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INEXTENSIBLE HEADGEAR AND CPAP OR VENTILATOR MASK ASSEMBLY
WITH SAME

CROSS-REFERENCE TO RELATED APPLICATION
[0001] This application claims priority from U.S. provisional application setial

number 60/400,686, filed August 5, 2002, the drawings and specification of which are
incorporated herein by reference.

BACKGROUND OF THE INVENTION
1. Field of the Invention

[0002] This invention relates to a respiratory mask for use with a non-invasive
positive pressure ventilation device and headgear for use with such a respiratory mask, and a
frame to allow connection of a respiratory mask to the headgear.

2. General Background and Related Art

[0003] Non-invasive positive pressure ventilation (NIPPV) techniques, such as, for
example, the application of continuous positive airway pressure (CPAP), have been used for
the treatment of Sleep Disordered Breathing (SDB), such as Obstructive Sleep Apnea (OSA).
An apparatus for applying NIPPV typically comprise a blower, an air delivery conduit, and a
patient interface. A number of different patient interfaces are known, such as nasal masks,
nose and mouth masks, full face masks, and nasal prongs or pillows. In all cases, some form
of mask retaining feature, such as a headgear, is required to position the mask on the face and
to counterbalance the force which results from the application of pressurized air that seeks to
push the mask off the face.

[0004] A nasal mask typically comprises a generally triangularly shaped chamber
constructed from a relatively rigid material, such as polycarbonate, with an open side that,
when in use, is positioned against the face. The edge of the open side typically includes a

cushion that helps form a seal on the patient’s face. The cushion is typically soft to facilitate
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patient comfort. It is important that there be a good seal with few leaks becanse leaks can
compromise therapy, e.g., cause air jetting and noise, which may be uncomfortable for the
patient and cause improper functioning of the blower. Patient comfort is important since the
patient must sleep while wearing the mask.

[0005] Prior art masks have typically been fairly uncomfortable for the patient.
Previously, the masks themselves were uncomfortable dus to 4 relatively small surface area
(i.e., contacting area) of the cushion and an insubstantial degree of flexibility of the cushion.
However, there have been advances in the design of masks, which have increased the surface
area and the flexibility of the cushion, Therefore, the masks themselves have been improved
in design so as to allow relatively comfortable engagement with the face. However, there
remains a deficiency in the art to hold the mask to the patient’s face in a manner that is
comfortable for the patient for all pressures delivered to the mask.

[0006] In particular, previous designs of headgear that connect to the mask to hold the
mask to the face, have utilized flexible straps which generally wrap around the head and
connect to the mask (or a frame connected to the mask). The straps of the headgear are
constructed of elastic, extensible material to incroase patient comfort, However, the elasticity
of the straps requires the mask to be strapped to the patient’s face with an uncomfortable
pressure. This is because the mask must be held to the face with strap tension sufficient to
prevent leaks of air between the cushion and the face when the blower delivers a high
pressure of air to the mask. The straps may be adjusted so that the residual elastic force in the
straps is negligible to decrease the pressure applied to the face by the mask. However, this
may be insufficient to hold the mask to the face during high pressure air delivery with
sufficient force to prevent leaks. Even if no leaks are present, the mask may be caused to lift

away from the face due to the high pressure of air, which reactively stretches the straps of the
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headgear. After lifting away, the elasticity of the straps causes the mask to recoil against the
face upon cessation of the high pressure air delivery.

[0007] Stated differently, in the case of use with a varying air pressure source such as
a ventilator or automatic CPAP device, or a CPAP device with an initial pressure ramp, if the
straps are done up or tensioned sufficiently tight to seal at high pressure, there will be
unnecessary excess force on the face at low pressure. Conversely, if the straps are done up or
tensioned enough to just seal at low pressure, the mask will 1ift off the face and leak at high
pressure.

[0008] Additionally, elastic straps of previous headgear designs have a tendency to
wander or slide about the patient’s head when the patient moves during sleep. This sliding of
the headgear may cause headgear tension vectors to mave away from their optimal position
giving rise to leak and/or discomfort.

[0009] Furthermore, straps of prior art headgear have typically not been designed to
allow both precise and casy adjustment. Therefore, the straps and adjustment of them were
relatively cumbersome to the patient. Additionally, the elastic and pliable straps tend to flop
and tangle when donning the headgear. Moreover, many designs required the patient to refit
the headgear every time the headgear was removed and subsequently put back on.

[0010] Other drawbacks of the prior art relate to the connection of the headgear to the
mask itself. This connection is accomplished either by clips attached ditectly to the mask and
the straps of the headgear, or by use of a frame. Typical frames are connected to the mask
and have connection points or clips thereon to allow connection of straps of the headgear.
Typically, one or more connections of straps to the frame were of a quick release type to
allow emergency removal of the mask, However, previous designs for frames have required

additional componentry which increases costs of the mask/headgear assembly and/or have
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required some form of forehead support, Additional contact of the frame with the face may
decrease the degree of comfort for the patient.
SUMMARY OF THE INVENTION

[0011] It is therefore one aspect of the invention to overcome the deficiencies noted
above with respect to prior art masks and headgear.

