3'is an exploded View of the nasal mask and headgear ofFigure 2.

Figure 4 is a side View of a mask base of the nasal mask ofFigure 2.

Figure 5 is a perspective end View of the mask base of Figure 4.

Figure 6 is an end View of a body of the nasal mask of the first embodiment,
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particularly showing two nasal pillows.

Figure 7 is a perspective View of the body of Figure 6.

Figure 8 is a perspective view ofa nasal mask of the first embodiment of the present

invention having alternative headgear that includes additional rigid extensions.

I Figure 9 is an illustration ofa second embodiment ofa patient interface and headgear

of the present invention. A

Figure 10 is an exploded illustration ofthe patient interface and headgear ofPigure 9.

Figure 11 is an exploded illustration of a third embodiment of a patient interface and

headgear of the present invention.

A Figure 12 is an exploded illustration ofa fourth embodiment ofa patient interface and

headgear of the present invention.

Figure 13 is an illustration ofa fifih embodiment ofa patient interface and headgear of

the present invention.

Figure 14 is an exploded illustration ofthe patient interface and headgear ofFigure 13.
Figure 15 is an illustration of a sixth embodiment of a patient interface and headgear

of the present invention. I

Figure 16 is an illustration of a seventh embodiment of a patient interface and

headgear of the present invention. V

Figure 17 is a cross-sectional illustration of the patient interface and headgear of

Figure 17.

Figure 18 is an illustration of a nasal pillow of a patient interface of the present

invention.

Figures 19a to 19d are illustrations of a nasal pillow of a patient interface of the

present invention. . _

DESCRIPTION OF THE PREFERRED EMBODIMENTS OF THE INVENTION

The breathing assistance apparatus of the present invention including masks and

headgear as described in the preferred embodiments ofthis invention can be used in respiratory

care generally or with a ventilator. It is described below with reference to use in a humidified

CPAP system. g

A humidified Continuous Positive Airway Pressure (CPAP) system is shown Figure 1

in which a patient 1 is receiving humidified and pressurised gases through a patient interface
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(nasal mask) 2 connected to a humidified gases transportation pathway or inspiratory conduit

3. Alternative delivery systems may also be used such as, VPAP (Variable Positive Airway

Pressure) and BiPAP (Bi-level Positive Airway Pressure)_ or numerous other forms of

respiratory therapy. The inspiratory conduit 3 is connected to an outlet 4 of a humidification

chamber 5 that contains a volume ofwater 6. The inspiratory conduit 3 may contain heating

means or heater wires (not shown) that heat the walls ofthe conduit to reduce condensation of

humidified gases within the conduit. 1

The humidification chamber 6 is preferably formed from a plastics material and

preferably has a highly heat conductive base (for example a.n aluminiumbase) that is in direct

contact with a heater plate 7 ofhumidifier 8. The humidifier 8 is provided with control means

or an electronic controller 9 that may comprise a microprocessor based controller executing

computer software commands stored in associated memory.

The controller 9 receives inputfrom sources such as user input means or a dial 10

through which a user of the device may, for example, set a predetermined required value
(preset value) ofhumidity or temperature ofthe gases supplied to patient 1. The controller 9

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

sensors 1 1, 12, through a connector 13 and a heater plate temperature sensor 14. In response to

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

controller 9 determines when (or to what level) to energise the heater plate 7 to heat the water

6 within the humidification chamber 5. As the volume of the water 6 within the

humidification chamber 5 is heated, water vapour begins to fill the volume of the chamber

' above the water’s surface and is passed out of the humidification chamber 5 outlet 4 with the

flow ofgases (for example air) provided from a gases supply means or blower 15 that enters

the chamber 5 through an inlet 16. Exhaled gases from the patient’ s mouth are passed directly

to the ambient surroundings in Figure 1. '

The blower 15 is provided with variable pressure regulating means or variable speed

fan 21 that draws air or other gases through a blower inlet 17. The speed ofthe variable speed V

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

controller 18 may carried out by the controller 9) in response to inputs from the controller 9

and a user set predetermined required value (preset value) ofpressure or the fan speed via dial

19.

Figures 2 and 3 show a first embodiment ofa patient interface ofthe present invention.
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This patient interface is a nasal mask 2. The nasal mask 2 is comprised ofa mask base 22 and

body 23 . The body 23 is substantially tubular with two nasal pillows 24, 25 extending from it.

The nasal pillows 24, 25 are preferably fiustoconical in shape and in use rest against a

patient’s nares, to substantially seal the patient’s nares. The body 23 has an external lip 28 that

frictionally fits with the mask base 22.

The body 23 and nasal pillows 24, 25 of the nasal mask of the present invention are

"shown in further detail in Figures 6 and 7. The body and pillows are preferably integrally

moulded in a substantially flexible plastics material. In the preferred form this material is

silicone, but other appropriate materials, such as, rubber, thermoset elastomer or thermoplastic

elastomer, such as Kratonm may be used.

The nasal pillows 24, 25 are preferably elliptical in shape but are tubular and allow for

a passage ofgases passed from tubing 3 and through the mask body 23. The pillows 24, 25 are

preferably angled toward one another and each have a preferably elliptical outlet 26, 27 that

may be slightly offset from the centre of each pillow 24, 25, as shown in Figure 6.

Figures 18 and 19 show a nasal pillow 24 with an offset outlet in more detail. The

pillow 24 has an outer profile 200 and inner profile 201 with respective centre points 202, 203.

The inner profile 201 (outlet of the nasal pillow 24) is offset inward, by a horizontal spacing

204 and vertical spacing 205. Meaning the outlet 201 ofthe nasal pillow is offset horizontally

204 towards the middle ofthe nose and vertically 205 towards the user’s upper lip. Offsetting

the outlet 201 downwards in this manner allows the outlet to be inserted into the nostril

without the outer profile 200 pushing the user’s upper lip. Offsetting the outlet 201 inwards

allow it to better seal on the septum ofthe user’s nose in use. _
The outlet 201 may also be angled compared to the outer profile 200. -For example in

Figure 18, there is a horizontal angle difference between the outer profile 200 and outlet 201

shown as 206. A similar vertical angle difference between the outer profile 200 and outlet 201

shown as 207.

With the outer profile and inner profile having different sections or offsets allows the

gradient of the connecting surface between the profiles to be changeable. This is shown in

Figures 19a, 19b, 19c and 19d. The connecting surface between the inner 201 and outer 200

profiles can have differing gradients, 208, 209, 210. The different gradients 208, 209, 210 of

the connecting surface are possible due to the difference in offset difference 211, 212

(horizontal, vertical or angled) between the inner 201 and outer 200 profiles.
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There may also be a difference in the rate ofchange ofthe gradient (as illustrated in the

difference between 208 and 210). This allows easier insertion of the pillow 24 into a user’s

nostrils due to more lead in and better sealing that may be achieved due to more ergonomic

contouring ofthe connecting surface that contacts the user’s nostril.

Referring back to Figure 7, the external lip 28 on the mask body 23 is an area of

reduced circumference around the tubular part of the body 23. A projection 47 may be

provided on the lip 28 that fits with a corresponding recess (discussed below) on the mask base

22 to ensure correct assembly of the nasal mask.

The mask base 22 is shown in further detail in Figures 4 and 5. The mask base 22 is a

ring or sleeve type attachment. The base 22 is preferably made from a substantially hard

(rigid) plastics material, such as polypropylene, polycarbonate or acetyl; however, other

appropriate materials may be used. The base 22 has an internal circumferential recessed area

45 on one side and a semi—tubular projection 29 on its other side. When assembling the mask

body 23 to the maskbase 22 the internal recessed area 45 receives the lip 28. These parts are

maintained together by friction fit, however other types offitting may be provided for, such as

a snap or bump fitted part or the body may be over moulded to a clip that causes the fitting to

the mask body 23. In this form the friction fitting of the lip 28 to the recessed area 45 is

assisted by elongate projections 49 extending along the central part 50 of the mask base 22.
The projection 47 on the mask body 23 allows for correct fitting or keying ofthe mask base to

the mask body, such that when the lip 28 is fitted into the recessed area 45, the projection 47

enters‘ the recess 48 formed in the mask base 22. The semi-tubular projection 29 is curved in

this embodiment such that a ball jointed connector end 46 such that a connector 30 canibe
fitted into it. The projection 29 effectively forms a socketfor the connector end 46 and the

connector end can swivel within the socket. The connector 30 is connected to a tube 31 to

allow for gases to be passed to the nasal mask 2. Thetubing 31 maybe attached to inspiratory

conduit 3 or the tubing 31 may simply be the inspiratory conduit 3.

In alternative embodiments the projection 29 may not be semi-circular but the inner

surface ofthe base 22 may form be curved and form a socket for receiving the connector end
46.

The base 22 has an extension or partial lip 32 extending beneath the semi—tubular

projection (socket) 29. A slot 33 is created between the socket 29-and extension 32. The

extension and slot is used to fit the mask base 22 to the headgear 21. In this embodiment the
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extension 32 is substantially curved to follow the shaped of the projection 29. However, in

other forms the extension may be substantially straight or otherwise shaped.

In use, the nasal mask is assembled with headgear 21 . The headgear 21 in the preferred

form is comprised ofheadgear straps 35, 36, 37, 38 and a substantially curved and elongate

member 34. The member 34 is curved and substantially rigid, or at least more rigid than the

headgear straps.

The headgear straps 3 S, 36, 37, 3 8 are preferably made from a composite foam layered

material, such as BreathopreneTM. The headgear 21 preferably includes a first strap 35 and a

second strap 36. The first strap 35 extends in use over the forehead or top front area of a

patient’s head. The second strap 36 extends around the back of the patient’s head. The

headgear 21 also has side straps 37, 38 that in use extend down the cheeks of a patient.

Referring to Figure 2, the curved and elongate member 34 is comprised of a central

section 42 and contoured side arms 41, 54. A substantial length ofeach ofthe side arms 41 , 54

overlaps and is attached to the side straps 37, 38. However, the side straps 37, 38 only extend

partially along the length of the side arms 41, 54. As the side straps 37, 38 are made from a

sofi foam type material they provide a comfortable fitting ofthe headgear and curved member

34, while the substantially rigid side arms 41, 54 provide rigidity and stability to the headgear

21 and nasal mask 2. The attachment between the side straps and rigid extension side arms

may. be made by gluing, sewing or other appropriate fastening.

Preferably the side arms of the curved member 34 are integrally moulded with the

central section 42. The curved member 34 is preferably three dimensionally moulded to a

shape to substantially match the cheek contours of a human. The side arms 41, 54 are

A preferably ofthinner width (cross-section) than the central section 42. As the side arms 41, 54

are moulded of a plastics material to be substantially thin they are capable of being bent or

adjusted to allow for better and more comfortable fit to a patient. The side arms 41, 54 may

also include weakened or narrow areas 39 to allow for additional bending, moulding or
twisting of the arms 34 to better fit the headgear to individual patients. For example, in the

embodiment shown in Figures 2 and 3, the narrowed area 39‘ corresponds to the cheek bone

area of a patient and allows for the side arms to easier bend or twist to fit the contours of the
patient’s face.

In alternative embodiments the side arms may have weakened areas that are narrower

in cross-section to that ofthe remainder ofthe side arms. A narrower cross-section area would
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also provide a weakened area that may be easily manipulated.

In alternative embodiments ofthe present invention the side straps ofthe headgear may

not extend under and along the length ofthe curved member but be attached to the distal ends

of the straps. This attachment maybe by hook and loop material, as is known in the art, or by

other attachment methods as known in the art. In this form, the arms of the curved member

may have padding underneath them_or no padding at all.

Referring to Figure-3, the curved elongate member has a central section 42 that in the

assembled form supports the mask base and body such that the pillows 24, 25 rest against the

patient’s nares. The central section 42 is a halfcircle that is integrally moulded with the "side

arms 41, 54, as discussed above. The central section 42 has a raised area 43 on its exterior, at

the apex of the half circle. The raised area 43 is shaped to receive the mask base 22. To

assemble, a patient merely needs to slide the mask base 22 into the central section 42 such that

the raised area 43 fits into the slot 33 on the mask base 22.

The side arms 41 , 54 ofthe curved member 34 preferably have varying cross-sectional

thickness. The ends of the arms 41 , 54 attached to the central section 42 are thicker over the

most curved parts 55, 56 of the arms, whereas the straighter parts ofthe arms 57, 58 have a

narrow cross-section. Therefore, the thicker ends 55, 56 hold their shape better.

In alternative embodiments, the mask base 22 may be formed integrallywith the curved

member 34. Therefore, the central section and base would be one and would not be able to be

separated from one another. Also, the curved member 34 may be formed as two separate

pieces. That is, the central section 42 is formed as two parts with a central split seam, the two

lefi and right halves joined in use. The two left and right parts could either be joined along a
seam as described above, with the base 22 slotting into the slot 33 as described above, or

alternatively, each of the two lefl and right arms may be attached one to each side of the base

22.

Where a substantially continuous elongate member is referred to in this specification, it

refers to any of the options for the curved member 34 outlined above.

The side arms 41, 54 may also include a loop 40. This is where a section of the side

arms 41 is not attached to the strap 38, 37 lying underneath. Thus that section 40 of the side

arms forms a loop to which a tubing attachment 44 (such as that shown attached to another

strap in Figures 2 and 3) may be looped to the side arms 41, 54 and the tubing 31 attached to
either of the side arms.
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The connector 30 in the preferred form is a ball and socketjointed connector to allow

for the tubing 31 to swivel in the mask base 22. The tubing 31 may be attached to any of the

headgear straps. However, a tube attachment 44 is shown where the tubing is attached by

fasteners, such as hook and loop fastener, to the first strap 35. In other embodiments the

tubing 31 may be attached to either the side straps 37, 3 8 or merely allowed to fall fi'eely from

the nasal mask 2.

Although a ball and-socket joint, as described above, between the mask base 22 and

tubing 31 is preferred other connections may be utilised, such "as a flexible piece ofsilicone, or

other appropriate connection. The connection between the base and tubing must be able to be

flexed or rotated to allow for the tubing to be moved Without causing the dislodgement ofthe

nasal mask 2 fi'om the patient’s nares.

The mask body 23 may bepprovided with nasal pillows ofvarious different sizes, such

that patient’s may remove an existing mask body and simply attach a different sized body to

the mask base 22.

Alternative headgear may be used with the patient interface ofthe present invention; in

particular, alternative headgear is shown in use with the first form ofthe patient interface (of

Figure 2) in Figure 8. Here the headgear may include an additional strap 53 extending from

the cheek region of the side straps 41 and extending behind the user’s head. This lower

additional strap 53 may also include substantially rigid arms 51 similar to the arms 41

describedabove. Any number of connecting straps 52 may also be provided between the

upper strap 36 and lower strap 53. Again, the arms 51 would provide stability and rigidity to

the additional strap 53.

In the embodiment described above, when the patient interface of the first form is in

use, the users face causes the mask base 22 and body 23 to clip with the curved member 34.

This is due to the angle of the curved memberA34 and fixing of the mask base 22 and body 23

to the curved member 34. Further, the curved member 34 transfers the load of the patient

interface away fiom the patient’s nose and to the cheek regions of the patient.

A second embodiment ofthe patient interface and headgear ofthe present invention is

shown in Figures 9 and 10. In this embodiment a mouthpiece 100 is attached to the

substantially tubular mask body 23 substantially below the nasal pillows 24, 25. The

mouthpiece 100 is preferably a flap that is fittable within the patient’s mouth. A gases

pathway extends through the mask body 23 and through the centre ofthe mouthpiece 100, such
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that in use a patient is supplied with gases via the nasal pillows 24, 25 and the mouthpiece 100.

The flap 100 is preferably made from a silicone plastics material but other appropriate

materials such as rubber, thermoset elastomer or thermoplastic elastomer, such as Kratonm

may be used. The flap 100 is preferably integrally moulded with the mask body 23 and nasal

pillows 24, 25. In use the flap 100 sits within the patient’s mouth between the patient’s teeth

and lips.

In this second embodiment the headgear and particularly the curved member 34 is

substantially the same as that described in relation to the first embodiment.

A third embodiment of the patient interface and headgear of the present invention is

shown in Figure 1 1. In this embodiment a mouthpiece as well as a nose blocking device is

attachable to the mask base 22. The mouthpiece 110 and nose blocking device 111 are

preferably integrally formed. The mouthpiece 110 has an inner vestibular shield 112 that is

similar to the flap 100 described above. Therefore the vestibular shield 112 in use sits within

the patient’s mouth between the patient’s teeth and lips and provides an at least partial seal

between the user and the shield 112.

I A tubular extension 1 13 extends through the mouthpiece 1 10 to the mask base 22 from

the vestibular shield 112. The extension allows for gases to be passed to the patient from the

conduit 31 .

The nose blocking device 11 1 in use rests under the user’s nose and blocks the user’s.

I1fl.I'€S .

In this third embodiment the headgear and particularly the curved member 34 is

. substantially the same as that described in relation to the first embodiment.

A fourth embodiment ofthe patient interface and headgear ofthe present invention is

shown in Figure 12. In this embodiment a mouthpiece 120, 121 is attachable via a tubular

extension 122 to the mask base 22. The mouthpiece is made up of an outer mouthpiece flap

120 and an inner vestibular shield 121. The shield 121 is substantially the same as that

described reference to the third embodiment. The outer mouthpiece flap 120 rests in use

outside the user’s mouth and substantially seals about the user’s mouth. The outer mouthpiece

. flap 120 and an inner vestibular shield 121 are described in further detail United States

patent number 6679257, the entire contents of which is herein incorporated by reference.

In this fourth embodiment the headgear and particularly the curved member 34 is

substantially the same as that described in relation to the first embodiment.
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A fifih embodiment of the patient interface and headgear of the present invention is

shown in Figures 13 and 14. This embodiment is very similar to the fourth embodiment

except the mouthpiece is simply an outer mouthpiece flap 130. This flap 130 is fittable to the

mask base 22 by way of the tubular extension 131. Again, as above, the headgear and

particularly the curved member 34 are substantially the same as that described in relation to the

first embodiment.

