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(54) Title: ADJUSTABLE HEADGEAR

(57) Abstract: An adjustable headgear assembly
(10) for securing a respiratory inlerface device
(26) to the head of a patient that includes a head-
gear member (12) that fits over the crown and
back portion of a human head. The headgear
member (12) has upper side portions (14) posi-
tionable above and forward of the ears of a hu-
man head and lower side portions (16) position-
able below the ears and along the back portion of
the head. A pair of upper retention members (20)
are provided. Each pair of upper retention mem-
bers (20) cxtends downwardly and forwardly
from the upper side portions (14). A pair of lower
retention members (30) extend torwardly and up-
wardly from each of the side portions. Each pair
of upper (20) and lower (30) retention members
are structured to engage a respiratory interface
device (26).
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ADJUSTABRLE HEADGEAR
This patent application clains the prionity benefit under 3S LS .G

118¢e) ot UK. Provisional Application No, 61/140,304 filed on December 23, 2008, the

)

contents of which are herein incorporated by reference.

The invention relates generally to adjustable headgear sssemblies and,
more particudardy, to adjustable headgear assemblies used in conjunction with respiratory
interface devices.

Respiratory interface devices are used for varions reasons. Typieallv s
respiratory interface device includes a roask portion interconnected with & sourcs of
breathable fluid © be inhaded by a patient. Examples of uses of these devices inchude the
delivery of ancsthesia, non~-invasive ventilation, and for providing positive air pressure to
a putient m the treatment of obstructive sleep apnes. In the treatment of obstractive sleep
apieq, posilive aly pressure is provided 1o a patient while the patient is sleeping.

Accordingly, in uses such as the treatment of obstractive sleep apnea,
mask comfon 15 important to ensure that the patient may sleep and also to ensure that the
patient complies with the treatownt. For the treatment of obstructive sleep apnea, the
mask must provide a sufficient seal to enable pressure t© be maintaied within the alrway
of the patient.

Typical respivatory interface devizes are bulbous and enizlose g large
portion of the nose and engage the face of the patient. Additionally, such devices are
typically secured to & patient’s head via the use of mubiiple straps snd other spparatus. B
is corunon for such devices to include a forchead support and related straps to counteract
the forces exerted on the device by the conduit or other member supplying the breathable
fluid to the mask and thus maintain proper alignrment of the mask. These devices tend to
be cumbersome to position and secure on a patient’s head and also produce &

claustrophobie effect on the patient. Examples of such devices and related headgear can

be found in U8, Patents Nos. 5,.517,986; 6,119,694, and 7,069,932,

Throughout this spectfication the word "comprise”, or variations such ag

“comprises” or “comprising”, will be understood to maply the mclusion of a stated
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elerent, integer or step, or group of elements, integers or steps, but not the exclusion of
arty other element, integer or step, or group of elements, integers or steps.

Any discussion of documents, acts, materials, devices, articles or the like
which has been Included in the present specification is not to be taken as an admission
that any or all of these matters form pant of the prior art basg or were common general
knowledge in the field mlevant © the present disclosure as it existed before the priovity
date of each claim of this application.

An adjustable headgear assembly comprising a headgear member
structured o fit over the erown and back peortion of a huraan head, The headgesr member
inchades upper side portions posttionable at least one of sbove and forward of the ears of
a human head and lower side portions positionable at least one of below the ears of 8
hurman head and along the back portion of @ human head. The headgear assembly further
comprises a pair of upper retention members, one of said pair of upper retention members
extending downwardly and forwardly from each of said upper side portions and a pair of
lower retention members, one of said pair of lower retention mentbers extending
forwardly and upwardly from each of the lower side portions. Wherein one of said pair
of upper retenticn: mentbers and one of said pair of lower retention members are
structured o engage a respivatory interfuce device generally at & Hyst point, wherein the
other one of said pair of upper retention members and the other one of said pair of tower
retention members are structured to engage a respiratory interface device generally at a
second point, and wherein each of the pair of upper retention members extends
downwardly at an angle of between § degrees and 40 degrees and each of the pair of
lower retention members extends upwardly at an angle of between § degrees and 25
degrees,