[0012] It is another aspect to provide a headgear that provides a secure fit of a mask
without compromising patient comfort and/or the seal between the cushion and the patient.

[0013] It is yet another aspect to provide a headgear that provides a secure fit of a
mask and is relatively easy to adjust.

[0014] It is a further aspect of the invention to provide headgear that retains its shape,
like a cap.,

[0015] It is a further aspect of the invention to provide headgear which allows for
microadjustment of headgear tension.

[0016] 1t is a further aspect of the invention to provide a mask frame which is
selectively deformable,

[0017] It is a further aspect of the invention to provide a mask frame which is micro-
deformable.

[0018] It is a further aspect of the invention to provide a mask cushion which is
controllably inflatable,

[0019] In accordance with one embodiment of the invention, a respiratory mask for a
CPAP device is provided. The headgear includes a strap portion formed of a substantially
inextensible material. The strap portion has formed on one end thereof a connecting structure
configured to connect to a respiratory mask.

[0020] In accordance with another embodiment of the invention, a headgear is
provided for a respiratory mask of a ventilator or CPAP device. The headgear includes a

e
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strap portion formed of & substantially inextensible material and having formed on one end
thereof a cannecting structure that is configured to adjustably connect to the mask so as to
allow a spacing between the strap and mask to be altered.

[0021] These and other aspects will be described in or apparent from the following

detailed description of preferred embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] Figure 1 is a perspective view of a respiratory mask according to one
embodiment of the invention;

[0023] Figure 2 is a top plan view of the respiratory mask shown in Figure 1;

[0024] Figure 3 is a bottom plan view of the respiratory mask shown in Figure 1;

[0025] Figure 3A is a cross sectional view of the respiratory mask shown in Figure 3
taken along line I-I;

[0026] Figure 4 is 2 side view of the respiratory mask shown in Figure 1;

[0027] Figure 5 is a side view of a headgear according to one embodiment of the
invention shown in position on a patient’s head;

[0028] Figure 6 is a cross-sectional view of a clip element in use with the headgear
shown in Figure 5;

[0029] Figure 7 is a cross-sectional view of another clip element in use with the
headgear shown in Figure 5;

[0030] Figure 8 is a top plan view of a headgear according to another embodiment of
the invention,

[0031] Figure 9 is a side view of the headgear shown in Figure 8 in position on a

patient’s head;
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[0032] Figure 10 is a cross-scctional view of & connecting structure used to connect
the headgear shown in Figure 8 with a mask;

[0033] Figure 11 is a cross-sectional view of another connection arrangement used to
connect the headgear shown in Figure 8 with a mask;

[0034] Figure 12 is a cross-sectional view of a jig structure used to punch holes
within straps of a headgear;

[0035] Figure 13 is a top plan view of a frame according to another embodiment of
the invention;

[0036] Figure 14 is a cross-sectional view of a portion of the frame shown in Figurc
13 along line 14-14 in Figure 13;

[0037] Figure 15 is a side view of a headgear, frame, and mask according to another
embodiment of the invention in position of a patient’s head;

[0038] Figure 16 is a front view of the headgear, frame, and mask shown in Figure
15;

[0039] Figure 17 is a perspective view of a connecting portion and fastener according
to one embodiment of the invention;

[0040] Figure 18 is a perspective view of a connecting portion and fastener according
another embodiment of the invention;

[0041] Figure 19 is a perspective view of the headgear, frame, and mask shown in
Figure 15 in a released position;

[0042] Figure 20 is a side view of the frame shown in Figure 15;

[0043] Figure 21 is a perspective view of a spring clip and elongated member; and

[0044] Figure 22 is a cross-sectional view of the spring clip shown in Figure 21.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

“Omega” Nose and Mouth Mask
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[0045] FIG. 1 shows a respiratory mask, generally indicated at 100, embodying the
principles of one embodiment of the present invention. As shown, the mask 100 includes a
shell structure 102 and a cushion 104. It is noted that the mask 100 is shown as a type
configured to fit around both a nose and mouth of 2 patient. It is also contemnplated, however,
that the mask 100 may be of a type to fit around just the nose or just the mouth of the patient
without diverting from the principles of the invention. Accordingly, the mask 100 and, in
particular, the cushion 104 has a general triangular shape, as can be seen in FIGS. 2 and 3. In
one form, a face-contacting portion of the cushion 104 comprises a compliant fourn structure
having an external air-tight skin. The skin could be a separate molding ar an infegral skinned
foam. Where the skin is separate, the skin could be attached at peripheral points to the foam.
Alternatively, the skin could be attached to the foam using an adhesive. Materials suitable
for forming either the foam or the skin include polyurethane and silicone.

