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FRAME AND VENT ASSEMBLY FOR MASK ASSEMBLY

CROSS-REFERENCE TO APPLICATIONS

[0001] This application claims the benefit of U.S. Provisional Patent Application No.

60/858,700, filed November 14, 2006, which is incorporated herein by reference in its

entirety.

FIELD OF THE INVENTION

[0002] The present invention relates to a frame and vent assembly for a mask assembly

used for Non-invasive Positive Pressure Ventilation (NPPV) and for continuous positive

airway pressure (CPAP) therapy of sleep disordered breathing (SDB) conditions such as

obstructive sleep apnea (OSA).

BACKGROUND OF THE INVENTION

[0003] Treatment of sleep disordered breathing (SDB), such as obstructive sleep

apnea (OSA), by continuous positive airway pressure (CPAP) flow generator systems

involves the continuous delivery of air (or other breathable gas) pressurized above

atmospheric pressure to the airways of a human or other mammalian patient via a conduit and

a mask. Typically, the mask fits over the mouth and/or nose of the patient. Pressurized air

flows to the mask and to the airways of the patient via the nose and/or mouth. As the patient

exhales, carbon dioxide gas may collect in the mask. A washout vent in the mask or conduit

discharges the exhaled gas from the mask to atmosphere.

[0004] The washout vent is normally located in the mask or near the mask in the gas

delivery conduit coupled to the mask. The washout of gas through the vent to the atmosphere

removes exhaled gases to prevent carbon dioxide build-up, and hence "rebreathing", which

represent a health risk to the mask wearer. Adequate gas washout is achieved by selecting a

vent size and configuration that allows a minimum safe washout flow at a low operating

CPAP pressure, which typically can be as low as 4 cm H O for adults and 2 cm H2O for

children.

[0005] Noise is a significant issue in CPAP treatment for the patient and/or the

patient's bed partner. Excessive noise can lead to patients being non-compliant with the



CPAP therapy. One source of noise is the exhaust through the vent in the mask or conduit.

The flow of gas through the vent creates noise as it exits to and interacts with the atmosphere.

Noise can adversely affect patient and bed-partner comfort, depending on both the magnitude

and character of the noise. Further, bi-level gas delivery regimes tend to generate more noise

than do constant level gas delivery regimes. This is thought to be due to the extra turbulence

created by the gas accelerating and decelerating as it cycles between relatively low and

relatively high pressures in the bi-level gas delivery systems.

[0006] There is a long felt and continuing need to reduce the noise associated with the

washout or venting of exhaled gases. Reducing the noise of gas being exhausted from a mask

or conduit can significantly improve the user friendliness of the CPAP treatment.

SUMMARY OF THE INVENTION

[0007] One aspect of the invention relates to a nasal or full-face mask frame including

a main body and a vent assembly provided to the main body. The vent assembly includes a

plurality of holes arranged in at least one column. The holes are positioned on a relatively flat

and/or non-recessed portion of the main body.

[0008] 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 this invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The accompanying drawings facilitate an understanding of the various

embodiments of this invention. In such drawings:

[0010] Fig. 1 is a front perspective view of a full facial mask assembly according to

an embodiment of the present invention;

[0011] Figs. 2-1 to 2-7 are various views of an extra-small size frame for a full facial

mask assembly according to an embodiment of the present invention;

[0012] Fig. 2-8 is a cross-sectional view of a frame according to an embodiment of

the present invention;



[0013] Fig. 2-9 is an enlarged cross-section view of a vent hole according to an

embodiment of the present invention;

[0014] Fig. 2-10 is an enlarged plan view of a relatively flat portion of a frame and

vent assembly according to an embodiment of the present invention;

[0015] Figs. 3-1 to 3-7 are various views of a small size frame for a foil facial mask

assembly according to an embodiment of the present invention;

[0016] Figs. 4-1 to 4-7 are various views of a medium size frame for a foil facial mask

assembly according to an embodiment of the present invention; and

[0017] Figs. 5-1 to 5-7 are various views of a large size frame for a foil facial mask

assembly according to an embodiment of the present invention.