The pair of upper retention members and the pair of lower retention
mentbers may be structured to adjustably retain the respiratory interface devige on a
human head. Each of the pair of upper retemtion mombers may comprise a strap mamber
having a hook and loop portion structured to adpustably engage the respiratory interface
device and each of the lower retention members may comprise a steap member baving a

hook and loop portion structured to adjustably engage the respiratory intertace device.
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The upper retention nembers and the lower retention members may be
integrally formed with the headgesr member, Each upper side portion may include a
reinforcement member coupled therete. Each of the upper strap members may be
adjustably coupled to a respective one of the upper side portions. Each of the upper
retention members may include an elastic portion and each of the lower retention
members may include an elastic portion. Each of the upper retention members and gach
of the lower retention members may be adjustably coupled to the headgear member. One
of the upper elastic members may comprise a first portion of a unitary clastic member
and a corresponding one of the lower elastic mombers may comprise a second portion of
the unitary elastic member. Bach of the upper retention members may inchude g
generally inelastic portion and each of the lower retention members may include a
generally melastic portion, Each of the upper retention members may conmprise a first
portion of a unitary member and a corresponding one of the lower retention members
may comptise 8 sevond portion of a unitary member.

Each unitary member may inchude a Brst end coupled to one of the upper
side porbions, an opposite second end adjustably coupled o a corresponding one of the
lower side portions, and an intermediate portion disposed between the first end and the
gpposite second end, with the intermediate portion being structared to engage a
vespiratory interface device. Each unitary member may inchude a Srst end adjustably
coupled to ene of the upper side portions, an opposite second end coupled to a
corresponding one of the lower side portions, and an intermediate portion disposed
between the first end and the opposite second end, the intermediate portion being
structured to engage a respiratory interface device. Bach unitary member may include 2
first end adjustably coupled to one of the upper side portions, an opposite second end
addjustably coupled to a corresponding one of the lower side portions, and an intermediate
portion disposed between the first end and the opposite second end, with the intermuediate
portion being structured to engage a respivatory interface device.,

The headgear member may further include a secondary adjustment
member having a first end and an opposite second end, the first end being coupled to one

of the upper side portions and the second end being adjustably coupled to a
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corresponding one of the lower side portions. The second snd of the secondary
adjustment member may be further coupled to the opposite sccond end of the wndtary
member, The other one of the upper retention members may comprise a fourth portion of
the elastic memnber and the other one of'the lower retention members may comprise a
third portion of the vnitary member. The unitary member may be adjustably coupled o
the headgear mewber, Each of the lower side portions may include an upward extending
pottion tenmnabing at an adjustable portion, the adjustable portion engaging a respective
one of the upper retention members,

These and other fratures, and characteristics of the present invention, as
well as the methods of operation and functions of the related elements of structure and
the combination of parts and economies of manufactore, will become more apparent upon
consideration of the following description and the appended claims with reference to the
accompanying drawings, all of which form a part of this specification, wherein like
reference numeraly designate corresponding parts in the various figures. tisto be
expressly understond, however, that the drawings are for the purpose of ilustation and
description only and are not intended as a definition of the lmiss of the tnvention, As

157 3

used i the specification and 1 the claims, the singular form of Y27, “an”, and “the”

include plural reforents unless the context ¢learty dictates otherwise

FIG. 1 is a side view of g headgear assembly in accordance with an
embodiment of the invention shown positioned on a human head;

FIGE, 2.8 are side views of headgear assemblies in accordance with other
embodiments of the invention shown pusitioned on 2 human head;

FIG. 9 shows a schematic representation of the forces exerted on a tip of
the nose iterface device by headgear assernblies in accordance with embodiments of the
tnvention; and

FIG. 10 shows a schematic representation of the forces exerted on a oral-
nasal mterface device by headgear assembliss in sccordance with embodiments of the
tnvention.

Divectional phrases used herein, such as, for example and without

Hmitation, top, bottom, left, rght, upper, lower, tront, back, forward, rearward, above and



03 Sep 2014

2009332665

7]

{18}

{18

below and derivatives thereofl relate to the orientation of the elements shown in the
drawings and are not imiting upon the claims unless expressly recited therein.