[0046] The shell structure 102 has a substantially hollow, or cup-like, configuration,
as shown in FIG. 3. The shell structure 102 has an inlet 106 connected thereto, which is
defined by a substantially cylindrical tube portion 108, which extends from the shell stracture
102, The tube portion 108 is configured to engage and communicate with a ventilation
conduit (not shown), which ventilation conduit is communicated to a ventilator or a
continuous positive airway pressure (CPAP) device of the type to supply a breathable gas
above atmospheric pressure to the shell structure 102. The tube portion 108 includes a series
of 1ib structures 110 on an outer periphery thercof. It is contemplated that the b structures
110 may be arranged in a helical configuration, such as shown in FIG. 2. The rib structures
110 provide a relative rigidity to the tube portion 108 so as to prevent collapse of the tube
portion 108. Accordingly, the CPAP device may supply breathable gas above atmospheric

pressure to an inner periphery 112 of the shell structure 102 for inhalation by the patient.
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[0047] As shown in FIG. 1, the shell structure 102 includes a peripheral partion 114
attached to the cushion 104. The cushion 104 is preferably formed of a substantially pliable
or flexible (and also preferably soft) material, such as silicone. As shown in FIG. 3A, the
cushion 104 has a generally U-shaped configuration so as to provide a broad face contacting
surface 116, It is contemplated that the cushion 104 may be connected to the peripheral
portion 114 of the shell structure 102 by use, for example, of adhesives, or may be formed
integrally with the shell structure 102,

Port Caps

[0048] Referring back to FIG. 1, the shell structure 102 also includes at least one
auxiliary port 118 extending through a crest portion 120 of the shell structure 102. The
auxiliary port 118 is communicated with the inmer periphery 112 of the shell structure 102
and is preferably configured to allow connection of, e.g., monitoring devices, an alarm,
and/or an auxiliary fluid delivery conduit (e.g., an oxygen delivery tube). As shown in FIG.
1, the shell structure 102 includes three (3) auxiliary ports 118, however, there may be any
number of auxiliary ports provided. The auxiliary ports 118 allow certain monitoring devices
(not shown) to be connected thereto so as to monitor, for example, pressure within the inner
periphery 112 of the shelt structure 102 or noise produced by the patient’s breathing (e.g.,
snoring).

[0049] As shown in FIGS. 1 and 4, the shell structure 102 also provides a port cap
122 thereon. The port cap 122 is used to “plug” the auxiliary port 118, such as when the
auxiliary port 118 is not needed. In this manner, in cases when the auxiliary port 118 is not
needed, the port cap 122 may be inserted therein to substantially prevent leakage of air and
noise created by air flowing therethrough, The port cap 122 includes a tapered portion 124 to
facilitate the insertion of the port cap 122 within the auxiliary port 118 and an annular
enlarged cap portion 125 that is configured to relatively snugly fit within the auxiliary port

-8-
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118 to engage an interior of the port 118 and thereby prevent air leakage. Retaining ting 126
mitigates inadvertent removal of the cap 125.

[0050] FIGS. 1 and 4 also show an extending member 127 extending outwardly from
the shell structure 102 and providing an attachment for the port cap 122. Removal tab 128
provides means for the user to pull open the port cap 122, Tt is preferable that the port cap
122, the extending member 127 and the removal tab 128 are formed integrally (e.g., as one
piece) together. In fact, it may be preferable for the shell structure 102, the extending
member 127, the removal tab 128 and the pott cap 122 to be formed integrally together. In
this manner, these separate components may be formed in a single manufacturing process,
such as a molding process. For example, the shell structure 102, the extending member 127,
the removal tab 128 and the port cap 122 may be formed by injection molding. Due to the
integral nature of these components, they may be formed such as by injection molding with
only one shot needed to form all of them,

[0051] FIG. 1 shows the shell structure 102 formed with three (3) extending members
127 and three (3) port caps 122 corresponding to the three (3) auxiliary ports 118. Ttis
preferable that the extending member 127 be formed of a material with sufficient flexibility
to allow the port cap 122 to be moved into position relative to the auxiliaty port 118 and to be
inserted therein. Accordingly, the extending member 128 is preferably capable of bending
into a substantially U-shaped orientation. This arrangement is advantageous, as it is
relatively simple to manufacture, reduces componeniry, and reduces the tendency of the port
caps 122 to be misplaced.