A sixth embodiment of the patient interface and headgear of the present invention is

shown in Figure 15. In this embodiment the patient interface is a full face mask 140 that

extends over a user’s nose and mouth and under the user’s chin in use. The mask 140 has a

body 142 made from a substantially rigid plastics material and a cushion 144 made from a

substantially sofl plastics material. The mask and cushion are preferably very similar to that

described» in more detail in United States patent application number ll/368004, the entire

contents of which is herein incorporated by reference.

A tubular inlet port 143 is formed in the mask body 142. The tubing 31 is attachable to

the port7143 to provide gases to the user wearing the mask." I

The headgear is substantially similar to that described in relation to Figure 2 (the

second embodiment); however, the curved member 141 differs. The curved member 141 does

not have a mask base similar to that described in the second embodiment in which to attach to.

Therefore, the curved member 141 has a central section 145 that curves under the inlet port

143, effectively anchoring on the inlet port. The curved member 141 is moulded in

substantially the same manner as described with reference to the second embodiment.

A seventh embodiment ofthe patient interface and headgear ofthe present invention is

shown in Figures 16 and 17. Here, the headgear and curved member is similar to that

described above in the sixth embodiment, where the curved member 141 has a central section

that curves under and anchors onto an inlet port 151 on a patient interface 150. The patient

interface 150 is an integral mouth mask 152 and nasal pillows 153. The mouth mask 152

preferably extends under the user’s 155 chin, as shown in Figure 17.

The interface 150 has a substantially rigid body 154 that has substantially soft cushion

156 attached to it. The cushion 156 is preferably of the type disclosed in United States patent

number 695121 8, the entire contents ofwhich is herein incorporated by reference, having an

inner 157 and outer 158 cushions.

Integrally formed in the outer cushion 158 are nasal pillows 153. Preferably two nasal ‘
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’ pillows 159, 160 are formed in the cushion 158. These are substantially tubular and carry

gases in use from the inside ofthe interface 150 to the user’s 155 nares. The outer cushion l 58

and nasal pillows 159, 160 are preferably made from a sofi pliable plastics material such as

silicone but other appropriate materials such as rubber or KRATONTM may be used.
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NOSE MASK

Cross-Reference to Related Applications

This application is a continuation-in-part ofU.S.S.N. 09/328,120, filed June 8, 1999, and

is also a continuation-in-part of U.S.S.N. 09/328,027, filed June 8, 1999, both of which are

incorporated herein by reference.

Technical Field

The present invention relates to respiratory apparatus and more specifically to a nasal

mask useful for providing pressurized air or therapeutic gas to a patient suffering from an airflow

limitation or other respiratory ailment.

Background Information

Patients suffering from a variety ofmedical conditions often require supplementary

respiratory support. Depending on the nature and severity of the condition, this respiratory

support can range from providing an elevated oxygen concentration cloud to the vicinity of the

nose-and mouth, to forcing ventilation ofthe lungs by intubating the trachea. In general, a

supply of pressurized air or therapeutic gas is provided by a tube or conduit to a delivery

apparatus designed to conform to particular body structure.

One style of delivery apparatus is a mask which provides the gas to a nasal area of the

patient. Nasal masks are often employed in the treatment of sleep apnea syndrome,

characterized by intermittent upper airway obstruction during sleep. Due to the resulting blood

oxygen desaturation and frequent arousals from sleep, persons suffering from this condition are

often unable to achieve deep sleep for extended periods, are chronically tired, and are physically

compromised.
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Because nasal masks are often worn by persons in unmonitored environments for

extended periods, such as in the home during sleep, the nasal mask should be comfortable to

wear and conform well to the nasal area. If the mask is deemed too bulky, too heavy, or to fit

poorly, the patient will either not wear the mask, wear the mask improperly, or only wear the

mask occasionally when the discomfort associated with the respiratory condition exceeds the

discomfort ofwearing the mask.

One problem associated with nasal masks relates to the conformance of the mask to the

nasal area, which is cornplexly contoured and differs from patient to patient. Customized masks

manufactured to suit particular patients tend to be costly; therefore, masks for general use are

typically made in several generic sizes, each size designed to accommodate a range ofpatients.

If the mask does not form a good seal around the patient’s nose, leakage can occur, reducing the

effectiveness of the treatment. When poorly fitting masks are used with variably regulated air

supply systems responsive to patient breathing, such as those developed for treating sleep apnea,

mask leakage can induce improper system response which may exacerbate the patient’s

condition. Regulated air supply systems and delivery apparatus for treatment of sleep apnea are

disclosed in Patent Cooperation Treaty international application number PCT/US93/05 095,

published on December 9, 1993, as international publication number WO 93/24169; U.S. Pat.

Application No. 08/184,976 filed January 24, 1994; U.S. Pat. No. 5,199,424; U.S. Pat. No.

5,245,995; U.S. Pat. No. 5,522,382; U.S. Pat. No. 5,645,054; U.S. Pat. No. 6,019,101; and U.S.

Des. Pat. No. D398,987, the disclosures of all ofwhich are herein incorporated by reference.

One method of reducing leakage is to provide a compliant sealing flange or surface

around a perimeter of the mask in combination with a strap to bias the mask into sealing

engagement with the nasal contour of the patient. Typically, the greater the retention force

applied by the strap, the better the seal; however, both the strap and the mask can cause

excessive pressure on delicate areas, resulting in irritation and patient discomfort.
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The retention force required to prevent leakage is also a function of forces and torques

induced in the mask. For example, the weight of the conduit supplying air or gas to the mask

tends to pull the mask downward, away from the patient’s nasal area, when the patient is sitting.

Additionally, any movement of the head from side-to-side or up and down can cause lifting of an

edge or sliding of the mask and strap. The more rapid the movement, the more pronounced the

effect. Mask slippage and displacement are exacerbated in masks employing large diameter,

heavy, or stiff tubes which deliver relatively large volumetric flow rates of air, such as those

employed in sleep apnea treatment systems.

For nasal masks used by patients when sleeping, the strap and seal arrangement should

also accommodate unconscious or reflexive head and body movements. The discomfort

associated with masks which apply too much pressure to the head, neck, or nasal area discourage

use of the mask during sleep when it is most needed. As a result, treatment is compromised and

the patient is ill served by the apparatus.

Accordingly, there exists a need to overcome the limitations of known designs by

providing an improved nasal mask which provides a consistent, reliable nasal area seal while

being comfortable to wear. Other desirable features would include ease ofmanufacture and low

COSI.

Summary of the Invention

Devices of the present invention allow for comfortable delivery of a breathable gas to a

user. More particularly, devices of the invention seal with the external skin surrounding the

nares at the base of the nose and/or along the inner rim ofthe nares of a user. The seal is both

comfortable for the patient and reliable. Both the softness of a gel seal according to the

invention and the design of devices according to the invention which invite minimal contact
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between the user's epidermal areas and the device, combine to create this comfortable and

reliable seal about the user's nares.

In one aspect of the invention a nasal mask includes a shell and a first seal. The shell

forms a chamber having an inlet and at least one outlet. The first seal is disposed proximate the

outlet for contacting and sealing with external skin proximate at least one naris at a base of a

nose of a user donning the mask. Substantially all of the sealing occurs between the seal and the

external skin.

Certain embodiments of this aspect of the invention may include any or all of the

following features. A nasal mask can include both a second seal and a second outlet.

The first seal can be integral with the second seal. The nasal mask also can include a malleable

element disposed within the shell. Additionally, a seal of a nasal mask can include a bladder.

The bladder can be filled with silicone gel, molded in a predetermined configuration, and/or

bonded to the shell.

A conduit can be attached to the inlet of a nasal mask. The conduit can include an angled

portion, a rotary connection, and/or a ball and socket connection. Additionally, the conduit can

have a side wall defining a lumen within the side wall. The side wall can contain at least one

opening in communication with the lumen.

A headgear apparatus can be attached to the mask for retaining the mask on a user. A

retainer can be disposed about the inlet and cooperate with the headgear apparatus to retain the

mask on a user. One or more connectors can attach the headgear apparatus to the mask. One or

more of the connectors can attach to the retainer.

Another aspect of the invention includes a system for treating a respiratory ailment in a

recumbent or sleeping user. The system includes a nasal mask as described above connected to a

controlled, breathable gas source with a conduit. The nasal mask may include any of the features

described above.
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Another aspect of the invention comprises a seal for use with a nasal mask including a

bladder filled with a molded material in a predetermined configuration. The material has a

durometer value less than about ten on a Shore O00 scale. The seal is configured typically with

a slight crown to seal against external skin proximate at least one naris at a base of a nose of a

user. The material can be silicone.

The bladder can have at least one protrusion on a side thereof for contacting the external

skin proximate at least one naris at a base of a nose of a user and/or can be substantially planar

on a side thereof for contacting a shell of the nasal mask. The seal can have a thickness and can

form at least one aperture therethrough disposable proximate a naris. A thickness of the bladder

proximate the aperture can be less than a thickness of the seal remote therefrom.



265

WO 00174758 PCT/US00!14524

- 5 _

Brief Description of the Drawings

The invention, in accordance with preferred and exemplary embodiments, together with

further advantages thereof, is more particularly described in the following detailed description,

taken in conjunction with the accompanying drawings.

In the drawings, like reference characters generally refer to the same parts throughout the

different views. Also, the drawings are not necessarily to scale, emphasis instead generally

being placed upon illustrating principles of the invention.

FIG. IA is a schematic perspective view of one embodiment of the invention;

FIG. 1B is a schematic exploded perspective view of the embodiment of FIG. IA;

FIG. 2A is a schematic front view of the embodiment of FIG. 1A;

FIG. 2B is a schematic exploded front View of the embodiment of FIG. IA;

FIG. 3A is a schematic side View of the embodiment of FIG. 1A;

FIG. 3B is a schematic exploded side view of the embodiment of FIG. IA;

FIG. 4A is a schematic top view of the embodiment of FIG. IA;

FIG. 4B is a schematic cross-sectional view of the embodiment of FIG. IA taken along

line A-A of FIG. 4A;

FIG. 5 shows a user donning the nasal mask of FIG. 1A;

FIG. 6 shows a schematic representation of a gas source in communication with a nasal

FIG. '7 is a section through one embodiment of a seal;

FIG. 8A is a schematic perspective view of the seal of the embodiment of FIG. IA;

FIG. 8B is a schematic side view of the seal of FIG. 8A;

FIG. 8C is a schematic top View of the seal of FIG. 8A.

FIG. 9 is a schematic perspective View of an alternative embodiment of the invention;



266

WO 00174758 PCT/US00/1 4524

- 7 -

FIG. 10A is a schematic exploded perspective View of the embodiment depicted in FIG.

FIG. 10B is a schematic exploded side view of the components of the embodiment

depicted in FIG. 9;

FIG. 11 is a schematic front View of the nasal mask of FIG. 9;

FIG. 12 is a schematic perspective view of another alternative embodiment of the

invention;

FIG. 13 is a schematic cross-sectional view of the embodiment depicted in FIG. 12 taken

along line C-C of FIG. 12; and

FIG. 14 shows a user donning the nasal mask of FIG. 12.

Description

The present invention provides a comfortable, reliably sealing nasal mask for delivering a

breathable gas to a user. In particular a seal bonded to a shell of the nasal mask is particularly

soft. This seal rests comfortably on the external skin surrounding the nares at the base of the

nose and/or along the inner rim of the nares ofa user.

The design ofnasal masks according to this invention provides solutions to several

common problems with current designs. First, the nasal mask's contact with the user's face is

minimal compared with current masks. Second, the seal distributes contact pressure, unlike

many current masks. Third, the design allows the user to comfortably lie in almost any position.

Fourth, the design provides a comfortable fit and a reliable seal for a wide range of the

population compared with many current masks which either must be stocked in multiple sizes or

simply do not properly fit on users with faces of a certain shape.

Referring to FIGS. 1A —— 4B, in one embodiment of a nasal mask 1 depicted in a variety

of orientations, a seal 2 covers an upper shell 6. Typically, the seal 2 is bonded to at least a
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portion of the upper shell 6. Useful bonding agents include, but are not limited to,

tetrahyrdofuran ("THF") and/or ultraviolet cured adhesives. Alternative attachment methods are

acceptable. For example, mechanically interlocking features, such as a tapered dovetail or

flange, could be employed with mating recesses. A malleable element 4 is typically disposed

within the upper shell 6 by a process such as, but without limitation, injection molding the upper

shell 6 around the malleable element 4. Alternatively, the malleable element 4 can be disposed

within a lower shell 8, disposed on the surface of the upper shell 6, and/or disposed between the

upper shell 6 and lower shell 8.

The upper shell 6 is contoured such that two outlets 34, 36 protrude from it

symmetrically along its mid-line. The malleable element 4 has holes in it that correspond to and

are disposed around the outlets 34, 36 in the upper shell 6. The lower portion of a shell 8 is

affixed to the upper portion of the shell 6. The two portions of the shell, for example, but

without limitation, can be heated and welded together, welded together with a solvent and/or

bonded together with a bonding agent. The shell portions 6, 8 typically, are manufactured from a

flexible material, for example, but Without limitation, by a molding process using a compliant

polymer. Each of the two portions of the shell, for example, but without limitation, can be

manufactured from a thermopolymer elastomer. A flange 42 seats the upper shell 6 securely on

the lower shell 8 and allows for a larger surface area for affixing the upper shell 6 to the lower

shell 8. The combination of the upper and lower shells 6, 8 produces a chamber 30. When in

communication with a source of breathable gas, this chamber 30 contains the breathable gas.

The gas in the chamber 30 is available to the user donning the nasal mask, and the gas, typically,

is pressurized such that the gas is forced into the user's airway, holding open the airway. The

chamber 30 is substantially leakage-free due to the bond between the seal 2 and the upper shell 6

(or other attachment methods) and the compliance of the seal 2 against a user's skin
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The malleable element 4 is a double ring of a soft metal. Alternatively, the malleable

element 4 can be constructed from any material that is formable and is capable of retaining the

shape into which it is formed against the force of, for example, the flexible shell portions 6, 8

trying to regain their memory shape. The combination of the compliant and resilient shell

portions 6, 8 and the malleable element 4 with sufficient rigidity to hold the shell portions 6, 8 in

a selected configuration produces a "custom—fit" as desired by a particular user. Because the

shell portions 6, 8 are resilient, the shell portions 6, 8 can be reformed any number of times as

desired by a particular user. Typically, a user will adjust the fit of nasal mask 1 by bending the

nasal mask 1 along its mid-line and the mid-line of the malleable element 4 contained within the

nasal mask 1 into a "V" shape, as shown for example, in FIG. 8B. Bending the malleable

element 4 in this manner adjusts the fit of the outlets 34, 36 and complementary domes 38, 40 of

the seal 2, which overlie the outlets 34, 36, to the external skin of the nares of a user donning a

nasal mask, including the inner rim of the nares. The midline can be seen, for example, as line

A-A in FIG. 4A. Increasing the pitch of a side of the "V" will move the particular outlet and

complementary dome closer to the other outlet and complementary dome, while decreasing the

pitch of a side of the "V" will move the particular outlet and complementary dome away from

the other outlet and complementary dome. Additionally, the malleable element 4 can be bent in

other directions, allowing the nasal mask 1 to be formed into a variety of configurations.

The nasal mask 1 includes an inlet 32 into which a swivel connector 12 fits. The swivel

connector 12 has a slightly concave shape on the end that fits into the inlet 32. A conduit elbow

14 fits onto the swivel connector 12 over a flange 28 on the swivel connector 12. The

connection between the inlet 32 and the swivel connector 12 and/or the connection between the

swivel connector 12 and the conduit elbow 14 can be a permanent and inseparable connection or

the connection can be a selectively removable connection. The swivel connector 12 produces a

swivel mount connection between the conduit elbow l4 and the inlet 32. In this type of
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connection, the conduit elbow 14 is capable ofbeing rotated 360 degrees about an axis extending

through the center of the inlet 32. In an alternative embodiment, the connection is characterized

by a ball and socket connection. In this alternative type of connection, the conduit elbow has a

second angular degree of freedom in addition to the single rotational degree of freedom of the

swivel mount connection. The conduit elbow 14 may be manufactured from, for example, but

without limitation to, polycarbonate. The swivel connector 12 also can be manufactured from,

for example, but without limitation, polypropylene.

The conduit elbow 14 is shown with an angled portion of about ninety degrees, as well as

apertures 20 as seen in FIG. 2B, only one aperture being labeled for the sake of clarity. These

apertures 20 allow the release of gases exhaled by the user. In current hose designs, a user can

be disturbed by gasses escaping from the hose through the apertures because ofnoise or a

"blowing" sensation. The apertures 20 of this embodiment of the invention are designed to

prevent escaping gases from disturbing a user. More than one aperture 20 is used (in this

embodiment three apertures 20 are used) in order to diffuse the flow of exhaled gas.

Additionally, the apertures 20 do not have sharp edges at their perimeter so that noise of gas

moving through the apertures 20 is reduced. The apertures 20 are positioned on a remote side of

the conduit elbow 14 so that gas is vented in a single direction rather than multiple directions.

The nasal mask 1 can optionally include more than one inlet to allow for additional hoses and/or

sources of gas to be connected. Also, one or more outlets can be included optionally to allow for

drainage of any condensation formed within the chamber 30 of the shell 6, 8 and/or to attach

monitoring devices such as pressure, temperature, or flow sensors.

In addition, a retainer 10 is disposed about the inlet 32. Two tabs 22, 22' included on the

inlet 32 mate with two slots 24, 26, respectively, and hold the retainer 10 in a particular angular

orientation. The retainer 10 has four connection points, two lower connection points 18, 18‘ and

two upper connection points 16, 16'. Typically, the tabs 22, 22' hold the retainer 10 in an
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orientation such that the upper connection points 16, 16' are above the lower connection points

18, 18'. These connection points 16, 16', 18, 18' allow for connection between the retainer 10

and a headgear apparatus. The retainer 10 can be constructed from, for example, but without

limitation, a polycarbonate. Alternative embodiments may have a different number of

connection points and/or may have a mechanically different method of fastening a headgear

apparatus to a nasal mask. Fastening devices such as, but without limitation, snaps, hook and

eye closures, hook and loop fasteners, or the like, may be used.