As employed herein, the statement that two or mre parts or components
are “coupled” together shall mean that the parts are joined or operate together cither
directly or through one or more intermediate paris or components. As employed herein,
the term “nuwnber” shall mean one or an integer grester than one {Le., a plurality).

One potential solution to providing less combersome respiratory interface
devices has been 1o try to reduce the amount of mounting peints and strap menbers
associated with the headgear used in conjunction with a given respiratory interface
device. However, most headgears with only & Z-point mounting fail to provide a stable
mounting on the patient due to the lack ol upper and lower foree vectors acting on the
respiratory interface device that is typically present in most 4-point or 3-point headgears.

The present invention keeps the mintmum 2-point mounting attachment
with the interface by introducing a dual force strapping connection to achieve maxinum
stability while minimizing the invasiveness of the respiratory interface device and
assoctated headgrar assemblyv. Accordingly, the disclosure 1s directed to a headgear with
two {2} mounimyg points that provides four (4) connecting forces in distinetive upperand
lower vectors. The result is a headgear with minimm contact providing maximum
stability Weally for lower mounting interfaces focusing in the lower hall of the face sither
with tip of the nose coverage or oral-nasal masks, FIGS. 9 and 10, respectively, show
exavaples of the desired forces acting on a tip-of-the-nose device and an oral-nasal mask.
The present disclosure contemplates that, the mounting angle 8 of the upper attachment
strap is between five (5) degrees (mintmum) and forty {40) degrees {maxinum) shove the

horzontal,

t
L4
1]
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The primary Hmitatton on the placement of the upper straps is the location
of the comer of the eyes of a user. Mounting angle ¢ of the lower straps (8 between five
{5) degrees (minimum} and twenty to twenty-five (20-25) degrees (maxinmim) below the
horizontal. The nunimunt lower sirap range is generally limited by the location of the car
lobes. Additionally, the maximum lower strap tange is limited by the base of the neck, if
the strap is too low on the neck this will be uncomfortable for patients, and possibly give
the impression that the headgear is slipping down. It is to be appreciated that such angle
rangss are given for example purposes only and that mounting angles outside of such
ranges may be employed in certain applications. In such applicstions, it is dusirable to
attenpt to maximize the mouenting angle between the upper and lower attachment straps.

FIG. 1 shows aside view of a headgear assembly 10 according to an
embodiment of the nvention that is structured 1o adjustably retain a respivatory interthee
device 26 on a human head 8. Headgear assembly 10 includes a headgear merber 12
structured to fit over the crown and back portion of human head . Headgear member 12
includes a pair of upper side portions 14 {ouly one shown in Fig. 1) positioned on either
side ofhead 8 generally above and forward of each ear and a pair of lower side portions

16 positioned generally along a back portion of head 8.
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In an exemplary embodiment, upper side portions 14 and lower side
portions 16 ar¢ integrally formed with, and from the same material as headgear member
12. According to an exemplary embodiment of the present invention, headgear member
12 is made of either stretchable or non stretchable fabric, such as made from weaving,
knitting, crochcting, knotting, felting or foam lamination. The present invention
contemplates using multiple materials on one headgear such as a non stretchable foam
lamination member 12 and stretchable fabric such as clastic band for retention members
such as 20 and 30 as will be discussed below. Additionally, such materials may be
breathable.

Continuing to refer to FIG. 1, headgear assembly 10 further includes a pair
of strap-like upper retention members 20 (only one shown in FIG. 1) and a pair of strap-
like lower retention members 30 (only one shown in FIG. 1). Each upper retention
member 20 includes a first portion (not numbered) coupled to one of upper side portions
14 and a second portion 22 adjustably coupled to a clip member 23 of mask portion 24 of
a respiratory interface device 26, such that each upper retention member 20 extends
generally downward and forward from a respective one of upper side portions 14 to mask
portion 24. Each lower retention member 30 includes a first portion (not numbered)
coupled to one of lower side portions 16 and a second portion 32 adjustably coupled to
clip member 23 such that cach lower retention member 30 cxtends gencrally forward
from a respective one of lower side portions 16 to mask portion 24, The present
invention contemplates that lower retention members 30 engages clip member 23 at or
near the points of engagement of upper retention members 20.