Headgear That Retains Its Shape

[0052] FIGS. 5-7 show one embodiment of a headgear, indicated at 200, which may
be used with the mask 100 previously described. As shown, the headgear 200 includes a
plurality of straps that are configured and arranged so as to substaniially surround the

-9
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patient’s head and are connected to a mask 202 to thereby retain the mask 202 in relation to
the patient’s face. It is noted that the mask 202 is shown merely as an example to
demonstrate the application of the headgear 200 and that the mask 100 previously described,
or any other suitable respiratory mask, may be alternatively used. To retain the mask 202 in
position, the headgear 200 utilizes a horizontal strap 204 and a sagittal strap 206. The
horizontal strap 204 is arranged generally horizontally and wraps circumferentially around
the patient’s head. Each end 208 of the horizontal strap 204 is coupled to the mask 202. The
specific connection between the horizontal strap 204 and mask 202 will be discussed in
further detail below. The horizontal strap 204 is preferably arranged to pass just infetiorly to
each ear and across the insertion area of the neck muscles into the base of the skull which is
generally indicated at 210 in F1G. 5.

[0033] A posterior end 212 of the sagittal strap 206 is connected generally at a mid-
point of the horizontal strap 204 so as to be positioned at an immediate posterior area of the
patient’s head. The sagittal strap 206 extends from the horizontal strap 204 (i.e., the posterior
end 212), across th;:: vertex of the scull, generally indicated at 214, extends generally
anteriorly across a forehead of the patient’s head, generally indicated at 216, and has a
anterior end 218 coupled to the mask 202. It may also be preferable for the headgear 200 to
include a pair of coronal straps 220 that interconnect the horizontal and sagittal straps 204,
206. A superior end 222 of each coronal strap is connected to the sagittal strap proximate the
vertex 214 of the patient’s head. Bach coronal sirap extends from the vertex 214 (i.e., the
supetior end 222} laterally and anteriorly across the head and connects to the horizontal strap
204 just anteriorly to and just inferiorly to each ear at inferior ends 224 of the coronal straps
220.

[0054] Each inferior end 224 of the coronal straps 220 is connected to the hotizontal

strap 204 via a clip element 226, As shown in FIG. 6, each clip element 226 inchides a

-10-
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sliding portion 228 within which the horizontal strap 204 is disposed. In this manuer, the clip
element 226 may be adjustably moved posteriorly or anteriorly along the horizontal strap
204. In order to retain the clip element 226 in position relative to the horizontal strap 204, the
sliding portion 228 is configured with opposing detent portions 230. The detent portions 230
engage the horizontal strap 204 at opposites sides thereof (i.e., exterior and interior side
thereof, relative to the patient’s head) to thereby prevent movement of the clip element 226
and therefore the inferior end 224 of the coronal strap 220 relative to the horizontal strap 204,
Each clip element 226 also includes a loop structure 232 within which the inferior and 224 of
the coronal 220 passes, Accordingly, the inferior end 224 may be secured from sliding
within the loop structure 232 by, for example, hook and loop mating tapes (e.g., Velcro) or
other suitable connecting arrangements,

[0055] Referring back to FIG. 5, another clip element 234 is used to connect each
superior end 222 of the coronal straps 220 to the sagittal sirap 206. The clip element 234 is
shown in greater detail in FIG. 7. It is confemplated that the coronal straps 220 may be
formed by a singular strap, such as shown in FIG. 7. The clip element 234 includes a coronal
strap receiving portion 236 within which the coronal strap 220 is disposed. Additionally, the
clip element 234 includes a sliding portion 238 within which the sagittal strap 206 is
disposed. The sliding portion 238 includes a detent portion 240, which engages the sagittal
strap 206 to thereby retain the sagittal sirap 206 and coronal strap 220 in relative positions.
However, due to the slidable nature of the connections between the sagittal strap 206 and
coronal straps 220 and the clip element 234, adjustment of the coronal straps 220 relative to
the sagittal strap 206 is possible.

[0056] As shown in FIGS. § and 9, it is possible that a headgear 300, which is similar
to that shown in FIG. 5, may be formed from a singular piece of material. As shown, the

headgear 300 includes first and second sagittal sirap portions 302, 304. The first sagittal
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strap portion 302 is similar to sagittal strap 206, in that strap 302 extends actoss the vertex
214 of the patient’s head. The second sagittal strap portion 304 extends across the forehead
216 and connects to the mask 202 at an anterior end 318 thereof, The headgear 300 also
includes first and second horizontal strap portions 306, 308. Each horizoutal strap portion
306, 308 wraps partially circumferentially about the patient’s head and is positioned just
inferiorly to the patient’s ear. Anterior ends 320 of the horizontal strap portions 306, 308 are
releasably connected to the mask 202. Posterior ends 322 of the horizontal strap portions
306, 308 intersect with the sagittal strap portion 302 proximate the insertion area 210 of the
neck muscles into the base of the skull. Additionally, the headgear 300 includes first and
second coronal strap portions 310, 312. The coronal strap portions 310, 312 have superior
ends 324 thereof that infersect the first and second sagittal strap portion 302, 304 and extend
therefrom proximate the vertex 214 laterally and anteriotly across the head and connects to
tespective horizontal strap portions 306, 308 just anteriorly to and just inferiorly to respective
cars at inferior ends 326 thereof,

f0057] It is contemplated that the headgear 300 may be formed from a singular piece
of material, such as stamped from a piece of sheet material. It is noted, however, that a
degree of adjustability, as deseribed for the embodiment shown in FIG. 5, will be
compromised due to the integral and non-adjustable relation of the strap portions.