DETAILED DESCRIPTION OF ILLUSTRATED EMBODIMENTS

[0018] The following includes descriptions of several illustrated embodiments of the

present invention, which may share common characteristics and features. It is to be

understood that one or more features of any one embodiment may be combinable with one or

more features of the other embodiments. In addition, each single feature or combination of

features in any of the embodiments may constitute an additional embodiment.

Mask Assembly

[0019] Fig. 1 illustrates an embodiment of a foil facial mask assembly ("FMA") 10

including a frame 20 and vent assembly 30 according to an embodiment of the present

invention. As illustrated, the mask assembly 10 includes a frame 20, a cushion 40 provided

to the frame 20 and adapted to form a seal with the patient's face, an elbow assembly 50

provided to the frame 20 and adapted to be connected to an air delivery tube (not shown) that

delivers breathable gas to the patient, and a forehead support 60 to provide a support and

stability mechanism between the mask assembly 10 and the patient's forehead. A headgear

assembly (not shown) may be removably attached to the frame 20 and the forehead support

60 to maintain the mask assembly 10 in a desired adjusted position on the patient's face.

[0020] Further details and embodiments of this type of mask assembly are disclosed

in PCT Application Nos. PCT/AU2006/000031, PCT/AU2006/000035, and

PCT/AU2006/000037, each of which is incorporated herein by reference in its entirety.



Mask Frame

[0021] Figs. 2-1 to 2-7 illustrate the frame 20 isolated from the other components of

the mask assembly 10. As illustrated, the frame 20 includes a main body 65, an upper support

member 70 adapted to support the forehead support 60, lower headgear clip receptacles 72

adapted to be engaged with clips 74 (e.g., see Fig. 1) provided to straps of a headgear

assembly (not shown), and a lower bore or annular elbow connection seal 76 adapted to

engage the elbow assembly 50. Also, the top wall of the frame 20 includes a plurality of slots

78 therethrough, e.g., three slots, that are adapted to engage a cushion clip 80 (portions of clip

80 shown in Fig. 1) that retains the cushion 40 to the frame 20. In addition, the frame 20

includes a vent assembly 30 for gas washout. In an embodiment, the frame 20 is molded in

one-piece with polycarbonate.

Vent Assembly

[0022] As best shown in Figs. 2-1 to 2-5, 2-8, and 2-10, the vent assembly 30 is

provided to an upper portion of the frame 20. Specifically, the vent assembly 30 is positioned

on a relatively flat portion 22 of the frame 20 between spaced-apart side walls 7 1 of the upper

support member 70. As illustrated, the relatively flat portion 22 has a generally oval shape

and defines a relatively smooth, planar surface. Moreover, the relatively flat portion 22 is not

substantially recessed with respect to the surrounding portions of the frame 20, e.g., not

concave.

[0023] In an embodiment, as best shown in Fig. 2-10, the relatively flat portion 22

may have a length L of about 40-50 mm, e.g., 44.72 mm, and a width W of about 15-20 mm,

e.g., 18 mm. i addition, the relatively flat portion 22 may be inclined with respect to vertical

to direct exhausted air upwardly and outwardly from the frame in use. hi an embodiment, as

best shown in Fig. 2-8, the relatively flat portion 22 may be inclined at an angle α with respect

to vertical. The angle αmaybe about 20°-30°, e.g., 25°. Although specific dimensions and

ranges of the relatively flat portion 22 are indicated, it is to be understood that these

dimensions and ranges are merely exemplary and other dimensions and ranges are possible

depending on application. For example, the exemplary dimensions may vary by 10-20% or

more or less depending on application.

[0024] This arrangement allows gas to freely exit the vent assembly 30, which results



in less noise. Specifically, the vent assembly 30 is positioned on the relatively flat portion 22

so that gas exiting the vent assembly 30 will have less interference with the frame 20. Less

gas interference with the frame 20 results in less noise.