In the embodiment shown in FIG. 1, upper retention members 20 and
lower retention members 30 are integrally formed with headgear member 12.
Additionally, the adjustable coupling of cach upper retention member 20 and cach lower
retention member 30 to mask portion 24 may be accomplished through the use of a hook
and loop fastening mechanism (as shown in FIG. 1) or with other suitable means.

The present contemplates that each upper side portions 14 are stiffened, or
reinforced, such as through inclusion of a reinforcement member 40 that is provided to

cach side of headgear member 12 and substantially overlaps each upper side portion 14,



WO 2010/073142 PCT/IB2009/055264

Each reinforcement member 40 may be formed from a rigid or semi-rigid material such
as, without limitation, silicone, polyurethane, or foam, which is not limited to fabric. It is
to be appreciated that a wide variety of sewing techniques such as stitching and piping
can be used to stiffen up the fabric or fabrics to create a frame without the need for
inscrting other matcrials.

[26] FIG. 2 shows a side view of a headgear assembly 110 according to an
another embodiment of the invention. Headgear assembly 110 includes a headgear
member 112 structured to fit over the crown and back portion of human head &.
Headgear member 112 may be made from any fabric such as previously described or
similar thereto. However, due to the structural nature of the member, headgear member
112 may be made from a stiff, non-stretchable fabric. Headgear member 112 includes a
pair of upper side portions 114 (only one shown in Fig. 2) positioned on either side of
head 8 generally above each ear and a pair of lower side portions 116 positioned
generally along a back portion of head 8. In an exemplary embodiment, upper side
portions 114 and lower side portions 116 are integrally formed with, and from the same
material as headgear member 112,

[27] Continuing to refer to FIG. 2, headgear assembly 110 further includes a
pair of strap-like upper retention members 120 (only one shown in FIG. 2) and a pair of
strap-likc lower retention members 130 (only onc shown in FIG. 2). Each upper rctention
member 120 includes a first portion 121 adjustably coupled to one of upper side portions
114 and a second portion 122 adjustably coupled to a mask portion 124 of a respiratory
interface device 126 such that each upper retention member 120 extends generally
downward and forward from a respective one of upper side portions 114 to mask portion
124. Each lower retention member 130 includes a first portion (not numbered) coupled
to one of lower side portions 116 and a second portion 132 adjustably coupled to mask
portion 124 such that each lower retention member 130 extends generally forward from a
respective one of lower side portions 116 to mask portion 124. The present invention
contemplates that lower retention members 130 engages mask portion 124 at or near the

points of engagement of upper retention members 120.
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In the embodiment shown in FIG. 2, lower retention members 130 are
integrally formed with headgear member 112. Additionally, the adjustable couplings of
gach upper retention member 120 and each lower retention member 130 may be
accomplished through the use of a hook and loop fastening mechanism (as shown in FIG.
2) or with other suitablec mcans.

FIG. 3 shows a side view of a headgear assembly 210 according to another
embodiment of the invention. Headgear assembly 210 includes a headgear member 212
structured to fit over the crown and back portion of human head 8. The present invention
contemplates that headgear member 212 is made of either stretchable or non stretchable
fabric, such as made from weaving, knitting, crocheting, knotting, felting or foam
lamination. It is common to use multiple materials on one headgear such as clastic band
for retention members 220 and 230 as will be discussed below. Additionally, such
materials may be breathable. Headgear member 212 includes a pair of upper side
portions 214 (only one shown in Fig. 3) positioned on either side of head 8, generally
above cach car, and a pair of lower side portions 216 positioned generally along a back
portion of head 8.