[0058] It is noted that in order to maintain a secure and comfortable fit of the mask
200, the straps of the headgear 200, 300 are preferably formed to be substantially
inextensible. In other words, the straps may be somewhat ﬂex‘ible, however, are preferably
not capable of significant elongation. The straps have sufficient stiffness or rigidity to retain
their shape. Contemplative materials for the straps include polyvinyl chloride (PVC), leather,
polypropylene, ot polyurethane. Other materials are, of course, possible. For example,
another contemplated suitable material may be a relatively strong cloth tape. It is also

-12-
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conternplated that the straps may be lined with & felt material to add to a degree of comfort to
the patient. Other alterations may include perforations or holes to allow cooling through the
straps.

Connecting Mask 10 Headpear

[0059] As discussed previously, the headgear 200, 300 is coupled to the mask 202
and, preferably, in a manner so as to allow adjustment of the position of the mask 202 relative
to the straps of the headgear 200, 300. FIG. 5 shows two contemplated arrangements for
connecting straps to the mask 202. The first includes a flange structure 400 extending from
the mask 202. As shown, an anterjor portion 242 of the sagittal strap 206 passes through a
receiving aperture 402 within the flange structure 400. A tail portion 242A of the sagittal
strap 206 may then be folded back over the anterior portion 242. The tail portion 2424 may
then be secured to the anterior portion 242 by use of, for example, hook and loop mating
tapes (e.g., Velcro), snap elements, ot rivet-type comnectors. [t may, however, be preferable
to secure the tail portion 242A of the sagittal strap 206 in a manner that would allow
subsequent readjustment of the strap 206.

[0060] The second attachment atrangement shown in FIG. 5 is shown connecting the
end 208 of the horizontal strap 204 to the mask 202. Specifically, the end 208 is attached to a
connecting structure 404, which itself is connected to the mask 202. As shown in FIG. 10,
the connecting structure 404 may include a flange structure 406 through which the anterior
end 208 of the horizontal strap 204 passes. A tail portion 208A of the horizontal strap 204 is
secured to the end 208 by, for example, hook and loop tape (e.g., Velcro), or other suitable
fasteners. Additionally, the connecting structure 404 may be secured to the mask 202 by use
of a mechanical fastener 408, which may be a rivet structure or press stud element.

[0061] FIG. 9 shows another contemplated arrangement for connecting the headgear

200, 300 to the mask 202, This arrangement is shown with relation to headgear 300. As
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shown in FIG. 9, each anterior cnd 320 of each of the first and second horizontal strap
portions 306, 308 and the anterior end 318 of the second sagittal strap portion 304 are
provided with openings 328 therethrough. The formation of the openings 328 will be
described in greater detail below. Referring to FIG. 11, within each of the openings 328, a
female connecting element 410 is securely fastened, such as with a press-fit engagement.
Additionally, the mask 202 is provided with three (3) male connecting elements 412, which
releasably engage within respective female connecting elements 410 io secure each of the
straps 304, 306, 308 to the mask 202. Accordingly, precise positioning of the female
connecting elements 410 is preferable in order to provide a comfortable fit for the patient.

[0062] A preferred method of forming and positioning the openings 328 is now
discussed with reference to FIG. 12. As shown, a fitting jig 450 is used to facilitate precise
positioning of the female connecting elements 410. The fitting jig 450 has a slot 452 formed
therein which receives the sagittal strap 304 one of the horizontal straps 306, 308, The fitting
jig 450 also includes a female connecting portion 454, which is engaged with the
cotresponding male connecting element 412 on the mask 202, once the respective strap is
inserted within the slot 452. The patient then dons the headgear and mask, while the fitting
jigs 450 are in place on the straps. The straps are then adjusted by sliding within the slots 452
until a comfortable fit is reached. At this point, a punching element 456 is inserted within an
aperture 458 within the fitting jig 450. A punch structure 460 on an end of the punching
element 456 then engages the strap and may be pushed through the strap so as to punch an
opening within the strap. Once the opening in the strap is formed, the fitting jig 450 may be
removed from the strap, and a female connecting element 410 may then be inserted within the
opening in the strap. The female connecting elements 410 are then located precisely to
provide a comfortable fit.