Now referring to FIG. 5, when the nasal mask 1 is donned by a user, the nasal mask 1 is

maintained on the area around a user's nares with a headgear apparatus 48. The headgear

apparatus 48 is shown as straps 44, 46, 52 which rest on the head as indicated in FIG. 5. The

straps 44, 46, 52 of the headgear apparatus 48 do not fall across the ears of a user. Avoiding

contact between the straps 44, 46, 52 and the ears of a user increases the comfort level of a user

wearing the headgear apparatus 48. The straps 44, 46, 52 may be manufactured from elastic

materials such as, but not limited to, nylon webbing, nylon covered neoprene and VelstretchTM,

available from Velcro USA Inc., Manchester, NH, and may further include optional padding, if

desired. The headgear apparatus 48 also can be reinforced with a beam element 50 that allows

the headgear apparatus 48 to retain a roughly helmet shape when not placed on the head of a

user. The beam element 50 may be plastically or elastically deformable and may be

manufactured, for example, from a polymer, metal, or other suitable material. According to one

embodiment, the beam element may have a substantially flat cross-section, so as not to create an

uncomfortable ridge if rested upon. Maintaining the helmet shape allows a user to more easily

don the headgear. Those skilled in the art appreciate that other equivalent headgear apparatus

configurations and headgear apparatus materials may be employed.

The headgear apparatus 48 is connected to the retainer 10. Specifically, the headgear

apparatus 48 includes two upper retention straps 44, only one upper retention strap is shown, the
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other being hidden from view, and two lower retention straps 46, only one lower retention strap

is shown, the other being hidden from view, each of which is attached to a corresponding one of

two upper connection points 16, 16', only one upper connection point 16 is shown, the other 16'

being hidden from view, or two lower connection points 18, 18' only one lower connection point

18 is shown, the other 18' being hidden from view, respectively. The connection points 16, 16',

18, 18' are a unitary part of the retainer 10. Modes of construction other than unitary

construction will be appreciated by those skilled in the art.

This four point restraining system allows for the nasal mask 1 to be securely positioned

against the nares of a user. The lower connection points 18, 18', in concert with the lower

retention straps 46, generally maintain the nasal mask 1 against a user's face. The seal 2 rests

against the external skin at the base of a user's nose and/or along the rim of the nares (the "naric

area"). The upper connection points 16, 16' in concert with the upper retention straps 44 provide

additional retention force on the upper portion of the nasal mask 1, closest to a user's eyes. This

additional force retains the nasal mask l securely against the external skin surrounding the nares

at the base of a user's nose and/or along the rim of a user's nares. The upper retention straps 44

do not block the Vision of a user.

In use, a user would loop each of the lower and upper retention straps 44, 46 through

each of the lower and upper connection points 16, 16', 18, 18', respectively. A hook and loop

system can be used to maintain the straps 44, 46 at a desired adjustment. The loops are located

along the majority of the straps 44, 46 but not at a distal tip portion of the straps 44, 46. Hooks

are located on the distal tip portion such that when the distal tip of a strap is passed through a

connector, the strap folds over on itself and the hooks engage the loops. Alternatively, the

correct length of a strap can be adjusted and a snap on the distal tip can engage with a clip along

the strap. Thus, a user only has to adjust a strap once rather than adjusting the straps each time a

user dons the nasal mask.
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The properly adjusted retention straps 44, 46 of the headgear apparatus 48 secure proper

contact between the seal 2 and the naric area. The additional force provided by the upper

connection points 16, 16' and the upper retention straps 44 ensures that the nasal mask 1 rests

securely against a user's naric area during a wide range of sleeping behaviors such as entering

and maintaining a preferred sleeping position or performing involuntary movements during

sleep.

Referring to FIG. 6, a breathable gas source 74 connected to a nasal mask 70 with a

conduit 72 and optionally controlled with a controller unit 76 is schematically depicted. The

breathable gas source 74 could be any of a variety of configurations, including, but not limited

to, a constant flow air pump, a responsive variable flow air pump, a pressure regulated oxygen

tank, or the like, as discussed in the references cited hereinabove.

Now referring to FIG. 7, a section through the seal 2 is shown. Typically, the seal 2 is a

bladder that is formed from a film 60, 64 and that is filled with a soft material 62. Typically, the

fill material 62 has a durometer value of less than about ten on the Shore OOO scale. For

example, certain types of silicone gel meet this durometer value, such as, but not limited to,

molded silicone commercially available from Bragel, Inc. Pomona, CA as a finished product or

chemical silicone constituents, such as a base and a cross-link, such as those available from

Applied Silicone Corporation, Ventura, CA, that combine to form, when cured, such a finished

product.

As stated hereinabove, according to one embodiment, the seal fill material has a

durometer value of less than about ten on the Shore or Type 000 scale. Such low durometer

values on this scale can be measured using apparatus and test methodology generally in

accordance with Type A, B, C, D, DO, 0, O0 durometer test method of American Society for

Testing and Materials (ASTM) Designation D 2240-97“: Standard Test Method for Rubber

Property — Durometer Hardness, approved February 10, 1997, and revised editorially in February
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1999, the disclosure of which is incorporated herein. As is known by those skilled in the art of

testing the durometer ofultrasoft gels and sponge rubber on the Shore OOO scale, a 0.5 inch

hemispherical end indentor shape is used in combination with a l 13 gram-force main spring.

According to this test method, the procedure for obtaining measurements of a specimen's

durometer is stated as follows:

Place the specimen on a hard, horizontal surface. Hold the durometer in a vertical

position with the point of the indentor at least 12 mm (0.5 in.) from any edge of

the specimen, unless it is known that identical results are obtained when

measurements are made with the indentor at a lesser distance. Apply the presser

foot to the specimen as rapidly as possible, without shock, keeping the foot

parallel to the surface of the specimen. Apply just sufficient pressure to obtain

firm contact between presser foot and specimen.

When the durometer measurement is made as stated, while maintaining sufficient

pressure to maintain contact, but without permitting the presser foot of the measuring

apparatus to compress the silicone gel specimen, thereby forcing a portion of the

specimen into the aperture formed about the indentor and binding the indentor, reliable,

repeatable readings on the Shore OOO scale can be recorded.

Furthermore, the aforementioned test method states:

NOTE 9 — The type of durometer should be selected with the knowledge that

readings below 10 or above 90 are not considered reliable by the manufacturer. It

is suggested that readings in these ranges not be recorded.

Although readings below 10 on the Shore scale are not considered reliable by ASTM, the

Shore O00 scale is the lowest scale for durometer by Shore readings. In effect, the

aforementioned seal fill material is too soft for measurement by ASTM approved Shore

durometer test methods. However, a reference ofbelow ten on the Shore 000 Scale measured

as described hereinabove is Applicant's preferred method for characterization of the seal softness

in accordance with the invention. Further, this methodology is generally known by those skilled

in the art and represents industry accepted measurement standards.
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The bladder itself, typically, is made from a thermcopolymer material. The bladder can be

formed from, for example, but not limited to, a urethane film or a polyurethane film. Urethane

films are commercially available, for example, from Deerfield Urethane, Inc., Deerfield, MA,

and polyurethane films are commercially available, for example, fi'om ElfAtochem S.A. Paris,

France. The film forming the bladder can be thicker in some portions relative to other portions.

For example, FIG. 7 depicts a relatively thinner portion of the film 60 and a relatively thicker

portion of the film 64. Typically, the film 64 on the side of the seal that is bonded to the shell is

thicker than the film 60 on the side of the seal which contacts the face of a user. In one

embodiment, the seal has about a 75 pm thick urethane film on the side bonded to the shell and

has about a 50 um thick urethane film on the side which contacts the face of a user.

Accordingly, when the seal 2 is bonded to the shell 6, for example with a bonding agent such as

tetrahydrofuran or an ultraviolet cured adhesive, sufficient margin exists to prevent the film from

being breached due to attack by the bonding agent. The film disposed against the user’s skin,

however, is maintained relatively thin so as not to stiffen the seal 2.

Now referring to FIGS. 8A, 8B, and 8C, the seal 2 has two domes 38, 40 that cover the

two outlets 34, 36. The domes 38, 40 have a complementary space on the bonded side of the

seal 2 that accepts the two outlets 34, 36. The domes in certain embodiments can protrude into

the nares from about 0.1 inches to about 0.375 inches, more preferably 0.115 inches to about

0.250 inches. This depth can vary in other embodiments. Moreover, in some embodiments, the

seal can seal around the inner rim of the nares. The contact, between the seal 2 and the external

skin surrounding the nares at the base of the nose and/or the inner rim of the nares is minimal.

Each of these domes 38, 40 are elliptical and have an elliptical opening in them that is about 0.35

inches along its short axis and 0.45 inches along its long axis. An opening in each dome 38, 40

communicates with the opening in the two outlets 34, 36, respectively. The domes 38, 40 have a

generally convex sealing surface for sealing with the external skin surrounding the nares and/or
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along the inner rim of the nares thereby to produce an annular seal about the nares. The convex

domes allow devices according to the invention to conform to the nasal area, particularly when

the device is pressurized during use. The pressure further deforms the seal 2 to comply with the

na.ric area. Thus, rather than having a device that forces the naric area to conform to the device

or that extends into the nares substantially irritating the delicate mucous membrane therein,

which is uncomfortable for a user, devices according to the invention conform to the naric area.

The seal 2 is about 0.225 inches thick, not including the area in which the two domes 38,

40 are located, and the seal 2 has a substantially planar side, typically the side that contacts the

upper shell 6. The domes 38, 40 protrude about 0.225 inches above the surface of the seal 2.

The seal 2 has a generally oval shape with two rounded portions 56, 58 on either side of the seal

2. The seal 2 also has an area 78 where the shape is concave instead of a smooth, convex are.

This concave area 78 can better accommodate the contours of the face of a user between the

upper lip and the base of the nose. This slightly concave portion is reflected in other components

of certain embodiments. For example, referring to FIG. 1B, a concave portion 80, 82, 84 of the

upper shell 6, lower shell 8, and retainer 10, respectively, is shown. Each side of the seal 2 is

shown bent at about a I5 degree angle oc, B from planar. However, depending upon a particular

user, the seal can be bent, as well as the shell 6, 8 and malleable element 4, at a variety of angles

to suit a particular user's facial contours and the position of a user's nares.

Now referring to FIGS. 9-1 1, an alternative embodiment of a nasal mask 201 has many,

but not all, of the features of the nasal mask 1 embodiment shown in FIGS. 1-8C. Two

differences between this alternative nasal mask 201 embodiment and the nasal mask 1

embodiment shown in FIGS. 1-8C are, respectively, that a retainer 210 connects to an inlet 232

in a different manner than the retainer 10 connects to the inlet 32 and that the retainer 210 is

configured differently than the retainer 10.



276

WO 00174758 PCT/US00]14524

_ 17 _

The retainer 210 is disposed about the inlet 232 to facilitate retention of the mask 20] on

a user. Two tabs 222, 222' included on the inlet 232 mate with two slots 226, 224 formed in the

retainer 210 in a particular angular orientation. The retainer 210 has three connection points

disposed remotely from the inlet 232, two lower connection points 218, 218' and one upper

connection point 216. The nasal mask 201 is substantially symmetrical, as best seen in FIG. 11.

Typically, the tabs 222, 222' hold the retainer 210 in an orientation such that the upper

connection point 216 is above the lower connection points 218, 218' and all connection points

216, 218, 218' are disposed symmetrically about a Vertical centerline B-B of the mask 201. Also,

a depressed annular region 280 on the inlet 232 mates with the edges of an aperture passing

through the retainer 210. The retainer aperture and the inlet 232 are generally sized in an

interference fit so that the retainer 210 is properly retained by the cooperation ofthe tabs 222,

222', the slots 226, 224, and the depressed annular region 280 when fully seated against a lower

shell 208. The depressed armular region 280 does not completely encircle the inlet 232, thus

forming the two tabs 222, 222'. The retainer 210 can be constructed from, for example, but

without limitation, a polycarbonate material.

The connection points 216, 218, 218' form slots which allow for connection of the

retainer 210 with straps of a headgear apparatus below. A three point restraining system permits

the nasal mask 201 to be securely and gently biased against the nares of a user. The lower

connection points 218, 218' in concert with retention straps, generally maintain the nasal mask

201 against a user's face. The seal 202 rests against the external skin at the base of a user's nose

and/or along the rim of the nares (the "naric area"). The upper connection point 216 in concert

with an upper retention strap provides additional retention force on the upper portion of the nasal

mask 201, closest to a user's eyes. This additional force retains the nasal mask 201 securely

against the external skin surrounding the nares at the base of a user's nose and/or along the rim of

a user's nares. The upper retention strap passes slidably through the upper connection point 216,
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best seen in FIG. 10B, and this single strap connects to other portions of a headgear apparatus.

The upper retention strap is configured and oriented so as not to block the vision of a user.

In use, a user loops each of the lower retention straps through respective slots in each of

the lower connection points 218, 218'. A hook and loop fastener system can be used to maintain

the straps at a desired adjustment. The loops may be located along the majority of the lengths of

the straps to provide a wide range of adjustment, with the hooks being located on the distal tip

portions of the straps, such that when the distal tip of a strap is passed through a slot in a

connector, the strap folds over on itself and the hooks engage the loops. Once the straps are

adjusted, a user can slip the pre-formed loop into and out of the lower connection points 218,

218' at a notch that is cut into an edge of each of the lower connections points 218, 218'. The

notch typically is removed from a portion of the lower connection points 218, 218' towards the

centerline of the nasal mask 201 (line B—B in FIG. 11). Removing a notch from this portion

allows the straps to be engaged and disengaged with the retainer 210 easily, while at the same

time minimizes the possibility that the straps will slip out of their respective lower connection

points 218, 218' while the nasal mask 201 is in use. Further, once the straps are adjusted a first

time, they need not be adjusted again, merely being slipped out of the lower connection points

218, 218‘ by the notches.

Now referring to FIGS. 12-14, another alternative embodiment of a nasal mask 301 is

shown, which has similar components to those described above. The nasal mask 30] includes a

soft seal 302 affixed to a shell 308, for example by bonding. The shell 308 includes a convex

portion 310 and a flange 306. The seal 302 is affixed to the flange 306. Bonding agents and

alternative means to affix the seal 302 to the shell 308 are described in more detail, above. The

shell 308, typically is manufactured from a flexible material by a molding process. The shell

308 has a generally triangular shape that also is convex and is contoured such that a chamber 390

is formed by the sides of the shell 308 and the convex portion 310 of the shell 308. When in
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fluidic communication with a source of breathable gas, the chamber 390 contains the breathable

gas. The gas in the chamber 390 is available to the user donning the nasal mask 301, and the

gas, typically, is pressurized such that the gas is forced in to the user's airway, holding open the

airway. The chamber 390 is substantially leakage-free due to the bond or interface between the

seal 302 and the shell 308 as well as the conformance of the seal 302 against a user's skin.

Disposed within a perimeter portion of the shell 308, such as the flange 306, is a

malleable element 304, best seen in FIG. 13. In this embodiment, the malleable element 304 is a

wire made from a relatively soft metal, such as aluminum or copper, disposed about the opening

of and within the flange 306 of the shell 308. Alternatively, the malleable element 304 can be

affixed to a surface of the shell 308. The malleable element 304 can be constructed from any

material that is formable and is capable of retaining the shape into which it is formed against the

force of, for example, the flexible shell 308 trying to regain its memory shape. The combination

of the compliant and resilient shell 303 and the malleable element 304, having sufficient rigidity

to hold the shell 308 in a selected configuration, produces a "custom-fit" as desired by a

particular user. Because the shell 308 is compliant, the perimeter and overall configuration of

the opening of shell 308 can be reformed repeatedly, as necessary, by a particular user.

The nasal mask 301 also forms an inlet 332 in the shell 308 through which a breathable

gas enters the chamber 390. A headgear apparatus retains the nasal mask 301 in the proper

orientation against a user's naric area. The apparatus can include a retainer with other

components, as described above, or the apparatus can be integral with the nasal mask 301. The

apparatus connects to the nasal mask 301 either directly, or indirectly, through a retainer, with a

strap 346 (only one is shown and labeled) positioned at either side of the upper lip. The straps

346 are directed to the nape of the neck, below the ears, of a user donning the nasal mask 301. A

third strap 344 connects with the nasal mask 301 either directly, or indirectly, through a retainer,

and is directed from the tip of the nose, between the eyes, and over the head of a user donning
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the nasal mask 301. The nasal mask 301 is maintained comfortably in sealing relation with the

user's naric area with the headgear apparatus. This restraining system permits the nasal mask

301 to be securely and gently biased against a user's naric area. More particularly, the seal 302 is

in contact with the external skin proximate the nares at the base of the user's nose. A chevron-

shaped section 302a ofthe seal 302 seals against the base ofthe nose, from the tip along each

side, and another section 302b of the seal 302 seals against the area above the upper lip or at the

upper lip itself. As such, the chamber 390 is positioned immediately outside the user's nostrils

and encloses the space between the edge of the base of the user's nose, proximate the nares, and

the general area of the upper lip, best shown in FIG. 14. The soft seal 302 has the features of

soft seals described above, allowing for a comfortable and air-tight seal about the user's naric

area. Additionally, the positioning of the seal obviates any pressure that otherwise might be

applied to the bridge of the nose in other designs.

The seal itself, in some embodiments, is about 0.25 inches (0.64 cm) to about 0.375

inches (0.953 cm) in depth and, at the contact point between the seal and a user's skin, is about

0.25 inches (0.64 cm) to about 0.375 inches (0.953 cm) in width. Also, in certain embodiments,

the shell is a flexible thermoplastic elastomer, such as polyurethane or vinyl compounds, and is

about 1.1 inches (2.8 cm) to about 1.7 inches (4.3 cm) at its widest point. This width is generally

the width of a human‘s nasal area as measured from the outer edge of one naris to the outer edge

of the other naris, although any shell width that fits generally within a human's nasal area is

acceptable. For example, but without limitation, these dimensions can be increased or decreased

by about 10%. The shell also is shaped to fit within the naric area. Some relevant dimensions

for sizing the shell and seal include the length of the philtrum (generally about 0.4 inches (1.0

cm) to about 0.8 inches (2.0 cm)) as well as the amount to which a nose protrudes (generally

about 0.7 inches (1.8 cm) to about 1.2 inches (about 3.0 cm)). Also, the Chamber, in certain

embodiments, at its widest point, is slightly smaller than the width of the shell.
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Variations, modifications, and other implementations of what is described herein will

occur to those of ordinary skill in the art without departing from the spirit and the scope of the

invention as claimed. Accordingly, the invention is to be defined not by the preceding

illustrative description, but instead by the spirit and scope of the following claims.