[0025] In the illustrated embodiment, the vent assembly 30 includes a plurality of

holes 35 arranged in a five column pattern. The five column pattern includes a center column

32, flanked by intermediate columns 34, which in turn are flanked by outside columns 36. As

illustrated, the columns 32, 34, 36 are aligned or parallel to the longitudinal axis L of the

frame 20, e.g., the center column 32 is aligned with the longitudinal axis L and the

intermediate and outside columns 34, 36 are parallel to the longitudinal axis L (see Fig. 2-3).

[0026] The center column 32 includes 3-20 holes, e.g., 8 holes, the intermediate

columns 34 each include 3-20 holes, e.g., 8 holes, and the outside columns 36 each include 3-

20 holes, e.g., 6 holes. As illustrated, the holes in the center column 32 are offset with the

holes in the intermediate columns 34. Also, the holes in the center column 32 are aligned

with the holes in the outside columns 36, with the center column 32 having two additional

holes at the lower end.

[0027] In the illustrated embodiment, each hole 35 has a generally part conic shape,

including opposed walls that converge from a larger (inside) diameter to a smaller (outside)

diameter, as viewed in the direction of exhausted gas. m an embodiment, as best shown in

Fig. 2-9, Dl maybe about 0.65-0.75 mm, e.g., 0.7 mm, D2 maybe about 2-3 mm, e.g., 2.4

mm, and D3 maybe about 13.5°-14.5°, e.g., 14°. Although specific dimensions and ranges of

the hole are indicated, it is to be understood that these dimensions and ranges are merely

exemplary and other dimensions and ranges are possible depending on application. For

example, the exemplary dimensions may vary by 10-20% or more or less depending on

application.

[0028] As illustrated, all the holes 35 are positioned within the fiat portion 22. The

holes are positioned relatively compact such that the holes are nearly touching when viewed

from an inner side of the frame (e.g., see Figs. 2-2 and 2-4). The holes and/or hole

arrangement may be designed to reduce noise.

[0029] However, the frame 20 may include other suitable vent arrangements. For

example, the frame 20 may include vent arrangements such as those described in U.S. Patent

Publication No. WO 2006/074516, published July 20, 2006, and PCT Application No.



PCT/AU2006/001507, filed October 13, 2006, which claims the benefit of U.S. Design

Application No. 29/258,084, filed April 14, 2006, and U.S. Provisional Patent Application

Nos. 60/734,282, filed November 8, 2005, 60/758,200, filed January 12, 2006, 60/795,615,

filed April 28, 2006, 60/819,626, filed July 11, 2006, and 60/838,442, filed August 18, 2006,

each of which is incorporated herein by reference in its entirety. The vent arrangement is

preferably incorporated into the flat portion 22 of the frame 20 so there is less gas interference

with the frame 20.

Frame Size

[0030] The mask frame 20 may be provided in various sizes, e.g., extra-small, small,

medium, and large, to accommodate a wide range of patients. For example, Figs. 2-1 to 2-7

illustrate an extra-small size frame 20, Figs. 3-1 to 3-7 illustrate a small size frame 220, Figs.

4-1 to 4-7 illustrate a medium size frame 320, and Figs. 5-1 to 5-7 illustrate a large size frame

420. The components of the various size frames 20, 220, 320, 420 are substantially similar

and indicated with similar reference numerals. It should be appreciated that any suitable

number of sizes may be provided.

[0031] 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

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

conjunction with other embodiments, e.g., aspects of one embodiment maybe combined with

aspects of another embodiment to realize yet other embodiments. Further, each independent

feature or component of any given assembly may constitute an additional embodiment. In

addition, while the invention has particular application to patients who suffer from OSA, it is

to be appreciated that patients who suffer from other illnesses (e.g., congestive heart failure,

diabetes, morbid obesity, stroke, barriatric surgery, etc.) can derive benefit from the above

teachings. Moreover, the above teachings have applicability with patients and non-patients

alike in non-medical applications.