Frame
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[0063] It is also contemplated that a frame 500 may be used to facilitate the
connection of a respiratory mask with a headgear. As shown in FIG. 13, the frame 500 may
be substantially triangular in shape and have a central opening 502 formed therein. It may be
preferable for the frame 500 to be formed of a relatively thin metallic material, such as brass.
The frame 500 includes three (3) outwardly extending connecting members 504, 506, 508,
which are located at the respective points of the triangular configuration of the frame 500. It
is contemplated that the frame 500 may be attached to a respiratory mask, such as the mask
100 shown in FIG. 1, by, for example, adhesives. It may, however, be preferable for a
portion of the mask (such as the shell structure 102 of the mask 100) to be over-molded on
the frame 500 in such a way that the frame 500 is substantially or partially encapsulated
within the material of the mask, while the connecting members 504, 506, 508 are externally
exposed.

[0064] As shown in FIG. 14, each strap 510 of a headgear for use with the frame 500
preferably includes a terminal threaded member 512, As shown in FIG. 13, each of the
connecting members 504, 506, 508 includes a substantially circular aperture 514. Referring
back to FIG. 14, the threaded member 512 of the strap 510 is inserted within the
carresponding aperture 514 and a threaded fastener 516 is threadedly engaged with the
threaded member 512 of the strap 510. In this manner, the strap 510 is held relatively
securely relative to the frame 500 and easy adjustment of the strap 510 is possible by rotation
of the threaded fastener 516,

Alternative Headgear

[0065] FIGS. 15 and 16 show other alternate embodiments of a headgear 600, a frame
700, and a mask 800. The headgear 600 includes first and second sagittal strap portions 602,
604, The first sagittal strap portion 602 extends across the vertex 214 of the patient’s head,

The second sagittal strap portion 604 extends from the first sagittal strap portion 602
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proximate the vertex 214 in an anterior direction to connect with the frame 700 at an anterior
end 606 thereof. The headgear 600 also includes first and second horizontal strap portions
608, 610. Each horizontal strap portion 608, 610 wraps partially circumferentially about the
patient’s head and is pesitioned just inferiorly to the patient’s ear. Anterior ends 612 of the
horizontal strap portions 608, 610 are adjustably connected to the mask 800, as will be
discussed below. Posterior ends 614 of the horizontal strap portion 608, 610 intersect with
the sagittal strap portion 602 proximate the insertion area 210 of the neck muscles into the
base of the skull. Additionally, the headgear 600 includes first and second coronal strap
portions 616, 618. The coronal strap portions 516, 618 have superior ends 620 thercof that
intersect the first and second sagittal strap portions 602, 604 and extend therefrom proximate
the vertex 214 laterally and anteriorly across the head and connect to respective horizontal
strap portions 608, 610 just anteriorly to and just inferiorly to respective ears at inferior ends
622 thereof.

[0066] It is contemplated that the headgear 600 may be formed from a singular piece
of material, such as stamped from a piece of sheet material. To maintain a secure and
comfortable fit of the mask 800, the straps of the headgear 600 arc preferably formed to be
substantially inextensible. Preferably, the straps are somewhat flexible but are incapable of
significant elastic elongation. The headgear has sufficient stiffness or rigidity to retain its
shape. In this manner, the headgear 600 retains its shape and fit when not positioned on a
patient’s head and eliminates the necessity of manipulating floppy straps to don or remove
the headgear, as in prior art headgear designs. Possible materials for construction of the
headgear 600 include PVC, leather, polypropylene, and polyurethane. Other materials are, of
course, possible. Other suitable materials include relatively strong cloth tapes. It is also
contemplated that the straps may be lined with a relatively softer material, such as felt, as

shown at 624 in FIG. 15. For example, a felt sheet material may be cut simultaneously with

- 16-

-19-



WO 2004/012803 PCT/AU2003/000988

the straps of the headgear 600 and then subsequently fastened onto interior sides of the straps
with, e.g., adhesives.

Microadjustment of Headgear With Fasteners

[0067] The anterior ends 612 of the first and second horizontal strap portions 608,
610 are adjustably connected to the frame 700, as shown in FIGS. 15 and 16. Referring to
FIG. 15, each anterior end 612 has attached thereto a threaded adjusting member 626 that is
coupled to a connecting portion 702 of the frame 700. The threaded adjusting members 626
may be connected to the anterior ends 612 by, e.g., adhesive, fasteners (such as rivets),
sewing, polymer welding, etc. It is also possible for the members 626 to be integrally formed
with the straps themselves. As shown in greater detail in FIG. 17, the threaded adjusting
member 626 extends through an opening (not shown) within the connecting portions 702.
Preferably, the threaded adjusting member 626 has a non-circular cross-sectional
configuration, such as a rectangular cross-sectional configuration as shown in F1G. 17. To
prevent relative rotation between the threaded adjusting member 626 and connecting portions
702, the opening formed in each connecting portion 702 preferably has a cross-sectional
configuration cooperable with the threaded adjusting member 626 so as to slidably and non-
rotatably receive the threaded adjusting member 626 therein, A threaded fastener 628 is
threadedly engaged with the threaded adjusting member 626 and abuts an anteriorly facing
surface 704 of the connecting portion 702. Referring back to FIG. 15, a position of the frame
700 relative to the patient’s head may be adjusted by advancing or retreating the threaded
fastener 628 along the threaded adjusting member 626. Additionally, a tension present within
the horizontal strap portions 608, 610 (and the other strap portions 602, 604, 616, 618) may
also be varied by adjusting the position of the threaded fastener 628 relative to the threaded

adjusting member 626,
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[0068] It is contemplated that to ease manipulation of the threaded fasteners 628,
especially for one-handed operation, the threaded fasteners 628 may have gripping features,
such as circumferentially-spaced detents 630 shown in FIG. 17 or a knurled outer surface 632
as shown in FIG. 15.