What is claimed is:
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A nasal mask comprising:

a shell forming a chamber having an inlet and at least one outlet; and

a first seal disposed proximate the outlet for contacting and sealing with external skin

proximate at least one naris at a base of a nose of a user donning the mask, wherein substantially

all of the sealing occurs between the seal and the external skin.

2. The nasal mask of claim 1 further comprising a second seal and wherein the shell further

comprises a second outlet.

The nasal mask of claim 2 wherein the first seal is integral with the second seal.

The nasal mask of claim I further comprising a malleable element disposed within the

The nasal mask of claim 1 wherein the seal comprises a bladder.

The nasal mask of claim 5 wherein the bladder is filled with silicone gel.

The nasal mask of claim 6 wherein the gel is molded in a predetermined configuration.

The nasal mask of claim 1 wherein the seal is bonded to the shell.

The nasal mask of claim 1 further comprising a conduit attached to the inlet.

The nasal mask of claim 9 wherein the conduit comprises an angled portion.

11. The nasal mask of claim 9 wherein the conduit comprises a rotary connection.

12. The nasal mask of claim 9 wherein the conduit comprises a ball and socket connection.

13. The nasal mask of claim 9 wherein the conduit comprises a side wall defining a lumen

within, wherein the side wall contains at least one opening in communication with the lumen.

14. The nasal mask of claim 1 further comprising a headgear apparatus attached to the mask

for retaining the mask on a user.

15. The nasal mask of claim 14 further comprising a retainer disposed about the inlet and

cooperating with the headgear apparatus to retain the mask on a user.
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16. The nasal mask of claim 15 wherein the headgear apparatus further comprises at least one

connector for attaching the headgear apparatus to the mask.

17. The nasal mask of claim 16 wherein the connector attaches to the retainer.

18. A system for treating a respiratory ailment in a recumbent or sleeping user comprising:

a nasal mask comprising a shell forming a chamber having an inlet and at least one outlet

and a first seal disposed proximate the outlet for contacting and sealing with external skin

proximate at least one naris at a base of a nose of a user donning the mask, wherein substantially

all of the sealing occurs between the seal and the external skin;

a controlled, breathable gas source; and

a conduit connecting the mask with the gas source.

19. A sea] for use with a nasal mask, the seal comprising a bladder filled with a molded

material in a predetermined configuration, the material having a durometer value less than about

ten on a Shore OOO scale, wherein the seal is configured to seal against external skin proximate

at least one naris at a base of a nose of a user.

20. The seal of claim 19 wherein the bladder is substantially planar on a side thereof for

contacting a shell of the nasal mask.

21. The seal of claim 19 wherein the bladder has at least one protrusion on a side thereof for

contacting the external skin proximate at least one naris at a base of a nose of a user.

22. The seal of claim 19 wherein the seal has a thickness and forms at least one aperture

therethrough disposable proximate a naris.

23. The seal of claim 22 wherein a thickness of the seal proximate the aperture is less than a

thickness of the seal remote therefrom.

24. The seal of claim 19 wherein the material comprises silicone.
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105 W. .(\DAMS S'l"RE}3'l‘, CHIC/\(i(), il. 60603

.I)Il{liC'l‘ '1‘E§I..EiPHONE CALLS TO: (3 12) 7044 890 Railbrd A. Bi§_§_’._l(_.€__fQl](:J_l?/SC]. __wW,_ mu

I hereby declare that all stntcnients made herein of 1n-_y own knowledge are true and that all statements made on inl‘ormation and
belief nre lieliovetl to be true; and further that these statements were made with the knowledge that willful false statements and
the like so made are punishable by fine or imprisonment, or both, under Section 100] nt"l‘itle I8 ofthc United States Code and

that such willful false statements Inayjeepa1'(lizc the validity 0f'tl1'e.applic.ation or my patent issued thereon.

Full name of sole or first invel ' ALAS"l‘,:llR EDWIN Me/\ U LEY
Inventor's sign21£ure_ _ ,..«»r' m__

Resideince City Al1i}_,l<lEl1‘JCi 5 Count1'y_W New Zcaland _,
Citizcenship ' Zealand

Post Office /\<ld:'es:“s___ Ngagulti Road. R0l'l"l-l-l:3l'_£(l,_f-\1l(:l(lPil]'{.l. New Z.eg_l_am_d i W

,I hereby declare tl_ra1 all statements made herein ofnty own knowledge are true and that all statements made on inl’ormati0n and
: beliefztre believed to be true; and further that these statements were made with the knowledge that willful false statements and

the like so made are ptutishalale by fine or iinprisontnent, or both, under Section 100! of Title 13 ofthe United States Code and
Ahat such willful ‘False statements may jeopardize the validity of the application or any patent issued thereon.

Iiull na111eoi'sec0au'l inventor w___w_ OLIVER (fxE.EE'SQ1\l k
Inventor’s .‘:‘lgI1E1lLIE‘l3Wm__ _ W
Residence Cityflfigtgglglgtci _ _~,_____ Country New Zeghgnci
Clitizetmliip Newuliicnlattd ‘*W WW _ i_______w_
Post Oi'l":c<: Address I-9A Iggjgnta Aven1u_e_Lj_3oi:ii England. Auckflnd, N_ew Zealnnd

I llerchy df:claI'e that all Statements made herein ol’my own knowledge are true and that all statements made on information and
belief'zn'e believed to betrue; and further that these statements were made with the knowledge that willful false statements and
the like so made are punishable by fine or imprisonment, or both, under Section 1001 ofTitle 18 ofthc United States Code and
that such willful i"nl:;e statements Innyjooparclize the validity ol"t.lw application ur any patent issued thereon.

Full name of third inventor EVAN STUART BRS'i'I(3ll
lnventor's sig11att1:'v;>___<§‘.?.W%’_(_@_*7 3". W Date ‘55“r‘fl’_f{;’_:Cr)_‘§l ‘~
Residence City Auckland ____Co1mlrywu Eealantl m___fl

'-Citizenship New Zealagd _. m
Ijest Office Address 100 Main f*Iigl_1)3vay, l€illei‘.§'lie Auckland New 7.e;aland

TREXLER, BUSHNELL, GIANGJORGI, BLACKSTONE 3: MARR, LTD. It 105 W. ADAMS ST. 9 CHICAGO, ILLINOIS 60803 D (312) VO4-1890A0356? WPD
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‘I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and
the like so made are punishable by fine or imprisonment, or both, under Section MOI of 'l'itle ill ofthe United States Code and

that such willful false statements may jeopardize the validity oftlie application or any patent issued thereon.

Full name ol’l"ou11h inventor SIMON ERIC F1{F.I_i.MAN _

lnventor's signature” _, H . ‘ ' Date 05} Afl?—_ll 0‘l—
Residence City Auckland 7 ___Country %N%m“ mmM_W____.__,_,____m_MHAm
(;‘itizenship_ flflewg Zealgutd _~_
Post Office Address 53 Gler|vai'__l§,o;tL_|L'l‘orba_2, Aucklaiiggflew Zealand

I hereby declare that all statements made herein ofmy own knowledge are true and that all statements made on information and

belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and
the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 13 of the United States Code and

that such willful false statements may jeopardize the validity of the application or any patent issued thereon.

Full name offifth inventor ' \ NEIL __(jLEN DAVIES __n_

Inventor's signature _ “M Date l l lugs; Q t‘_C‘g __V_“__m
Residence City Auckland __z_ Country ___Ne\_,v Zea_l__a_i_;d______ __
Citzizearsltip New Zcaland NWw_W%kw _

Post Office Address wzgjgulirowns Avenue, I’algnra_nga, Auckland, New Zealand MW __W

I hereby declare that all statements made herein of my own knowledge are true and that all staternents made on information and

belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and
the like so made are punisliable by fine or imprisonanent, or both, under Section 1001 ol"I‘ltle 18 ofthe United States Code and

that such willfitl false statements may jeopardize the validity of the application or any patent issued thereon.

Full name ofsixth inventor_n W E '1" EN JOHN S('JHOENBEl{(}

Inventor's signature w_?_,_,g_V ?_wmwMwWW_’Date§AL_Z_/ ‘WmmMm
Residence City Auel-clan w+W__m_ t3ou11tayW__§J_§vgj§grla21d _

(Iitizenship______________A___H_ United States g£_.»g\n1eriea mm _ _m_
Post Office Address 4/78 Vi/8.lalEll'l_._l_€1 Road, Remuera, Auckland, New Zealand

Ihercby declare that all statements made herein ofmy own knowledge are true and that all statements made on information and

belief are believed to be true; and further that these statements were made with the knowledge that willful fiilse statements and
the like so made are punishable by line or imprisonment, or both, under Section 1001 ofTit1e 18 ofthe United States Code and

that such willful false statements may jeopardize the validity of the application or any patent issued thereon.

Full name of seventh inventorV/I
Inventor's signature MA , _ U H Date rt’ l"‘i-‘:'§’,_::‘_‘.j____W
Residence City Auckland / Country New ZeaIand_M
Citizelasllipw _/ New nd H____ _______
Post Office Address ’ 1616 Do1}3i;Li_(;1;rgpaa Extension Mt. lloslcill Auckland. New Zealand

TREXLER. BUSHNE|,l., GIANGJORGI, BLACKSTONE 8: MARI-‘vi, LTD. I 105 W. ADAMS ST. 0 CHICAGO. ILLINOIS 60503 0 (312) 704-1890Maser WPD
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I hereby declare that all statements made herein of my own knowledge are true and that all statements inads; on information and

belief aw believed to be true; and further that these statements were made with the knowledge that willful false statements and
the like so made are punishable by fine or imprisonment, or "both, under Section 100E of Title 18 of the United States Code and

that such willful false statements may jeopardize the validity ef the application or any patent issued thereon.

Full name of eighth inventori ._Tf CRAIG ROBER'1‘}’R.BNTIC]3
It1vento1"s5-:igna1ure___
Residence City Allckland Courmy New Zealand
Citizensl1i;>____m__~_W___,_§;_fi;:I______w__.W,Mmmmmmmm,___ _____ Mum
"Post Office Address 95 I§_i\_>y_i Esglaliade, Mangere Bridge, Auckland, New Zcaland

8 E "I l€EXl,i':'R, EAUSI INELL, G|ANG%OR’G|. BLACKSTONE 8‘ MARR. LTD. I 105 W. ADAMS ST, C CHICAGO, ILLINOIS 60603 B (312) "fG4~18ElOA S fi7.WPD
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Electronic Patent Application Fee Transmittal

Title of Invention: A BREATHING ASSISTANCE APPARATUS

First Named Inventor/Applicant Name: ALASTAIR EDWIN McAULEY

Filer: Linda L. Palomar/Tiffany Lynch

Attorney Docket Number: 1171/48067/202-PCT-US

U.S. National Stage under 35 USC 371 Filing Fees

Sub-Total in

USD($)

Basic Filing:

Claims in excess of2O 1615 1 52 52

Miscellaneous-Filing:

Oath/decl > 30 months from priority date 1617
Petition:

Description Fee Code Quantity

Patent-Appeals-and-Interference:

Post-AlIowance-and-Post-Issuance:
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Sub-Total in

Description USD($)

Extension-of-Time:

Miscellaneous:

Total in USD ($)
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Electronic Acknowledgement Receipt

5531341

Confirmation Number:

Title of Invention: A BREATHING ASSISTANCE APPARATUS

First Named Inventor/Applicant Name: ALASTAIR EDWIN McAULEY

Customer Number: 00279

Filer Authorized By: Linda L. Palomar

Attorney Docket Number: 1171/48067/202—PCT—US

Time Stamp: 11:49:21

Application Type: U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment yes

PaymentType Deposit Account

Payment was successfully received in RAM $182

Deposit Account 201495

Authorizeduser —
The Director ofthe USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. 1.492 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

Document Document Description File Size(Bytes)/ Multi Pages
Number Message Digest Part /.zip (ifappl.)

_ 242913
Applicant Response to Pre-Exam

Formalities Notice Docoél 709-Oolpdl 778d3baf6-’l I 6dl)8c1 0393a2abl lc7f53II bf/I
Jlca

Fee Worksheet (PTO-875) fee-info.pdf dfb/5fU32Ue4b'l 45969B39Uf/E5820//28a
500:‘

Total Files Size (in bytes) 275045

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

lfa timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
lfa new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/R0/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PATENT APPLICATION FEE DETERMINATION RECORD """."°°“°" °' °°°"7‘ ”“"“’°‘
Effective December.8, 2094

CLNMS A5 F“-ED ' PART ' ’ SMALL ENTITY I OTHER THAN

U.S.' NATIONAL STAGE FEES

I (Column 1) H (Column 2) TYPE E’ OR SMALL ENTITY‘

O

.’mV(4) é'$50I3100
U.S.IsISA=$60IS10O =

AU. other countries = A" 20128;:‘£33338S 200/ 5 400

FEE FOR EXTRA SPEC. PGS. X $ 250 =

TOTAL CI-IARGEABLE CLAIMS OR X $ 50 =5 » .

INDEPENDENT CLAIMS minus 3 = on x 3 200 =

MIJLTIPLE DEPENDENT CLAIM PRESENT ‘ ‘Z on + 5 350 =
' If the difference in column 1 is less than zero, enter "0" in column 2 ' OR TOTAL

cI.‘AIIvIs"As' AMENDED - PART II _ A omen mm
(Column 1) I I (Column 2) (Column 3) '5 SMALL EN-"TY OR SMALL ENTRY

HEST ‘._._QI.AlM§..... .. . . _
REMAINING NUMBER ' PRESENT

4 AH’ER PREVIOUSLY EXTRA
AMENDMENT PAID FOR <

I

AMENDMENTA

CLAIMS
REMAINING NUMBER

AFTER PREVIOUSLY
AMENDMENT PAID FOR

AMENDMENT8 Independent

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM

' If the entry-In column 1 Is less than the entry In ootumn 2, write '0' In column 3. _
" Ifthe 'H|ghe6t Number Previously Pald For‘ IN THIS SPACE Is less than ‘20‘. enter '20".
"" It the ‘Highest Number Prevlousty Parks For‘ IN THIS SPACE is less than '3'. enter '3".

The "HIghesl Number Prevlpusly Paid For‘ (Total or Independent) Is the highest number tound In the appfonflate box In column 1.

Patent and Trademark OITICO - lI.$. DEPARTMENT OF COMMERCEram noars (Rev. ozrzods)
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., _‘_ V

. us N/.-\'Dl}O’l\..IAL ._91?A.c.E’ \>v0n1:{SI.1,13E1? (D O/E0)

U.S. APPL. NO. n\_rrEm~m'noMAI,.-xPH..
‘APPLICATION FlLEI')l3Y: 'lOMOS.,_.__ OR 30:-.-fOS.,)<_ S($|1|3131~n3.D13\T I I _ -

INTERNATIONAL Al4’l?LlC‘ATItON mmms IN '|."HIE APPLICATIION m LE;

Qxfimfiorial allplication 409 annexes to PER__ ‘ole I9 anlcndmcnls _\’ p'Cr/[SA/210 (gm,-C1, rm,-0 .0
gé P“‘0l"iT}'_ D0CUm¢f“(5) N011; A Scarchrcport References I
__ Request Form PC1‘/R0/‘l_Ol Omcr papcm filed
_ PCP/[B/302
__ PCT/IB/304 WIPO PUBLICAT '

-_ PCT/[B/306 . PUBLICATION NO. W0 In
PCP/IB/308 ‘ ‘ PUBLICATION DATE
PCI‘/IB/331 ' PUBLICATION LA.NG.. 33115’

__OTHER Pc'r/134.231‘! _ -. ’ NOTPUBLISHE - '
_;pCr/IPEA14o9 also 416 ' _ U.~S. duly -A Requcste-,d

RECEIVED FROM THE APPLIICANTE (other than checked above) .

' National application basic fee paid $4 Preliminary Améndment(s)
xpresS'Processing Rcquestcd ;____ _ .

Translation of the International Application"

. Uscdthb [B isopyofihc IA _ second sxxbnflssion
- _ ' _ Assignment b - IQ .7

:_y~ ». l

, ‘ForwaIdt'o~ sig1 \cr1tBranch

I ‘ Substitutcspecification 7 "
_.___ Langu.age. in clmwing‘ V _'; Smal1_Bntity Statement . » .
-‘__A11i_ole 19 Amendments‘ typc___________ '

Amcndmcnrusod in pplication Oatlt/Declanition (date submitted " ,\

Article 34 Amendment « ‘ ' A . Not csxecuted
Ameudmmt used in application " Executed
DNA _ A ‘ war of Attorney
1194 transaction done T Change of Address

- 35»U C Receit:ofReuest .'I‘O-— 13-99 Tr sn11ttatLcttcr

I to we - table oath! - eclaration received. -
l0a_te ~ f ~.
atecomlete 35 USC37 ~r "mentsmet .- .