WHAT IS CLAIMED IS:

1. A nasal or full-face mask frame, comprising:

a main body; and

a vent assembly provided to the main body, the vent assembly including a

plurality of holes arranged in at least one column,

wherein the holes are positioned on a relatively flat and/or non-recessed

portion of the main body.

2. The mask frame according to claim 1, further comprising an upper support

member adapted to support a forehead support.

3. The mask frame according to claim 2, wherein the relatively flat and/or non-

recessed portion is positioned between spaced-apart side walls of the upper support member.

4. The mask frame according to any one of claims 1-3 , wherein the relatively flat

and/or non-recessed portion has a generally oval shape.

5. The mask frame according to any one of claims 1-4, wherein the relatively flat

and/or non-recessed portion defines a relative smooth, planar surface.

6. The mask frame according to any one of claims 1-5, wherein the relatively flat

and/or non-recessed portion is not substantially recessed with respect to surrounding portions

of the frame.

7. The mask frame according to any one of claims 1-6, wherein the relatively flat

and/or non-recessed portion is inclined with respect to vertical so that the holes are adapted to

direct exhausted air upwardly and outwardly from the frame in use.

8. The mask frame according to claim 7, wherein the relatively flat portion is

inclined about 20°-30° with respect to vertical.



9. The mask frame according to claim 8, wherein the relatively flat portion is

inclined about 25° with respect to vertical.

10. The mask frame according to any one of claims 1-9, wherein the relatively flat

portion has a length of about 40-50 mm and a width of about 15-20 mm.

11. The mask frame according to claim 10, wherein the relatively flat portion has a

length of about 44.72 mm and a width of about 18 mm.

12. The mask frame according to any one of claims 1-11, wherein the holes of the

vent assembly are positioned on the relatively flat and/or non-recessed portion so that gas

exiting the holes will have less interference with the frame.

13. The mask frame according to any one of claims 1-12, wherein the main body

has a longitudinal axis and the at least one column is aligned with or parallel to the

longitudinal axis.

14. The mask frame according to claim 13, wherein the vent assembly includes a

center column aligned with the longitudinal axis.

15. The mask frame according to any one of claims 1-14, wherein the vent

assembly includes a plurality of holes arranged in a five column pattern.

16. The mask frame according to claim 15, wherein the five column pattern

includes a center column, flanked by intermediate columns, which in turn are flanked by

outside columns.

17. The mask frame according to claim 16, wherein the center column includes 3-

20 holes, the intermediate columns each include 3-20 holes, and the outside columns each

include 3-20 holes.



18. The mask frame according to claim 17, wherein the center column includes 8

holes, the intermediate columns each include 8 holes, and the outside columns each include 6

holes.

19. The mask frame according to any one of claims 16-18, wherein the holes in the

center column are offset with the holes in the intermediate columns.

20. The mask frame according to any one of claims 16-19, wherein the holes in the

center column are aligned with the holes in the outside columns.

2 1. The mask frame according to any one of claims 1-20, wherein each hole has a

generally part conic shape including opposed walls that converge from a larger diameter to a

smaller diameter as viewed in the direction of exhausted gas.

22. The mask frame according to claim 21, wherein each hole has a smaller

diameter of about 0.65-0.75 mm, a length of about 2-3 mm, and a converge angle of about

13.5°-14.5°.

23. The mask frame according to claim 22, wherein each hole has a smaller

diameter of about 0.7 mm, a length of about 2.4 mm, and a converge angle of about 14°.

24. The mask frame according to any one of claims 1-23, wherein each column

includes 3-20 holes.

25. The mask frame according to any one of claims 1-24, further comprising lower

headgear clip receptacles adapted to be engaged with clips provided to straps of a headgear

assembly.

26. The mask frame according to any one of claims 1-25, further comprising a

plurality of slots adapted to engage a cushion clip that retains a cushion on the frame.



7. A mask assembly comprising:

a mask frame according to any one of claims 1-26; and

a cushion provided to the mask frame.
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