[0069] Referring back to FIG. 15, the anterior end 606 of the second sagittal strap
portion 604 has connected thereto another threaded adjusting member 634. As with the
threaded adjusting members 626, the threaded adjusting members 634 may be connected to
the anterior end 606 of the sagittal strap portion 604 by, e.g., adhesive, fasteners, sewing,
welding, or the like. Itis also contemplated that the threaded adjusting member 634 may be
integrally formed with the strap portion 604. The threaded adjusting member 634 extends
anteriorly from the anterior end 606 and is adjustably coupled to the frame 700. In particular,
the frame 700 includes a generally upwardly extending connecting portion 706 having
formed therein one or more openings 708 within one of which the threaded adjusting member
634 extends. Referring to FIG. 18, the threaded adjusting member 634 has a non-circular
cross-sectional configuration, such as rectangular. The opening 708 is preferably formed
with a configuration cooperable with that of the threaded adjusting member 634 so as to
slidably and non-rotatably receive the threaded adjusting member 634 therein. A threaded
fastener 636 is threadedly engaged with the threaded adjusting member 634 and abuis an
anteriorly facing surface 710 of the connecting portion 706. A position of the frame 700
relative to the patient’s head, as well as a tension within the sagittal strap portion 604 (and the
other strap portions 608, 610, 616, 618) may be adjusted by correspondingly advancing or
retreating the threaded fastener 636 along the threaded adjusting member 634.

[06770] Referring back to FIG. 16, the frame 700 includes a generally triangular frame
structire 712. The frame structure 712 has mounted thereto the mask 800. The connection

therebetween will be discussed is greater detail below. The connecting portion 706 is
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connected to the frame 712 at an upper vertex 714 of the triangular frame 712, A screw
mechanism 716 may allow adjustment of the horizontal position of the connecting portion
706 relative to the frame 712. Tt is also contemplated that a vertical position of the sagittal
strap portion 604 may be adjusted relative to the connecting portion 706 by locating the
threaded adjusting member 634 in a lower or higher opening 708.

Quick Release

[0071] It is contemplated that the frame 700 may include a pair of horizontally
opposing connecting arms 718, such as shown in FIG. 19. Each connecting arm 718 includes
first and second arm portions 720, 722. Innet ends of the first arm portions 720 are pivotably
connected to the frame 712 at opposing horizontally spaced vertices of the frame 712 and
outer ends of the first arm portion 720 are pivotally connected to inner ends of the second
arm portions 722. Outer end portions of the second arm portion 722 provide the connecting
portions 702 thereon.

[0072] The connecting arms 718 are configured to provide a quick release mechanism
to allow the patient to easily remove the headgear 600, frame 700, and mask 800 without
modifying the positions of the fasteners 628, 636. Accordingly, the exact settings of the
fasteners 628, 636 may be preserved when the patient removes or dons the headgear 600 and
frame 700. The first and second arm portions 720, 722 are movable from a released position,
shown in FIG. 19, to a latched position, shown in FIGS. 15 and 16, by pivoting the first arm
portion 720 about the pivotal connection thereof with the frame 712 toward the frame 712
and simultaneously pivoting the second arm portions 722 about its pivotal connection with
the first arm portion 720 toward the frame 712. The pivotal movements of the first and
second arm portions 720, 722 are in opposite directions relative to one another, as indicated
by the arrows in FIG. 19. In an intermediate position (not shown) determined by specific

configurations of the first and second arm portions 720, 722, the second arm portions 722
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move into an over-center relation with the respective first arm portions 720. Accordingly,
when the connecting arms 718 are in their latched positions, shown in FIG. 16, the
connecting arms 718 remain in the latched positions without supplementary connecting
structures. Moreover, the connecting arms 718 may quickly and easily be moved into the
telease positions thereof by moving the first and second arm portions 720, 722 past the
intermediate over-center position.