~ - »-.. _ - DAENOECE com.LELED
A 0903 No ceofAooe 96 ~ - '

0’ 05 . otioeof is in ‘u‘ ements . - » ‘ ‘
 

O 6 0-oeodeeo e 0 6 " '
0 oe ofidefeoti e ' tltio .

golgg 209'. uogfllogi_ogfog5g_z;gdogmen;' ' V ‘ . __"
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U\'T'I‘F'.T‘I STATES T)F'.PAR'I'\IF'.\I'I‘ OF (‘,OI\’|'lVIF‘.R(“,Fl
United States Patent and Trademark Office
Address. COI\/II\/ITSST0\TFIfi‘. FOR PATENTSPO BoX1450

A1ExaILdIia,V1.1griia Z2313-1450wvl.w.uspto.goV

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS

31 212/307,993 06/17/2009 1171/48067/202-PCT-US
CONFIRMATION NO. 7084

279 FILING RECEIPT

TREXLER, BUSHNELL, GIANGIORGI,

BLACKSTONE & MARR, LTD. IIIIIIIIIIIIIIIIIIIIIIIIITIIII III III II III IIIIIIIIIIIII I IIIIIIIIIIIIIIIIIIIIIIIIIII105 wEST ADAMS STREET °°°°°°°379329°6
SUITE 3600

CHICAGO, IL 60603

Date Mailed: 09/25/2009

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the

application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit

any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

App|icant(s)
Alastair Edwin McAu|ey, Auckland, NEW ZEALAND;
Oliver Gleeson, Auckland, NEW ZEALAND;
Evan Stuart Erstich, Auckland, NEW ZEALAND;

Simon Eric Freeman, Auckland, NEW ZEALAND;
Neil Glen Davies, Auckland, NEW ZEALAND;

Stephen John Schoenberg, Auckland, NEW ZEALAND;
Kamman Law, Auckland, NEW ZEALAND;

Craig Robert Prentice, Auckland, NEW ZEALAND;

Power of Attorney: The patent practitioners associated with Customer Number 00279

Domestic Priority data as claimed by applicant
This application is a 371 of PCT/NZ2007/000185 07/13/2007

Foreign Applications
NEW ZEALAND 548575 07/14/2006
NEW ZEALAND 551103 11/06/2006

If Required, Foreign Filing License Granted: 09/22/2009

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,

is US 12/307,993

Projected Publication Date: 01/07/2010

Non-Publication Request: No

Early Publication Request: No
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Title

BREATHING ASSISTANCE APPARATUS

Preliminary Class

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international

application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT—member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent

protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ

in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicants license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it

can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may

call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier

page 2 of 3
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license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of

State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of

Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING

LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed

from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
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UNITED STATES PATENT AND TRADEMARK OFFICE IIVITFIT) STATES T)F'.PAR'I'\fF'.\I'I‘ OF (‘,OI\’|'IVlF‘.R(“,FI
United States Patent and Trademark Office
Address. COI\/II\/IISSI0\IFIfi‘. FOR PATENTSJ Box1450

xaIIdI‘Ia,Y1.1gIIia Z2313-I450wvI.w.uspto.goV

U.S. APPLICATION NUMBER NO. FIRST NAMED APPLICANT ATTY. DOCKET NO.

12/307,993 Alastair Edwin McAu1ey 1 17 1/48067/202—PCT—I IS

279
TREXLER, BUSHNELL, GIANGIORGI, PCT/NZ2007/000185

BLACKSTONE & MARE LTD.
105 WEST ADAMS STREET 07/13/2007 07/14/2006
SUITE 3600

CHICAGO’ ”_ 60603 CONFIRMATION N0. 7084
371 ACCEPTANCE LETTER

IllllllllIIIIIIIIIIIIIlllllllllllllllllllllllllllllllllllllljllwlllllllllllll

NOTICE OF ACCEPTANCE OF APPLICATION UNDER 35 U.S.C 371 AND 37 CFR 1.495

The applicant is hereby advised that the United States Patent and Trademark Office in its capacity as a
Designated / Elected Office (37 CFR 1.495), has determined that the above identified international application has

met the requirements of 35 U.S.C. 371, and is ACCEPTED for national patentability examination in the United
States Patent and Trademark Office.

The United States Application Number assigned to the application is shown above and the relevant dates are:

06/ 1 7/2009 06/ 1 7/2009

DATE OF RECEIPT OF 35 use 371( )(1), DATE OF COMPLETION OF ALL
(c)(2) and (c)(4) REQUIREMENTS 35 U.S.C. 371 REQUIREMENTS

A Filing Receipt (PTO—103X) will be issued for the present application in due course. THE DATE APPEARING
ON THE FILING RECEIPT AS THE " FILING DATE" IS THE DATE ON WHICH THE LAST OF THE 35

U.S.C. 371 (c)(1), (c)(2) and (c)(4) REQUIREMENTS HAS BEEN RECEIVED IN THE OFFICE. THIS DATE

IS SHOWN ABOVE. The filing date of the above identified application is the international filing date of the

international application (Article 11(3) and 35 U.S.C. 363). Once the Filing Receipt has been received, send all
correspondence to the Group Art Unit designated thereon.

The following items have been received:

- Copy of the International Application filed on 01/08/2009
- Copy of the International Search Report filed on 01/08/2009
- Preliminary Amendments filed on 01/08/2009
- Information Disclosure Statements filed on 01/08/2009
- Oath or Declaration filed on 06/17/2009
- U.S. Basic National Fees filed on 01/08/2009

- Assignment filed on 06/17/2009

- Priority Documents filed on 01/08/2009
- Specification filed on 01/08/2009
- Claims filed on 01/08/2009
- Abstracts filed on 01/08/2009

- Drawings filed on 01/08/2009

FORM PCT/DO/EO/903 (371 Acceptance Notice)
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Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed
to the address given in the heading and include the U.S. application no. shown above (37 CFR 1.5)

VONDA M WALLACE

Telephone: (703) 756-1425

FORM PCT/DO/EO/903 (371 Acceptance Notice)
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UNITED STATES PATENT AND TRADEMARK OFFICE IIVTTFIT) STATES T)F'.PAR'I'\IF'.\I'I‘ OF (‘,Ol\’|'lVlF‘.R(“,FI
United States Patent and Trademark Office
Address. CO1\/lI\/lTSST0\TFIfi‘, FOR PATENTSP O Box 1 4 50

Alexandria, YI.IgJIia Z2313-1450wvI.w.uspt0 gov

APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAVED APPLICANT ATTY. DOCKET N0./TITLE

12/307,993 06/17/2009 Alastair Edwin McAulcy 1171/48067/202-PCT-US
CON FIFIMATION NO. 7084

279 PUBLICATION NOTICE

TREXLER, BUSHNELL, GIANGIORGI,

BLACKSTONE & MARR, LTD. I|||I|||||||||||||||||IIILIIIIIIIIIIIIIIII||| |||I||||||||||| III|||I||I||||||||||||I|||
105 WEST ADAMS STREET °°°°°°3952727-2
SUITE 3600

CHICAGO, IL 60603

Tit|e:BREATH|NG ASSISTANCE APPARATUS

Publication No.US-2010-0000537-A1
Publication Date:01/07/2010

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO‘s publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth

in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO‘s Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703)305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to

publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managmcnt, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101



320

DOC Code; IDS PTOISBI08a (11-08)
. . . . . \ o , , A ' df S throu h 12.'31.’2UU8. OMB 0651-G031

Doc description: Information Disclosure blalement nos) Filed Us Pam and T,a§§f,‘j;fk o‘},5m‘i,;°L,_S, D9EP,,m.MENT OF COMMERCE
Under the Paperwork Reduction Act of 1995. no persons are required to respond to a collection 01 information unless it contains a valid OMB control number.

Application Number 1 122757993Filing Date 2009-01-08

INFORMATION DISCLOSURE nii-INamed inventor K] AEASTAIR EDWiN McAuLEY M
STATEMENT BY APPLICANT A;t—G;t~~ »(Not for submission under 37 CFR 1.99) » -

Examiner Name L
Attorney Docket nuiiiimi -i17ir48os7r2o2 WW

U.S.l='ATENTS

Pages,CoIumns,Lines where
Relevant Passages or Relevant
Figures Appear

Name of Patentee or Applicant
Issue Date of cited Document

6951218 2005-10-04 Gradon et at.

Fyou vvish to add additionayl/G13. Patent citation tittornnation please click the Add button. W

U.S.PATENT APPLICATION PueLi6XfioNs

. . . . Pages Columns,Lines where
Kind Pubiication Name of Patentee or Appiicant '
C0de1 Date of Cited Document Relevant Passages or Relevant

Figures Appear

20040226566 2004-11-18 Gunaratnarri et al.

if you viiisn to add additional us. Puhtished Application citation information please clicltthue Add ‘imam; '
?5i{EioN PATEN1'w§)OCUMENTS

7Pages,Co|umns,Lines
Examiner Cite Foreign Document Country Kind Publication Name ofpatemee or where Relevant
initial“ No Number3 Code2i Code-1 Date Appncam Oi Cited Passages or Retevant _Document .

Figures Appear

2004/073778 2OG4-O9-02 Resmed Ltd.

if you wieltto add additiormjgoreign Patent Document citation information ptease click thmefiztdd button W
NON-PATENT l:l&‘lA'“ERATUREfiNl5tZlmCUll1lEI~l‘l‘-S4 '

. H . lnciude name of the autho-r_(in 0APliAL tiE_-TtERS), title of the article (when appropriate), title of the ‘sternExaminer Cite W. . . . _
Initials, N0 (book, magazine, rournat, seriat, symposium, catalog. etc), date, pages(s), volume-issue numberts),

publisher, city andlor country where pubiished.

EFS Web 2.1.8



321

12307993'App|icationfi!:iumber
2009-01-08Filing Date

INFORMATION DISCLOSURE First Named Inventor ‘I/ALASTAIR EDWIN McAULEY
STATEMENT BY APPLICANT -An Um. l
( Not for submission under 37 CFR 1.99) Examiner Name J

Attorney Docket Number M 11171/48057/202

EXAMINER SIG NATURE

Examiner Signature I j:i3§teESEET&E}E2T"
*EXAlVilNER: initial if reference considered, whether or not citation is in conformance with MPEF’ 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 Soc Kind Codes of USPTO Patent Documente al_,viii'v3I~J.t£SJ",'|fQ.C2m or MPEP 901.04. 9 Enter office that issued the document. by the two—Eetter code (WIPO
Standard ST.:l-). 3 For Japanese patent documents. the indication of the year ofthe reign ofthe Emperor must precede the serial number of the patent document.
“ Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Appiicant is to place a check mark here i
English language translation is attached.

EFS Web 2.1.8



322

Application Number 12307993

Filing Date 2009-013-
INF0RMATION DISC LOS U R E "‘T”“”"’"”"‘“'"”"”““"'"'"““—“ “”““”“““““”“”“

First Named Inventor l/-‘xLASTAiR EDWIN MCAULEY
STATEMENT BY APPLICANT ~ —- ((((((~---~«~esW

_ _ Art Unit | W 1 W(Nat for sub"-"$5.03 under 37' CFR1_99) . .. .. .. . . . .
Examiner Name

Attorney Docket Nurnber~:l1171/48067I202

CERTiF£CA‘F|0N STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate seiection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
{:1 from a foreign patent office in a counterpart foreign appiication not more than three months prior to the filing of the

information disciosure statement. See 37 CFR 't.9T(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a

foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonabte inquiry, no item of information contained in the information disclosure statement was known to

any individuai designated in 37‘ CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.

Fee set forth in 37 CFR 1.17 (p) has been submitted herewith.
NONE

SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature ' A M I/RAEFORD A. eL/§cT<sroNE/ [a”a?é”(vvvv.MM-on) E”oTr3"."dIi-2aNameiiihint RAlFoit_E3_n.' I Registration Number 25156

This coilection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (anct by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the compieted

application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND

FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.0. Box 1450, Alexandria,
VA 22313-1450.

EFS Wei) 2.1.3



323

Privacy Act Statement

The Privacy Act of 1974 (PL. 93—579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the generai authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the inforrnation solicited
is voluntary; and (3) the principal purpose for which the information is used by the US. Patent and Trademark Office is to
process andior examine your submission reiated to a patent application or patent. if you do not furnish the requested
information, the US. Patent and Trademark Office may not be able to process anclior examine your submission, which may
result in termination of proceedings or abandonment of the appiication or expiration of the patent.

The information provided by you in this form wilt be subject to the foliowing routine uses:

1. The information on this form will he treated confidentially to the extent allowed under the Freedom of information Act

(5 U.S.C. 552} and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of information Act requires disclosure of these record 3.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate. or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disciosed, as a routine use, to a Member of Congress submitting a
request invoiving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disciosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record reiated to an International Application fiied under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atorriic Energy Act (42 U.S.C. 21 8( )).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or

hislher designee, during an inspection of records conducted by GSA as part of that agency's responsibiiity to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuais.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the
appiication pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be
disclosed, subject to the iimiiations of 37’ CFR 1.14, as a routine use, to the public if the record was filed in an application
which became abandoned or in which the proceedings were terminated and which application is referenced by either a
published application, an application open to public inspections or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federai, State, or iocal law

enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

EFS Web 2.1.5



324

Electronic Acknowledgement Receipt

7486958

Confirmation Number:

Title of Invention: BREATHING ASSISTANCE APPARATUS

First Named Inventor/Applicant Name: Alastair Edwin McAu|ey

Customer Number: 00279

Filer Authorized By: Linda L. Palomar

Attorney Docket Number: 1171/48067/202—PCT—US

Filing Date: 17-JUN-2009

Time Stamp: 15:09:29

Application Type: U.S. National Stage under 35 USC 371

Payment information:

Document Document Description File Size(Bytes)/ Multi Pages
Number Message Digest Part /.zip (if appl.)

5893082

Foreign Reference WO2004073778.pdf b885063301l669ac27ab3d7d7cd2894eea8
d302a

Information:



325

_ _ 183371
Information Disclosure Statement (IDS)

Filed (SB/08) DOCO42610-OO9.pdf 7439a5d 5 fi1h47f7d47 38 If7ad7hfih81(=U§
1f819

Information:

This is not an USPTO supplied IDS fillable form

Total Files Size (in bytes) 6076453

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

lfa timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/D0/E0/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and ofthe International Filing Date (Form PCT/R0/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.



326

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
0 a t. ‘ I :7‘

lntcrIift?(I)1:1:llS(1:IrlCau - |||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

(43) International Publication Date (10) International Publication Number

2 September 2004 (02.09.2004) W0 2004/073778 A1

(51) International Patent Classifi('.ation7: A61lVI 16/06 (72) Inventors; and
(75) Inventors/Applicants (for US only): GUNARATNAM,

(21) International Application Nunlbcn ivnchael, Kassipillai [AU/AU]; 3 Keiley Street, Marsfield,
PCT/AU2004/000207 New South Wales 212 (AU). KWOK, Philip, Rodney

_ _ _ [AU/AU]; 15 Davies Street, Chatswood, New South
(22) International Flllllg Date: 20 February 2004 Wales 2067 GUNEY’ Memduh 52

Eastgate Avenue, Killara, New South Wales 2071 (AU).
LITHGOVV, Perry, David [AU/AU]; 9 Staff Avenue,
Glenwood, New South Wales 2768 (AU). DARKIN,
Donald [GB/AU]; 2 Athella Place, Dural, New South

(30) Priority Data: Wales 2158 (AU). LYNCH, Susan, Robyn [GB/AU];

60/448,465 21 February 2003 (21.02.2003) US &1IiJt)7/}:*T$:(S:‘OGé‘I)("esREEPiH% N*:l"1V[§‘:’[1J1Zl:g‘]’a1I‘°}S60/482,872 27 June 2003 (27.06.2003) US 2' 2 ° 1"’ "1' 1 H1 ‘-

60/£188,810 22 July 2003 Us 9-13 Castle Street, North Parramatta, N6W South Wales

60/529,696 16 December 2003 (16.12.2003) US Ii‘)T:]et=R‘:V‘:lSt 1:Y‘%:U1j:VJ]5°:‘1;3W:1eSll31é4 (AU), 'c ar ; ar we reseent,

Applicant (for all designated States except I/S): RESMED E3-1‘1W00d» NCW 301131 WZJCS 2206 (AU)-
LllVll'l‘ED [AU/AU]; 97 Waterloo Road, North Ryde, New
South Wales 2113 (AU).

(25) Filing Language: English

(26) Publication Language: English

[Continued on next page]

(54) Title: NASAL ASSEMBLY

(57) Abstract: A nasal assembly (10) for delivering
breathable gas to a patient includes a frame (16) having
an integrally formed first connector portion (24). A
nozzle assembly (18) includes a gusset or base portion
(48) and a pair of nozzles (50). At least one inlet
conduit is structured to deliver breathable gas into the
frame and nozzle assembly for breathing by the patient.
A pair of second connector portions (26) are removahly
and rotatably connected to respective first connector
portions of the frame and are in communication with
respective inlet conduits, e.g., directly or via angle
connectors. A headgear assembly (20) is removahly
connected to the pair of second connector portions
and/or the angle Connectors so as to maintain the frame
and the nozzle assembly in a desired adjusted position
on the patient’s face.

!—l

<

00
l\
l\
("7
l\
3F
V‘
3
3
(‘I

E



327

WO 2004/073778 A1

(74) Agents: DAVIDSON, Geoffrey, Robert et 21].; Hulford &
Co., 1 Market Street, Sydney, New South Wales 2000 (AU).

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CII, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ. EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, IIR, IIU, ID, IL, IN, IS, JP, KE,
KG, KP, KR, KZ, LC, LK, LR. LS, LT, LU, LV, MA, MD,
MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM, PG,
PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SY, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM,
ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, SD, SL, SZ, TZ, UG. ZM, ZW)=
Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TIVI), Euro-
pean (AT, BE, BG, CH, CY, CZ, DE, DK, ES, FI, FR,
GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

Published:

with international search report

For two—letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes andAbbreviations ” appearing at the begin-
ning of each regular issue of the PCT Gazette.



328

WO 2004/073778 PCT/AU2004/000207

NASAL ASSEMBLY

FIELD OF THE INVENTION

[0001] The present invention relates to a nasal assembly used for treatment, e.g., of Sleep

Disordered Breathing (SDB) with Continuous Positive Airway Pressure (CPAP) or Non-

invasive Positive Pressure Ventilation (NPPV).

CROSS-REFERENCE TO PRIORITY APPLICATIONS 4

[0002] This application claims the benefit of U.S. provisional applications nos. 60/529,696,

filed December 16, 2003, 60/494,119, filed August 12, 2003, 60/448,465, filed February 21,

2003, 60/482,872, filed June 27, 2003, and 60/488,810, filed July 22, 2003, each of which is

incorporated herein in its entirety.

BACKGROUND OF THE INVENTION

[0003] Some nasal assemblies used in the treatment of SDB are designed for insertion into

the nasal passages of the patient. Air or other breathable gas is supplied by a blower and

passed along a flexible conduit to the nasal assembly.

[0004] The nasal assembly generally includes a relatively rigid shell, e.g., a frame, and a pair

‘ of nozzles (which may be in the form ofnasal pillows, nasal prongs, cannula, or nasal puffs)

that are mounted on the rigid shell and structured to be inserted into the nasal passages of the

patient. The nozzles are usually held in place using a headgear assembly, the relatively rigid

shell and headgear assembly being joined using some form of connector.