Mask Frame Selectively Deformable

[0073] As shown in FIGS. 15 and 16, the mask 800 may be formed with a
substantially triangular configuration. As also shown, the mask 800 includes an annular,
anteriorly extending peripheral flange 802 with which the frame 700 connects. Specifically,
the frame 712 includes a plurality of posteriorly extending support members 724. As shown
in FIG. 20, the support members 724 have threaded bodies 726 and connccting structures 728
on posterior ends thereof. The threaded bodies 726 extend through bores 730 within the
frame 712 and are threadedly engaged with threaded thumb wheels 732. The thumb wheels
732 are positioned between horizontally spaced anterior and posterior wall structures 734,
736 and are retained therebetween. Accordingly, rotation of the thumb wheels 732 serves to
advance or refreat the threaded bodies 726 relative to the frame 712. The comecﬁng
structures 728 include transversely extending tab members 738 that are received within
respective openings 804 within the peripheral flange 802 of the mask 800.

[0074] Accordingly, by adjusting the thumb wheels 732, a position of the mask $00,
or portions thereof, may be manipulated relative to the frame 712. As the frame 712 may be
held relatively constant by the headgear 600 relative to the patient’s head, adjustment of the
thumb wheels 732 allows substantially fine adjustment of the mask 800 and/or portions
thereof relative to the patient’s face. Additionally, adjustment between the headgear (e,
threaded adjusting members 626, 634) and the frame 700 (i.c., connecting pottions 702, 706)
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and between the frame 700 (i.e., support members 724) vand the mask 800 (i.e., openings 804)
allow the patient to vary the relative positions of the headgear. frame, and mask very easily
and in minute increments. In this manner, the patient is able to effect a comfortable fit of the
mask and headgear, while ensuring adequate air sealing between the patient’s face and the
mask to prevent air leaks. Furthermore, the use of the pivotable connecting arms 718,
provides a quick-releasing mechanism that eliminates the need for adjusting the relative
headgear, frame, and mask positions to don or remove the headgear and mask.

Additional Microadjustment of Headgear

[0075] FIG. 21 shows an arrangement of a spring clip 900 and elongated member 902
that may be utilized in lieu of the threaded adjusting members 626, 634 and respective
fasteners 628, 636. The elongated member 902 extends from an anterior end 904 of one of
the strap portions of a headgear, such as a headgear of an embodiment discussed above. It is
contemplated that the elongated member 902 may be similar to the threaded adjusting
members 626, 634 or may have another configuration, such as circular. It is also
contemplated that the elongated member 902 may be a polymer material, such as the threaded
adjusting members 626, 634, or may be, e.g., cotd or string.

[0076] The spring clip 900 is secured to the elongated member 902 at a position
thereon anteriorly of a connecting portion 906 of a frame (e.g., connecting portions 702, 706)
and abuts an anteriorly facing surface 908 of the connecting portion 906 to maintain a tension
within the elongated member 902. As shown in FIG. 22, the spring clip 900 includes a
substantially cylindrical housing member 910 that provides a transverse bore 912
therethrough, through which the elongated member 902 may pass. A core member 914 is
disposed within an interior of the housing member 910 and has a bore 916 formed
therethrough. The core member 914 is biased away from a bottom portion of the housing

member 910 by a spring structure 918, which may be a compression spring. The core
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member 914 is manually displaceable within the housing member 910 to substantially align
the bores 912, 916. At this point, the elongated member 902 may be inserted within the bores
912, 91 6, or a relative longitudinal position of the clip 900 on the elongated member 902 may
be altered. Upon release of the manual movement of the core member 914, the core member
914 is moved relative to the housing member 910 by the spring structure 918 until opposing
surfaces of the bores 912, 916 engage respective surfaces of the elongated member 902. The
spring clip 900 is then secured to the elongated member 902. The elongate member 902 is
secuted, e.g., by friction and/or engagement of detents. The detents may be ramped to
provide ratcheting action, e.g,, slide to tighten and push button to release.

[0077] Although the above description contains specific examples of the present
invention, these should not be construed as limiting the scope of the invention but as merely

providing illustrations of some of the presently preferred embodiments of this invention.
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CLAIMS
1. A mask for use with a ventilation or a CPAP device, comprising:

a frame; and

a cushion provided to the frame, the cushion, in cross section, having a generally
U-shaped configuration defining a face contacting surfiace, an inner leg of the U-shaped
configuration being proximal to the frame and an outer leg defining a distal end spaced
away from the frame, wherein the U-shaped configuration defines a recess between the

first and second legs and positioned opposite to said face contacting surface.

2. The mask according to claim 1, wherein frame includes an inner peripheral

portion that is connected fo or otherwise pravided to the cushion.

3. The mask according to claim 1, wherein the cushion comprises foam material and

the frame comprises a shell,

4. The mask according to claim 1, wherein the cushion comprises silicon material

and the frame comprises a shell.

5. The mask according to claim 1, wherein the cushion extends from the frame and

curves generally away from the frame to form the face contacting surface.

6. The mask aceording to ¢laim 1, wherein the first and second legs are generally

mirror images of one another,

7. The mask according to ¢laim 1, wherein the outer Jeg curves ontwardly compared
to the frame such that a free end portion thereof is dirccted away from a patient side of

the mask and substantially parallel to the inner leg.
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