[0005] One form of known nasal assembly is described in U.S. Patent No. 4,782,832

(Trimble et al.). Trimble discloses a nasal puff assembly 20 that includes a nasal puff22

adapted to be worn adjacent the nose of a patient, together with a harness assembly 24

adapted to be worn over the head of the patient. The harness assembly 24 is designed to

operatively hold puff 22 adjacent and partially within the nasal passages of the patient.

[0006] The puff 22 is in the form of a generally Y—shaped rigid hollow plenum chamber 28

together with a pair of laterally spaced apart nares elements 30. Adjustability of the nares

elements 30 may be provided by rotatably mounting the elements 30 to the plenum chamber

28 and mounting the elements 30 in slots permitting selective lateral positioning of the

elements 30 with respect to each other. Also, the harness assembly 24 may be adjusted to

adjust the fit and seal of the nares elements 30 during use. That is, the force required to
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maintain a sufficient seal is directly associated with the force required to maintain a desired

fit. Thus, adjustment of the fit or stability of the nasal assembly directly affects the seal,

which can adversely affect patient comfort.

[0007] Other examples of nasal pillows or cannula mounted to rigid shells are disclosed in

U.S. Patent Nos. 5,724,965 and 6,431,172.

[0008] A nasal mask assembly manufactured by Viasys, i.e., Spiritus, includes a plenum

chamber with a pair of adjacent or laterally spaced nares elements. A harness assembly is

engaged with the plenum chamber to adjust the fit and seal of the nares elements during use.

Similar to Trimble, adjustment of the fit or stability of the nasal assembly directly affects the

seal, which can adversely affect patient comfort.

[0009] A nasal mask assembly manufactured by InnoMed, i.e., Nasal Aire, includes a plenum

chamber with a pair of adjacent or laterally spaced nares elements. The nares elements are

structured to engage within the mucosal surfaces or internal passages of the patient’s nose to

maintain the nasal mask assembly on the patient’s face and to provide a seal. See, e.g., U.S.

Patent No. 5,533,506.

[0010] A nasal mask assembly manufactured by Stevenson Industries (see U.S. Patent No.

6,012,455), i.e., CPAP—Pro, includes a dental anchor, a platform, and air supply tubes having

nasal pads, wherein the platform supports the air supply tubes. The dental anchor is sized to

be engaged between the teeth in the patient’s mouth so as to retain the assembly in place.

[0011] PCT Application Publication No. W0 00/1 3751 discloses a device that includes gas

delivery elements positioned into engagement with the patient’s nose by a mouthpiece fitted

to the patient’s teeth.

[0012] A common problem with known nasal assemblies, such as those discussed above, is

patient comfort. For example, the prongs tend to irritate the patient’s nose due to the tension

applied by the headgear assembly that pulls the rigid shell and prongs towards the patient’s
HOSE).

[0013] Another problem is achievement of a sealing fit with the patient’s nasal passages

without sacrificing patient comfort.

[0014] Another problem is irritation of the inside of the patient’s nostrils caused by contact

with the prongs, e.g., an edge thereof.

[0015] Another problem is irritation of the inside of the patient’s nostrils caused by air jetting

(air flow irritation) from the prongs.

[0016] Another problem is adjustment of the nasal assemblies relative to the nose and/or

head of the patient so as to accommodate various shapes and angles ofpatient’s noses.
2
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[0017] Still another problem is the direct association between sealing and stability forces that

can affect patient comfort.

SUMMARY OF THE INVENTION

[0018] One aspect of the invention is directed towards a nasal assembly that provides more

comfort to the patient.

[0019] Another aspect of the invention is directed towards a nasal assembly that provides an

effective seal with the patient’s nasal passages. Preferably, the nasal assembly is a nozzle

assembly including nozzles which comfortably come into contact with the extemal rim of the

nares and avoid the sensitive internal passages (e.g., mucosal surfaces or internal passages) of

the nasal passage.

[0020] Still another aspect of the invention is directed towards a nasal assembly that does not

rely on tension from the headgear assembly to provide an effective seal between the nozzles

and the patient’s nasal passages.

[0021] Still another aspect of the invention is directed towards a nasal assembly that is

unobtrusive.

[0022] Still another aspect of the invention is directed towards a nasal assembly that is easy

to use.

[0023] Still another aspect of the invention is directed towards a nasal assembly that

maintains a headgear adjustment setting.

[0024] Still another aspect of the invention is directed towards a nasal assembly that helps

decouple sealing and stability forces. Specifically, one aspect of the invention is directed

towards a nasal assembly that is structured such that the stability forces that act to maintain

the nasal assembly on the patient’s face are separated or at least better distinguished from the

sealing forces that act to maintain a seal between the nasal assembly and the patient’s face.

[0025] Yet another aspect of the invention is directed towards a nasal assembly that provides

a greater range ofmovement for nozzles of tlie nasal assembly.

[0026] Another aspect of the invention provides a nasal assembly for delivering breathable

gas to a patient. The nasal assembly includes a frame having a main body and a side frame

member provided on each lateral side of the main body, each side frame member including an

integrally formed first connector portion. A nozzle assembly includes a gusset or base

portion and a pair ofnozzles. The nozzle assembly is coupled with the main body ofthe

frame with the pair of nozzles structured to sealingly engage with nasal passages of a

patient’s nose in use. A pair of inlet conduits are structured to deliver breathable gas into the

3
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frame and nozzle assembly for breathing by the patient. A pair of second connector portions

are removably and rotatably connected to respective first connector portions ofthe frame.

The second connector portions are in communication with the inlet conduits via angle

connectors. A headgear assembly is removably connected to at least one of the second

connector portions and the angle connectors so as to maintain the flame and the nozzle

assembly in a desired adjusted position on the patient’s face.

[0027] Other aspects, features and advantages of this invention will become apparent from

the following detailed description when taken in conjunction with the accompanying

drawings, which are a part of this disclosure and which illustrate, by way of example,

principles of tl1is invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] The accompanying drawings facilitate an understanding ofthe various embodiments

of this invention. In such drawings:

[0029] Fig. 1 is a perspective view illustrating a partial nasal assembly constructed in

accordance with an embodiment of the invention mounted to a patient’s head and engaged

with nasal passages of the patient;

[0030] Fig. 2 is a front View of a frame ofthe nasal assembly shown in Fig. 1 with some parts

removed for clarity;

[0031] Fig. 3 is a cross-sectional View ofthe frame shown in Fig. 2;

[0032] Fig. 4 is a side View ofthe frame shown in Fig. 2;

[0033] Fig. 5 is a fi'ont View of a nozzle assembly ofthe nasal assembly shown in Fig. l;

[0034] Fig. 6 is a front cross-sectional View of the nozzle assembly shown in Fig. 5;

[0035] Fig. 7 is a side view of the nozzle assembly shown in Fig. 5;

[0036] Fig. 8 is a side cross-sectional view ofthe nozzle assembly shown in Fig. 5;

[0037] Fig. 9 is a perspective view of an embodiment of an inlet conduit and headgear

connector assembly of the nasal assembly shown in Fig. 1;

[0038] Fig. 10 is a rear perspective View ofthe inlet conduit and headgear connector

assembly shown in Fig. 9;

[0039] Fig. 11 is a perspective view of another embodiment of an inlet conduit and headgear

connector assembly adapted to be used with the nasal assembly shown in Fig. 1;

[0040] Fig. 12 is a rear perspective View of the inlet conduit and headgear connector

assembly shown in Fig. 11;
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[0041] Fig. 13 is a side View illustrating an over-the-head inlet conduit routing for the nasal

assembly shown in Fig. 1;

[0042] Fig. 14 is a side view illustrating an under-the-chin inlet conduit routing for the nasal

assembly shown in Fig. l;

[0043] Fig. 15 is a perspective View illustrating a connector for use in routing the inlet

conduits over the head of the patient;

[0044] Fig. 16 is a perspective view illustrating a connector for use in routing the inlet

conduits under the chin ofthe patient;

[0045] Fig. 17 is a perspective view illustrating a flow generator connector for use in

connecting the nasal assembly shown in Fig. 1 to a pressurized supply;

[0046] Fig. 18 is a side View illustrating an embodiment ofheadgear components for use with

the nasal assembly shown in Fig. 1;

[0047] Fig. 19 is a schematic View illustrating a patient’s nose having a substantially flat alar

angle;

[0048] Fig. 20 is a schematic View illustrating a patient’s nose having a substantially steep

alar angle;

[0049] Fig. 21 is a schematic View illustrating an embodiment of a sealing zone of a nozzle;

[0050] Fig. 22 is a graph illustrating average nostril ratios opening/entrance;

[0051] Fig. 23 is a schematic view illustrating an embodiment for calculating a base major

axis of a nozzle;

[0052] Fig. 24 is a schematic view illustrating an embodiment for calculating a base minor

axis of a nozzle;

[0053] Fig. 25 is a partial perspective View illustrating another embodiment of a nasal

assembly mounted to a patient’s head and engaged with nasal passages ofthe patient;

[0054] Fig. 26 is a partial front perspective View of the nasal assembly shown in Fig. 25;

[0055] Fig. 27 is a cross-sectional view of the nasal assembly shown in Fig. 25;

[0056] Fig. 28 is a front perspective View of a frame of the nasal assembly shown in Fig. 25;

[0057] Fig. 29 is a rear perspective View of the flame shown in Fig. 28;

[0058] Fig. 30 is a partial front perspective View of a half of the nozzle assembly ofthe nasal

assembly shown in Fig. 25;

[0059] Fig. 31 is a side cross-sectional View of the nozzle assembly shown in Fig. 30;

[0060] Fig. 32 is a perspective View illustrating an embodiment of an inlet conduit and

headgear connector assembly ofthe nasal assembly shown in Fig. 25;
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[0061] Fig. 33 is a rear perspective view of the inlet conduit and headgear connector

assembly shown in Fig. 32;

[0062] Fig. 34 is a cross-sectional view of the inlet conduit and headgear connector assembly

shown in Fig. 32 with the flexible arms in phantom;

[0063] Fig. 35 is a perspective view of a flow generator connector for use in connecting tubes

for use with the nasal assembly shown in Fig. 25 to a pressurized supply;

[0064] Fig. 36 is a side View illustrating the routing ofthe inlet conduits of the nasal

assembly shown in Fig. 25;

[0065] Fig. 37 is a side View illustrating the nasal assembly shown in Fig. 25 mounted to a
patient’s head;

[0066] Fig. 38 is a perspective View illustrating another embodiment ofa nasal assembly

mounted to a patient’s head and engaged with nasal passages of the patient;

[0067] Fig. 38B is a perspective view illustrating an inlet conduit and an inlet conduit and

headgear connector of the nasal assembly shown in Fig. 38;

[0068] Fig. 39 is a perspective view of the nasal assembly shown in Fig. 38;

[0069] Fig. 40 is a perspective view of a frame of the nasal assembly shown in Fig. 38;

[0070] Fig. 41 is a perspective view of a nozzle assembly of the nasal assembly shown in Fig.

3 8;

[0071] Fig. 42 is a perspective view illustrating the nozzle assembly shown in Fig. 41

mounted to the frame to shown in Fig. 40;

[0072] Fig. 43 is a cross-sectional View of the nasal assembly shown in Fig. 38;

[0073] Fig. 44 is a side cross-sectional View of the nasal assembly shown in Fig. 38;

[0074] Fig. 45 is a side view illustrating the nasal assembly shown in Fig. 38 mounted to a

patient’s head showing two inlet configurations;

[0075] Fig. 46 is a schematic force diagram illustrating some of the forces that are developed

when the nasal assembly shown in Fig. 38 is mounted to the patient’s head;

[0076] Fig. 47 is a cross-sectional View of an embodiment of an inlet conduit engaged with

an embodiment of an angle connector for delivering breathable gas;

[0077] Fig. 47B is a perspective view illustrating another embodiment of an inlet conduit;

[0078] Fig. 48 is a cross-sectional view illustrating another embodiment of an inlet conduit

engaged with another embodiment of a flow generator connector for delivering breathable

8333

[0079] Fig. 48B is perspective view illustrating another embodiment of an inlet conduit;
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[0080] Fig. 49 is a perspective view illustrating an embodiment of an inlet conduit of the

nasal assembly shown in Fig. 38;

[0081] Fig. 50 is a side view illustrating the nasal assembly shown in Fig. 38 prior to

engagement with nasal passages of the patient;

[0082] Fig. 51 is a front view illustrating the nasal assembly shown in Fig. 38 (in cross-

section) engaged with nasal passages of the patient;

[0083] Fig. 52 is a perspective view illustrating another embodiment of a nasal assembly

mounted to a patient’s head and engaged with nasal passages of the patient with two inlet

configurations shown;

[0084] Fig. 53 is a perspective View illustrating the nasal assembly shown in Fig. 52;

[0085] Fig. 54 is a cross—sectional view illustrating a nozzle assembly being engaged with a

flame of the nasal assembly shown in Fig. 52;

[0086] Fig. 55 is a perspective View illustrating an inlet conduit and headgear connector

assembly of the nasal assembly shown in Fig. 52;

[0087] Fig. 56 is a cross-sectional view illustrating the inlet conduit and headgear connector

assembly of the nasal assembly shown in Fig. 52;

[0088] Fig. 57 is a cross—sectional side View illustrating the nasal assembly shown in Fig. 52

about to be engaged with nasal passages of the patient;

[0089] Fig. 58 is a front view illustrating the nasal assembly shown in Fig. 52 (in cross-

section) being engaged with nasal passages of the patient;

[0090] Fig. 59 is a perspective View illustrating another embodiment of a nasal assembly

mounted to a patient’s head and engaged with nasal passages of the patient;

[0091] Fig. 60 is a perspective view of the nasal assembly shown in Fig. 59 removed from a

patient’s head;

[0092] Fig. 61 is an exploded View ofa portion ofthe nasal assembly shown in Fig. 59

illustrating the frame, nozzle assembly, and clip thereof;

[0093] Fig. 62 is a perspective view of a portion of the nasal assembly shown in Fig. 59

illustrating the clip being engaged with the frame and nozzle assembly;

[0094] Fig. 63 is a perspective view of a portion ofthe nasal assembly shown in Fig. 59

illustrating the engagement between the frame, nozzle assembly, and clip;

[0095] Fig. 64 is a partial cross-sectional View of a portion of the nasal assembly shown in

Fig. 59 illustrating the engagement between the frame, nozzle assembly, and clip;

[0096] Fig. 65 is a top perspective View of a portion ofthe nasal assembly shown in Fig. 59;

[0097] Fig. 65A is a partial enlarged view of the cushion shown in Fig. 65;

7
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[0098] Fig. 65B is a schematic diagram illustrating force distribution according to one aspect

of the present invention;

[0099] Fig. 66 is a rear perspective view of a portion of an alternative embodiment of a nasal

assembly illustrating the engagement between the frame, nozzle assembly, and clip;

[00100] Fig. 67 is a rear perspective illustrating the engagement between another

embodiment of the frame, nozzle assembly, and clip;

[00101] Fig. 68 is a perspective View illustrating the nozzle assembly shown in Fig. 66

being engaged with the frame shown in Fig. 66;

[00102] Fig. 69 is a perspective View illustrating the nozzle assembly shown in Fig. 67

being engaged with the frame shown in Fig. 67;

[00103] Fig. 70 is a perspective View illustrating the clip shown in Fig. 66 being engaged

with the frame and nozzle assembly shown in Fig. 66;

[00104] Fig. 71 is a perspective View illustrating the clip shown in Fig. 67 being engaged

with the frame and nozzle assembly shown in Fig. 67;

[00105] Fig. 72 is a perspective View of a second connector portion of the nasal assembly

shown in Fig. 59;

[00106] Fig. 73 is a cross-sectional View of a portion of the nasal assembly shown in Fig.

59 illustrating the engagement between the frame, second connector portion, and angle

connector;

[00107] Fig. 74 is a perspective view of an angle connector of the nasal assembly shown in

Fig. 59;

[00108] Fig. 74B is a perspective similar to Fig. 74 but at a different angle;

[00109] Fig. 75 is a side View of the angle connector shown in Fig. 74;

[00110] Fig. 76 is a cross—sectiona1view of the angle connector shown in Fig. 74;

[00111] Fig. 76A illustrates another embodiment of the present invention;

[00112] Fig. 76B is an exploded View of Fig. 76A;

[00113] Fig. 76C illustrates a second connector portion of the assembly ofFig. 76A;

[00114] Fig. 76D illustrates an angle connector used in the assembly of Fig. 76A;

[00115] Fig. 77 is a perspective view of a flow generator connector of the nasal assembly

shown in Fig. 59;

[00116] Fig. 78 is a cross-sectional View ofthe flow generator connector shown in Fig. 77;

[00117] Fig. 79 is a cross-sectional View ofan embodiment of an inlet conduit of the nasal

assembly shown in Fig. 59;
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[00118] Fig. 80 is a perspective View of headgear yoke of the headgear assembly of the

nasal assembly shown in Fig. 59;

[00119] Fig. 81 is a perspective View illustrating engagement between the headgear yoke

(Fig. 80) and angle connector (Fig. 74);

[00120] Fig. 82 is a cross—section through line 82-82 of Fig. 81;

[00121] Fig. 83 is a perspective View of a headgear buckle ofthe nasal assembly shown in

Fig. 59;

[00122] Fig. 84 is a perspective view ofthe nasal assembly shown in Fig. 59 illustrating

the routing of the headgear assembly;

[00123] Fig. 85 is another perspective view ofthe nasal assembly shown in Fig. 59

illustrating the routing of the headgear assembly;

[00124] Fig. 86 is a top view illustrating a nasal assembly constructed in accordance with

an embodiment of the invention;

[00125] Fig. 87 is a side View of the nasal assembly shown in Fig. 86;

[00126] Fig. 88 is a bottom View of the nasal assembly shown in Fig. 86;

[00127] Fig. 89 is an exploded View of a portion of the nasal assembly shown in Fig. 86;

[00128] Fig. 90 is a perspective View of a portion of an embodiment of a nasal assembly;

[00129] Fig. 91 is a top View of a headgear connector according to an alternative

embodiment of the invention;

[00130] Fig. 92 is a perspective View of an upper portion of a central conduit of the nasal

assembly shown in Fig. 90;

[00131] Fig. 93 is a top view of the upper portion ofthe central conduit shown in Fig. 92;

[00132] Fig. 94 is a perspective View of a lower portion of a central conduit of the nasal

assembly shown in Fig. 90;

[00133] Fig. 95 is a bottom View of the lower portion of the central conduit shown in Fig.

94; H

[00134] Fig. 96 is a perspective View of an inlet conduit of the nasal assembly shown in

Fig. 86;

[00135] Fig. 96A is a schematic view of a Y-shaped inlet connector of the nasal assembly

shown in Fig. 86;

[00136] Fig. 97 is a perspective view of an inlet connector of the nasal assembly shown in

Fig. 86;

[00137] Fig. 97A is a schematic View ofthe nasal assembly shown in Fig. 86 with the

nozzles in a first position adjacent to the nasal passages of the patient;

9
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[00138] Fig. 97B is a schematic View ofthe nasal assembly shown in Fig. 86 with the

nozzles in a second position in sealing engagement with the nasal passages of the patient;

[00139] Fig. 98 is a perspective view of another embodiment of a nasal assembly;

[00140] Fig. 99 is an enlarged perspective view ofnozzles and a gusset portion ofthe nasal

assembly shown in Fig. 98;

[00141] Fig. 100 is an enlarged perspective view of inlet conduits of the nasal assembly

shown in Fig. 98;

[00142] Fig. 101 is a front perspective View illustrating the nasal assembly shown in Fig.

98 mounted to a patient’s head;

[00143] Fig. 102 is a rear perspective View illustrating the nasal assembly shown in Fig. 98

mounted to a patient’s head;

[00144] Fig. 103 is a front perspective view illustrating the nasal assembly shown in Fig.

98 engaged with nasal passages of the patient;

[00145] Fig. 104 is a side perspective view illustrating the nasal assembly shown in Fig. 98

engaged with the nasal passages ofthe patient;

[00146] Fig. 105 is a side View illustrating the nasal assembly shown in Fig. 98 engaged

with the nasal passages of the patient;

[00147] Fig. 106 is a front perspective view illustrating the nasal assembly shown in Fig.

98 engaged with nasal passages ofthe patient;

[00148] Fig. 107 is a perspective View of another embodiment of a nasal assembly

mounted to a patient’s head;

[00149] Fig. 107-1 is a perspective View ofyet another embodiment of the present

invention;

[00150] Fig. 107-2 is a perspective View of yet another embodiment of the present

invention;

[00151] Figs. 107A-107C illustrate yet another alternative embodiment of the present

invention;

[00152] Figs. 107D and 107E illustrate still another embodiment according to the present

invention;

[00153] Fig. 107F illustrates another alternative embodiment of the present invention;

[00154] Figs. 107G and 107H illustrate another alternative embodiment of the present

invention;

[00155] Fig. 1071 illustrates still another embodiment of the present invention;

[00156] Fig. 107J illustrates yet another alternative embodiment of the present invention;

10
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[00157] Figs. 107K and l07L illustrate yet another embodiment of the present invention;

[00158] Figs. 107M-107Q illustrate cross-sections of alternative nozzles according to the

present invention;

[00159] Fig. 107R illustrates a perspective view of two nozzles like the nozzle shown in

Fig. 107Q;

[00160] Fig. 108 is a perspective view ofyet another embodiment of a nasal assembly;

[00161] Figs. 108A and 108B illustrate a tube retainer according to an embodiment of the

present invention;

[00162] Fig. 108C illustrates another tube retainer according to an embodiment of the

present invention;

[00163] Fig. 109 is an isometric view illustrating a portion ofthe nasal assembly shown in

Fig. 108;

[00164] Fig. 110 is a cross-sectional View of a portion of a nasal assembly according to the

present invention;

[00165] Figs. 110-1 and 110-2 illustrate cross-sectional views of a vent aperture according

to the present invention;

[00166] Fig. 110A is a partial enlarged cross-sectional View of the left hand side of Fig.

1 10;

[00167] Fig. 110B is an partial enlarged cross-sectional view of the right hand side of Fig.

' 110;

[00168] Fig. 111 is an exploded perspective View showing the interface between seal ring

and elbow swivel according to an embodiment of the present invention;

[00169] Fig. 112 is a partial cross-sectional view of a portion of the mask assembly shown

in Fig. 108;

[00170] Fig. 113 illustrates still another embodiment of the present invention with an

integral plug and seal assembly;

[00171] Figs. 114-126 illustrate yet another embodiment of the present invention;

[00172] Figs. 127-130 illustrate still another embodiment of the present invention;

[00173] Figs. 131-133 illustrate yet another swivel elbow according to an embodiment of

the present invention; and

[00174] Figs. 134-135 illustrate further alternative embodiments of the present invention.
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DETAILED DESCRIPTION OF ILLUSTRATED EMBODIMENTS

[00175] The following includes descriptions of several main illustrated embodiments of

the present invention. Each illustrated main embodiment includes features that may be used

with and/or in the other embodiments, as would be apparent to those of ordinary skill in the

art.

FIRST ILLUSTRATED EMBODIMENT

[00176] Fig. 1 shows an embodiment of a nasal assembly 10 structured to deliver

breathable gas to nasal passages 12 of a patient’s nose 14. The nasal assembly 10 includes a

frame 16 and a nozzle assembly 18 that may be permanently or removably connected to the

frame 16. A headgear assembly 20 (see Fig. 18) is preferably removably attached to

connection assembly 22 to maintain the frame 16 and nozzle assembly 18 in a desired

adjusted position on the patient’s face. Inlet conduits (see Fig. 49 for example) are also

removably attached to the frame 16 by a connection assembly 22 to deliver breathable gas

into the frame 16 and nozzle assembly 18 for breathing by the patient. The headgear

assembly 20 and inlet conduits are removably attached to the frame 16 by an inlet conduit

and headgear connection assembly 22. The connection assembly 22 includes first connector

portions 24 (see Figs. 2 and 3) provided by the frame 16 and second connector portions 26

adapted to be removably coupled with the first connector portions 24. The second connector

portions 26 are removably connected to the headgear assembly 20 and the inlet conduits, as

will be further discussed. I

[00177] As shown in Figs. 2-4, the frame 16 includes a main body 28 that provides a

central opening 30 for accommodating the nozzle assembly 18. The frame 16 also includes

side frame members 32 provided on each lateral side of the main body 28. The side frame

members 32 are preferably formed in one piece with the main body 28 ofthe frame 16. In

the illustrated embodiment, the frame 16 is a rigid or semi-rigid structure formed from a

polymer material. However, the frame 16 may be semi-rigid to allow flexibility of the frame

16 with respect to the patient’s face in use. The frame 16 may also be semi-rigid in certain

regions for customized flex in certain regions of the frame 16.

[00178] Each side frame member 32 includes a first connector portion 24 that is integrally

formed therewith. As best shown in Figs. 2 and 3, the first connector portion 24 includes a

connecting section 34 and an indexing section 36. The connecting section 34 is structured to

12
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interlock with the second connector portion 26 to prevent axial disengagement of the second

connector portion 26 fiom the first connector portion 24. The indexing section 36 is

structured to ratchet/detent with the second connector portion 26 to allow selective

circumferential adjustment of the second connector portion 26 with respect to the first

connector portion 24 about an axis during fit whilst remaining “locked” in adjusted position

during usage.

[00179] Specifically, the connecting section 34 of each side frame member 32 includes a

series of grooves or slots 37 that separates the connecting section 34 into a plurality of

resiliently flexible arms 38 that are structured to flex radially inwardly and outwardly. Each

arm 38 provides a rib portion 40 at the free end thereof. In use, the rib portions 40 ofthe

plurality of arms 38 are adapted to engage with corresponding portions ofthe second

connector portion 26 for coupling the first and second connector portions 24, 26 with one

another. For example, the first and second connector portions 24, 26 interlock with one

another to prevent accidental disengagement of the second connector portion 26 from the first

connector portion 24 if a force is applied to the second connector portion 26 axially away

from the first connector portion 24. Moreover, the first and second connector portions 24, 26

mate with one another to provide a good seal.

[00180] The indexing section 36 of each side frame member 32 includes a plurality of

teeth 42. The teeth 42 are structured so as to selectively engage a tooth 44 provided on the

second connector portion 26 (see Figs. 9 and 10). As a result, the second connector portion

26 can be rotated to a desired position with respect to the frame 16. In use, the tooth 44 on

the second connector portion 26 engages between selective teeth 42 provided on the indexing

section 36 in the desired position and rotationally locks the second connector portion 26 with

respect to the first connector portion 24 and hence the frame 16. For adjustment, the user can

manually change the position of the tooth 66 and the teeth 42.

[00181] In accordance with one embodiment, the teeth 42 of the indexing section 36 can

be configured so that when a predetermined torque is applied to the second comiector portion

26, the teeth 42 will automatically force the tooth 44 of the second connector portion 26

outwardly to allow rotation of the second connector portion 26 until the torque is removed

and the teeth 42 reengage with the tooth 44 of the second connector portion 26. The second

connector portion 26 can thus be rotationally adjusted or indexed with respect to the frame 16

within a predetermined angle. The angle of available rotational adjustment can be altered as

desired by altering the nmnber and positioning ofthe teeth 42 on the indexing section 36.

The adjustment angle range allows the patient to adjust the position of the nozzle assembly

13
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18 relative to the nose of the patient. For optimal positioning, in one preferred embodiment,

1002216 assembly 13 is formed from a one part molded silicone piece that attaches to frame 16.

[00182] In the illustrated embodiment, the adjusting or indexing operation is oriented

perpendicular to the connecting operation in order to minimize potential disengagement of

the second connector portion 26 from the first connector portion 24.

[00183] As best shown in Fig. 4, the main body 28 includes opposing side walls 46 that

define the central opening 30 for accommodating the nozzle assembly 18. The side walls 46

are adapted to engage with corresponding portions of the nozzle assembly 18 for coupling the

nozzle assembly 18 and the frame 16 with one another, as will be further discussed.

[00184] As shown in Figs. 5-8, the nozzle assembly 18 includes a base portion 48 and a

pair of nozzles 50 attached thereto. The base portion 48 has side Walls 52 adapted to

sealingly engage with the side walls 46 of the frame 16 and a central wall 54. The pair of

nozzles 50 each have a first portion 56 and a second portion 58. The first portion 56 is

attached to the central wall 54 of the base portion 48 in communication with respective outlet

openings provided in the central wall 54. The second portion 58 is structured to sealingly

engage with nasal passages 12 ofthe patient’s nose 14 in use and to provide a seal between

the nasal assembly 10 and the patient’s nasal passages 12. When the nozzle assembly 18 is

attached to the flame 16, the nozzle assembly 18 and the frame 16 together form a conduit for

directing breathable gas to the patient’s nose through the pair ofnozzles 50.

[00185] In the illustrated embodiment, the nozzle assembly 18 is removably attached to

the frame 16 with a snap, e.g., snap-fit, push-pin fit, or stretch over fit, which allows for

simple assembly. For example, the side walls 52 of the base portion 48 may include a rib or

groove/recess that is structured to interlock with a recess/rib provided on respective side

walls 46 of the frame 16 with a snap—fit. However, the nozzle assembly 18 may be

removably attached to the frame 16 in any other suitable manner, e.g., friction or interference

fit and/or a tongue and groove arrangement, as is known in the art. Alternatively, the nozzle

assembly 18 may be rigidly coupled to the frame 16 by an adhesive or fasteners, for example.

Also, the nozzle assembly 18 may be formed in one piece with the frame 16, or over—molded.

That is, the nozzle assembly and frame may be a one-piece structure with different

thicknesses and hardnesses to add rigidity.

[00186] Preferably, the nozzle assembly 18 is flexible, to thereby allow relative movement

between the nozzle assembly 18 and the frame 16, for increased comfort and accommodation

ofvariations in patient facial features. Moreover, the base portion 48 is structured such that it

can expand and contract to alter a distance between the frame 16 and the pair ofnozzles 50,

14
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as will be further discussed below. That is, the central wall 54 is preferably made of a

resilient and/or flexible material structured to deform, e.g., inflate upon introduction of

pressurized gas, from a generally flat configuration to a generally curved configuration in use

to thereby move the nozzles 50 towards the patient’s nose. Other portions of the base portion

48, e.g., side walls 52, may be structured to deform/inflate as well.

[00187] In the illustrated embodiment, the base portion 48 has a generally dog-bone shape.

However, the base portion 48 may have any suitable shape, including shapes to avoid contact

with sensitive regions of the patient’s face, e.g., notched base shape, to prevent contact with

the patient’s septum or otherwise minimize contact pressure in these sensitive regions.

[00188] As best shown in Figs. 1, 5, and 6, the second portion 58 of the nasal assembly is

contoured (e.g., tapered, cone-shaped, truncated hollow cone, etc.) with a portion that seals

on the underside of the nostrils (e.g., an area about the rim ofthe nostril openings) and

another portion that enters i11to the nasal passage of the patient’s nose in use. However, the

nozzles 50 may be in the form ofnasal prongs, cannula, or nasal puffs, for example, and may

sealingly engage with the nasal passages 12 in any suitable manner. For example, the nozzles

50 may seal within the nasal passages 12, against the nasal passages 12, around the nasal

passages 12, or combinations thereof‘. The nozzles 50 may be contoured to match the interior

anatomical profile of the patient’s nose. Moreover, different size and/or shape nozzles, e.g.,

small, medium, and large, may be provided to accommodate a range ofpatient’s noses.

[00189] In the illustrated embodiment, the first portion 56 of the nozzles 50 have a reduced

cross-section with respect to the second portion 58 to allow the nozzles 50 to move relative to

the base portion 48, and hence the flame 16, for increased comfort and accommodation of

Variations in patient facial features.

[00190] In one embodiment, the nasal assembly 10 uses patient-customized nozzles which

may be removably mounted to the base portion 48 or the frame 16. In a preferred form, the

nozzles are constructed from a substantially flexible polymer material, such as a silicone

elastomer. A uniquenozzle can be made match each patient’s nose by first scanning their

nose, either in situ or remotely, and then using the data for manufacture of the interface, for

example, a mold maker. Scanning can be done using either non-contact or contact methods.

Non-contact, for example photographically, or by physical Contact with a probe or by

collecting an impression of the inside of the nares of the desired Contact interface. Once a

pair of suitable nozzles are made, they are sent to the customer to be fitted to a patient.

Advantage ofthe pre-formed or customized shape is that cross-sectional area may be

maximized to reduce flow impedance. Also, the use ofpre—formed shapes improves comfort
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and increased stiffness materials such as semi-rigid plastics may be used that have greater

resistance to distorting, thus minimizing nozzle distortion of the patient’s nares. Further,

rigid plastics may be used that allows thin wall sections and allows flexibility of the nozzle

due to its connection to the base portion 48, e.g., the base portion 48 is soft and compliant.

[00191] In the illustrated embodiment, the nozzles 50 are molded in one piece with the

base portion 48 from deformable and inflatable materials. The nozzles 50 and base portion

48 may be constructed from a soft, flexible, skin-compatible material such as silicone. The

nozzles 50 and base portion 48 may be formed, for example, in an injection, compression,

and/or transfer molding process as is known in the art.

[00192] However, the nozzles 50 and base portion 48 may be formed with any suitable

material and may be formed by any suitable process. For example, the base portion 48 and

nozzles 50 may be formed separately and permanently attached to one another with an

adhesive and/or mechanical fasteners, for example. Alternatively, the base portion 48 and

nozzles 50 may be formed separately and removably attached to one another.

[00193] As aforesaid, second connector portions 26 are provided to removably connect the

headgear assembly 20 and the inlet conduits with the frame 16. As shown in Figs. 9 and 10,

each second connector portion 26 is a unitary polymeric piece (e.g., silicone) formed by

injection molding, compression molding, or blow-molding, for example. Each second

connector portion 26 includes a main body having a front portion 60 and a rear portion 62.

The front portion 60 is interlocked with the first connector portion 24 provided on the frame

16 and the rear portion 62 is removably connected to the headgear assembly 20 and the inlet

conduits. The front and rear portions 60, 62 are angled with respect to one another such that

the second connector portions 26 follow the contour of the patient’s face in use, as shown in

Fig. 1.

[00194] Specifically, the front portion 60 provides a generally cylindrical conduit 64

having a recess 66 on an inner surface thereof. The recess 66 is adapted to receive the rib

portions 40 of the plurality of arms 38 on the first connector portion 24. That is, the plurality

of arms 38 are forced towards one another as the first connector portion 24 is inserted into the

conduit 64 of the second connector portion 26. Once the rib portions 40 of the arms 38 reach

the recess 66, the arms 38 can spring outwardly into the recess 66 to provide an interlocking

engagement between the first and second connector portions 24, 26. To disengage the second

connector portion 26 from the frame 16, the patient simply pulls the second connector portion

26 axially outwardly from the frame 16 with sufficient force to release the rib portions 40

from the recess 66.
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[00195] The front portion 60 also provides a cross—bar 68 that provides the tooth 44 of the

second connector portion 26. As discussed above, the tooth 44 engages the plurality of teeth

42 provided by the first connector portion 24 to allow selective rotational adjustment of the

second connector portion 26 with respect to the first connector portion 24 and hence the

frame 16. The cross bar 68 acts as a leaf spring to resiliently bias the tooth 44 into

engagement with the teeth 42 of the first connector portion 24.

[00196] As shown in Figs. 9 and 10, the rear portion 62 of the second connector portion 26

includes a cross-bar 70 that forms an opening through which a strap ofthe headgear assembly

20 may pass and be removably connected. However, the cross-bar 70 may be configured to

provide more than one opening for connection to the headgear assembly 20. For example, as

shown in Figs. 11 and 12, the second connector portion 26‘ includes a cross—bar 71 that

provides a pair of openings through which a pair of straps of the headgear assembly 20 may

pass and be removably connected.

[00197] The rear portion 62 also provides an elongated conduit 72 adapted to be connected

to an inlet conduit that delivers breathable gas to the frame 16 and nozzle assembly 18. In the

illustrated embodiment, the conduit 72 ofthe rear portion 62 has a different cross—sectional

shape than the conduit 64 ofthe front portion 60 to facilitate connection to the inlet conduit.

However, the conduits 72, 64 of the rear and front portions 62, 60, respectively, may have

similar cross-sectional areas.

[00198] Figs. 13 and 14 schematically illustrate the routing of on ofthe first pair of inlet

conduits 74 and one of the second pair of inlet conduits 76 of the nasal assembly 10. First

ends of the first pair of conduits 74 are connected to respective conduits 72 of the second

connector portions 26. Second ends of the first pair of conduits 74 are connected to

respective first ends ofthe second pair of inlet conduits 76. Second ends of the second pair

of inlet conduits are connected to a pressurized supply that supplies pressurized breathable

gas. As a result, pressurized gas can pass through the first and second pairs of inlet conduits

74, 76 into the frame 16 and base portion 48, and through the nozzles 50 for breathing by the

patient. As shown in Fig. 1, the frame 16 includes an exhaust vent 78 that protrudes slightly

outwardly from the frame 16 and includes a series of openings for CO2 washout.

[00199] As schematically shown in Fig. 13, the first and second pairs of inlet conduits 74,

76 may be routed to extend upwardly over the head ofthe patient. For example, in Fig. 13,

the first pair of inlet conduits 74 may have a length of about 120-160 mm, preferably about

140 mm and the second pair of inlet conduits 76 may have a length of about 160-200 mm,

preferably about 180 mm. However, other length dimensions may be used as well. In the
17
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illustrated embodiment, the first pair of inlet conduits 74 are angled about 30° from

horizontal and the second pair of inlet conduits 76 are angled about 90° from horizontal, or

about 60° from the first pair of inlet conduits 74. However, the first and second pairs of inlet

conduits 74, 76 may have any suitable length and may be routed in any suitable manner to

extend upwardly over the head of the patient.

[00200] Alternatively, as schematically shown in Fig. 14, the first and second pairs of inlet

conduits 74, 76 may be routed to extend downwardly under the chin of the patient. For

example, in Fig. 14, the first pair of inlet conduits 74 may have a length of about 40-80 mm,

preferably about 60 mm and the second pair of inlet conduits 76 may have a length of about

180-220 mm, preferably about 200 mm. In the illustrated embodiment, the first pair of inlet

conduits are angled about -20° to 40° from horizontal, preferably about 30° from horizontal

and the second pair of inlet conduits 76 are angled about -90° fiom horizontal, or about —l20°

from the first pair of inlet conduits 74. However, the first and second pairs of inlet conduits

may have any suitable length and may be routed in any suitable manner toextend upwardly

over the head of the patient.

[00201] Figs. 15 and 16 illustrate embodiments of connectors structured to interconnect

the second ends ofthe first pair of conduits 74 with respective first ends of the second pair of

inlet conduits 76. The connector 80 shown in Fig. 15 is suitably angled to route the conduits

74, 76 upwardly over the head of the patient. The connector 82 shown in Fig. 16 is suitably

angled to route the conduits 74, 76 downwardly under the chin ofthe patient.

[00202] Fig. 17 illustrates a flow generator connector 84 structured to interconnect the

second ends of the second pair of inlet conduits 76 with a pressurized supply. Specifically,

the flow generator connector 84 includes a first conduit 86 structured to connect to one ofthe

second pair of inlet conduits 76 and a second conduit 88 structured to connect to the other of

the second pair of inlet conduits 76 . The flow generator connector 84 includes a third

conduit 90 structured to connect to a conduit that is connected to the pressurized supply. The

third connector 90 may include a swivel mechanism or flexible joint to allow relative

movement between the flow generator connector 84 and the conduit associated with the

pressurized supply.

[00203] In the illustrated embodiment, the inlet conduits 74, 76 provide a single air flow

channel. However, the conduits 74, 76 , connector portions 24, 26, and connectors 80, 82, 84

may be structured to provide more than one air flow channel.
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[00204] The inlet conduits 74, 76 may be manufactured in any suitable manner. For

example, the conduits 74, 76 may be extruded or the conduits may be injection molded.

Also, the inlet conduits 74, 76 may be structured from any suitable polymeric material such

as silicone or a thermoplastic elastomer, such as K.rayton®, for example.

[00205] Also, the inlet conduits 74, 76 may be formed of crush-resistant, anti-crush or

anti-kinking tubing such as that disclosed in U.S. Patent No. 6,044,844, the entirety of which

is incorporated herein by reference.

[00206] The inlet conduits 74, 76 and respective connector portions 24, 26 and/or

connectors 80, 82, 84 may be retained with a friction-type fit, mechanical fasteners, adhesive,

co~molded, insert molded, or any other suitable means.

[00207] In use, pressurized gas enters through connector 90 of the flow generator

connector 84 and proceeds through the second set of inlet conduits 76 into the first set of inlet

conduits 74 and into both side frame members 32 of the frame 16. Air passes through the

frame 16, into the base portion 48 and nozzles 50, and into the nasal passages 12 of the

patient. Exhaust gasses from the patient’s nose can exit through the exhaust vent 78

provided in the frame 16.

[00208] The headgear assembly 20 is removably attached to second connector portion 26

attached to the frame 16 to maintain the frame 16 and nozzle assembly 18 in a desired

adjusted position on the patient’s face. As shown in Fig. 18, the headgear assembly 20

includes two side portions 92 with a rear portion 94 connecting the side portions 92. Each

side portion 92 comprises a side strap 96. The rear portion 94, which interconnects the two

side portions 92, includes an upper strap 98 that passes over the top of the patient’s head and

a rear strap 100 that passes around the rear portion of the patient’s head. However, the

headgear assembly may be permanently attached to the frame.

[00209] Each side strap 96 is removably connected to the second connector portion 26.

Specifically, the end portion of each side strap 96 has a reduced width that enables the side

strap 96 to be Wrapped around the cross-bar 70 provided on the second connector portion 26.

Fastening of the side straps 96 to respective cross-bars 70 may be assisted by use of a hook

and loop material, such as Velcro®. Thus, the side straps 96 may be adjusted with respect to

the second connector portion 26 for proper fit.

[00210] The upper strap 98 and rear strap 100 are removably connected to the side straps

96 by buckles 102 provided on the side straps 96. The buckles 102 can be attached to the

side straps 96 with adhesives, stitching and/or other known manners. In the illustrated
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embodiment, the buckles 102 includes a single cross-bar to enable tl1e upper and rear straps

98, 100 to be coupled therewith. However, any other suitable buckle arrangement may be

provided to interconnect the side straps 96 with the upper and rear straps 98, 100.

[00211] The straps 96, 98, 100 ofthe headgear assembly 20 may be constructed from a

soft, flexible composite material. For example, the straps 96,98, 100 may include two layers

of material with one ofthe layers made of a fabric material and the other of the layers made

of a polymeric material. Also, the headgear assembly 20 may include one or more stiffeners

attached thereto in order to add to the rigidity of the headgear assembly 20 in certain planes

and directions, which would assist in stabilizing the nasal assembly 10 on the head of the

patient during use.

[00212] Further, the headgear assembly 20 may include any number of straps to support

the nasal assembly 10 on the patient’s head. For example, each of the side straps 96 may

include a pair of straps to be used with the second connector portion 26‘ shown in Figs. 11

and 12. Alternatively, the headgear assembly 20 may be constructed as a one piece structure.

[00213] As best shown in Fig. 1, the base portion 48 extends outwardly from the frame 16

to provide additional surface area or footprint area. As air under pressure enters the frame 16,

the base portion 48 inflates, which moves the nozzles 50 into sealing engagement with the

nasal passages 12 of the patient. For example, expansion of the base portion in the direction

ofthe nostrils causes the nozzles to move into sealing engagement with the nasal passages.

[00214] Also, a portion of the sealing force may be provided by the first portion 56, which

may be pre—loaded, like a spring, against the patient’s nostril.

[00215] That is, the base portion 48 is structured such that it can expand and contract to

alter a distance between the frame 16 and the nozzles 50. The base portion 48 moves the

nozzles 50 between a first position in which the nozzles 50 are adjacent to the nasal passages

12 of the patient and a second position in which the nozzles 50 are moved into sealing

engagement with the nasal passages 12 of the patient. Specifically, in an un—inflated

condition, the nozzles 50 are spaced from the nasal passages 12 of the patient or in light

contact therewith. \lVhen the nasal assembly 10 is pressurized by a gas, the base portion 48 is

inflated and moves the nozzles 50 into sealing engagement with the nasal passages 12 of the

patient to form a seal between the nasal assembly 10 and the patient’s nasal passages 12. As

the gas pressure is increased, the force applied to the underside ofthe nasal passages is

increased through the base portion 48.

[00216] The base portion 48 provides additional surface area or footprint area to the frame

16, which in turn provides an additional force on the nozzles 50 which increases the sealing
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efficiency of the nozzles 50. That is, the base portion 48 is configured and positioned to

force the nozzles 50 into contact with the patient’s nose. The force or pressure on the

patient’s nose is proportional to: (a) the pressure in the frame 16 and nozzle assembly 18; (b)

additional surface area ofthe base portion 48; and/or (c) the preload from materials and

geometry ofnozzles 50 or base portion 48, including central wall 54 and first portion 56 of

the base portion 48. Thus, the surface area ofthe base portion 48 may be varied, e.g., to vary

the force or pressure applied to the patient’s nose.

[00217] The side walls 52 of the base portion 48 may act as a spring structure to provide a

component of force on the patient’s face through the nozzles 50. The force may be tailored

by adjusting the thickness of the side walls 52. Moreover, the thickness of the side walls 52

may be varied in conjunction with the additional surface area provided by the base portion

48. Thus, the force provided by the base portion 48 along with the air pressure provides an

effective sealing force against the nasal passages 12 of the patient.

[00218] The base portion 48 reduces the headgear assembly tension required to achieve a

suitable seal. That is, the sealing force applied to the patient’s nose may be provided by the

base portion 48, preload and/or air pressure, and not by the tension from the headgear

assembly 20. This improves patient comfort as well as sealing properties.

[00219] Accordingly, it is desirable when adjusting the headgear assembly 20 to bring the

nozzles 50 only near or in very light contact with the patient’s nose. In this way, the base

portion 48 is not compressed substantially. In use, contact will need to be sufficient for seal.

[00220] The base portion 48 also provides a decoupling joint between the frame 16 and the

nozzles 50, thus allowing some relative movement between the nasal assembly 10 and the

user’s face. As a result, the nozzles 50 can accommodate small variations in the shape of the

patient’s nasal features without undue force, and can account for small movement of the nasal

assembly 10 relative to the patient’s nose during use, while maintaining an effective seal.

[00221] Moreover, the connection assembly 22 including the first and second connector

portions 24, 26 enables the position of the nozzles 50 to be easily adjusted with respect to the

patient’s nose. Specifically, the patient can rotate the frame 16 with respect to the headgear

assembly 20 toladjust the positioning of the nozzles 50.

[00222] Also, the base portion 48 need not be a single base form discussed above, but can

have alternative configurations. For example, the base portion 48 may be in the form of two

or more base portions provided in series.

[00223] As shown in Figs. 5 and 6, end portions of the base portion 48 are angled with

respect to one another so as to angle the nozzles 50 attached thereto with respect to one
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another. This angle, also referred to as an alar angle, can be adjusted to accommodate

different shaped noses ofpatients. For example, the nozzle assembly 10 shown in Figs. 5 and

6 has an alar angle in the range of 135-155°, preferably about 145°, to accommodate a

substantially flat nose (see Fig. 19). Alternatively, the alar angle may be in the range of 70-

90°, preferably about 80°, to accormnodate a substantially pointed or steep nose (see Fig. 20).

However, the alar angle may have any suitable size to accommodate any shape nose.

Movement of the nozzles helps accommodate steeper noses.

[00224] As shown in Fig. 21, the sealing zone ofthe nozzle 50 may extend at an angle

from about half the height of the nozzle 50. In the illustrated embodiment, the nozzle 50 has

a height of about 9 mm. However, the nozzle 50 may have any suitable height and may

provide any suitable sealing zone. (Please advise ifyou would like to remove Fig. 21 from

i the application.)

[00225] The nozzles 50 are appropriately spaced with respect to one another on the base

portion 48. The spacing is based on the size of the nozzles 50 and the available space on the

base portion 48.

[00226] The size of the nozzles 50 is based on the patient’s nostril circumference. In one

embodiment, ellipse ratios may be used to determine nozzle geometry (see Fig. 22). For

example, an ellipse ratio of 0.7 (Average + 1 Standard Deviation) may be used to determine

nozzle geometry. As shown in Fig. 23, the base major axis of the nozzle may be defined by

measurement from the center of a nostril to the upper lip. As shown in Fig. 24, the base

minor axis of the nozzle may be defined by the maximum space available between nozzles.

However, any other suitable method may be used to determine the size of the nozzles.

(Please advise if you would like to remove Figs. 22-24 from the application.)

[00227] The above-noted alar angle, sealing zone, spacing between nozzles, and size ofthe

nozzles may be determined so that a wide range ofpatients can be accommodated. Also,

different size nasal assemblies, e.g., small, medium, and large, may be provided to

accommodate different size patients. However, any other suitable measurements and

methods may be used to provide a nasal assembly that fits the widest range ofpatients.

[00228] One aspect of the invention relates to a nasal assembly that provides separate

sealing and stability forces. That is, the nasal assemblies are structured such that the stability

forces that act to maintain the nasal assembly on the patient’s face are separated or at least

better distinguished from the sealing forces that act to maintain a seal between the nasal

assembly and the patient’s face. In use, the sealing forces act on more sensitive regions of

the patient’s face, e.g., nose, and the stability forces act on less sensitive regions of the
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patient’s face, e.g., upper lip, cheeks and back of the patient’s head. Moreover, the stability

forces tend to be higher than the sealing forces. Thus, the nasal assembly is structured such

that the higher stability forces are substantially separated from the lower sealing forces to

improve patient comfort.

[00229] Specifically, the nasal assembly is structured such that stability forces applied by

the headgear assembly are distributed to the back of the patient’s head, the patient’s cheeks,

and the patient’s upper lip to maintain the nasal assembly on the patient’s face in use. The

nasal assembly includes the nozzle assembly structured to apply sealing forces to nasal

passages of the patient’s nose in use. Features of the headgear have been designed to achieve

substantially independent adjustment of sealing and stability forces. Thus, the higher stability

forces do not effect the more sensitive regions of the patient’s face, e.g., nose, as much.

[00230] Another aspect of the invention relates to the association between the nozzles and

the base portion to apply a force to the patient’s face. Specifically, the base portion is

structured to apply a component of force to the patient’s face and the nozzles are structured to

apply a component of force to the patient’s face.

[00231] As shown in Fig. 1, for example, the base portion may have a substantially rigid

structure such that it applies a relatively small component of force on the patient’s face. That

is, the base portion may not be substantially inflatable or expandable when pressurized by a

gas. In contrast, the nozzles may have a flexible structure such that they provide a relatively

larger component of force on the patient’s face. That is, the first portion 56 ofthe nozzles 50

may act as a spring structure, e.g., spring-loaded or resilient, to provide a component of force

on the patient’s face through the nozzles 50. By spring-loaded, it is meant that the nozzles

apply a predetermined force against the user’s nasal sealing area, for sealing purposes.

Preferably, nozzles are preloaded before introducing pressurized gas to provide a sealing

force with the user. As a result, the base portion and nozzles together provide a force to

provide a seal between the nasal assembly and the patient’s nasal passages.

[00232] Alternatively, the base portion may have a flexible structure such that it applies a

relatively large component of force on the patient’s face when inflated. In contrast, the

nozzles may have a more rigid structure such that they apply a relatively smaller component

of force on the patient’s face. As a result, the base portion and nozzles together provide a

force to provide a seal between the nasal assembly and the patient’s nasal passages.

[00233] Thus, the nozzle assembly may be structured such that the nozzles are spring-

loaded or resilient to apply a sufficient component of force for sealing. Thus, the base

portion can be structured more rigidly to apply a smaller component of force for sealing.
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Alternatively, the nozzle assembly may be structured such that the base portion is sufficiently

expandable to apply a sufficient component of force for sealing and the nozzles can be

structured more rigidly to apply a smaller component of force for sealing. Alternatively, the

nozzles may be substantially rigid, e.g., where the nozzles are tailored for a particular user.

This alternative can be combined with the earlier embodiment (relating rigid base portions

and spring-loaded (e.g. preloaded) nozzles). In this event, the base of the nozzle may be

structured to provide a variable amount ofpreload, and the sealing portion ofthe nozzle,

preferably tailored to the user, may be relatively more rigid. Also, the nozzle assembly may

be structured such that the base portion and nozzles provide substantially similar components

of force for sealing.

SECOND ILLUSTRATED EMBODIMENT

- [00234] Figs. 25-37 illustrate another embodiment of a nasal assembly, indicated as 210.

As best shown in Figs. 25-27, the nasal assembly 210 includes a frame 216 and a nozzle

assembly 218 that is removably connected to the frame 216. A headgear assembly 220 (see
Fig. 37) is removably attached to the frame 216 to maintain the frame 216 and nozzle

assembly 218 in a desired adjusted position on the patient’s face. Inlet conduits 274 (see

Figs. 36 and 37) are also removably attached to the frame 216 to deliver breathable gas into

the frame 216 and nozzle assembly 218 for breathing by the patient. The headgear assembly

220 and inlet conduits 274 are removably attached to the frame 216 by an inlet conduit and

headgear connection assembly 222. The connection assembly 222 includes first connector

portions 224 (see Figs. 28 and 29) provided by the frame 216 and second connector portions

226 adapted to be removably coupled with the first connector portions 224. The second

connector portions 226 are removably connected to the headgear assembly 220 and the inlet

conduits 274, as will be further discussed. 1‘

[00235] As shown in Figs. 28 and 29, the frame 216 includes a main body 228 that

provides a central opening 230 for accommodating the nozzle assembly 218. The frame 216

also includes side frame members 232 provided on each lateral side ofthe main body 228.

Each side frame member 232 includes a first connector portion 224 that is integrally formed

therewith. The first connector portion 224 is in the form of a conduit 264 having a recess 266

on an inner surface thereof. The frame 216 also includes a series of openings 278 for CO2 *

washout.
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