Continuing to refer to FIG. 3, headgear assembly 210 further includes a
pair of upper retention members 220 (only one shown in FIG. 3) and a pair of lower
retention members 230 (only onc shown in FIG. 3). Each upper retention member 220
includes a first portion 221 adjustably coupled to one of upper side portions 214 and an
opposite second portion 222 coupled to a mask portion 224 of respiratory interface device
226 such that cach upper retention member 220 extends generally downward and forward
from a respective one of upper side portions 214 to mask portion 224. Each lower
retention member 230 includes a first portion 231 adjustably coupled to one of lower side
portions 216 and a second portion 232 coupled to mask portion 224 such that cach lower
retention member 230 extends generally forward and upward from a respective one of
lower side portions 216 to mask portion 224. Such adjustable couplings may be
accomplished through the use of a hook and loop fastening mechanism 250 as shown

generally in hidden line in FIG. 3 or with other suitable means.
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Each upper retention member 220 further includes an intermediate portion
223 that, in an exemplary embodiment, includes an elastic portion (e.g., without
limitation, elastic straps). Similarly, each lower retention member 230 further includes
an intermediate portion 233 that, in an exemplary embodiment, includes an elastic portion
(c.g., without limitation, clastic strap). Thc present invention contcmplates that such
clastic portion may be formed of spandex polyester with an clongation in the range of
150-200%.

As further shown in the embodiment of FIG. 3, first portions 221, 231 of
upper and lower retention members 220 and 230 are coupled together by transverse
member 240. Additionally, second portions 222, 232 are coupled together by mask
engaging member 242 such that second portions 222, 232 generally engage mask portion
224 at a common location.

FIG. 4 shows a side view of a headgear assembly 310 according to an
other embodiment of the invention that is structured to adjustably retain a respiratory
interface device 326 on a human head 8. Headgear assembly 310 includes a headgear
member 312 structured to fit over the crown and back portion of human head &.

Headgear member 312 includes a pair of upper side portions 314 (only one shown in Fig.
4) positioned on either side of head 8, generally above and forward of each ear, and a pair
of lower sidc portions 316 positioned generally below and rcarward from cach car along a
back portion of head 8. In an exemplary embodiment, upper side portions 314 and lower
side portions 316 arc integrally formed with, and from the same material as headgear
member 312. The present invention contemplates that headgear member 312 is made of
either stretchable or non stretchable fabric, such as made from weaving, knitting,
crocheting, knotting, felting or foam lamination. Additionally, such materials are may be
breathable.

Continuing to refer to FI1G. 4, headgear assembly 310 further includes a
pair of upper retention members 320 (only one shown in FIG. 4) and a pair of lower
retention members 330 (only one shown in FIG. 4). In the embodiment of FIG. 4, upper
retention member 320 and lower retention member 330 shown are separate portions of a

unitary member 350 that, in an exemplary embodiment, is a cord-like member (c.g.,
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without limitation, bungee cord, nylon cord). Unitary member 350 includes a first end
portion 352 coupled to one of upper side portions 314, an opposite second end portion
354 adjustably coupled to a corresponding one of the lower side portions 316, and an
intermediate portion 356 disposed between first end portion 352 and opposite second end
portion 354. Intcrmediate portion 356 is structurcd to slidably cngage a portion 325 of
mask portion 324. As shown in FIG. 4, cach upper retention member 320 extends
generally downward and forward from a respective one of upper side portions 314 toward
mask portion 324. As further shown in FIG. 4, each lower retention member 330 extends
generally forward and upward from a respective one of lower side portions 316 to mask
portion 324,

In order to provide stiffness to upper side portions 314, a reinforcement
member 340 is provided to cach side of headgear member 312 substantially overlapping
gach upper side portion 314. Each reinforcement member 340 is, in an exemplary
embodiment, formed from a rigid or semi-rigid material such as, without limitation,
silicone, polyurcthane, or foam. It is to be appreciated that a wide variety of sewing
techniques such as stitching and piping can be used to stiffen the fabric or fabrics to
create a frame. Such techniques may be employed in conjunction with, or in licu of, the
reinforcement members 340.

FI1G. 5 shows a side view of a hcadgcar asscmbly 410 according to another
embodiment of the invention that is structured to adjustably retain a respiratory interface
device 426 on a human head 8. Headgear assembly 410 includes a headgear member 412
structured to fit over the crown and back portion of human head 8. Headgear member
412 includes a pair of upper side portions 414 (only one shown in Fig. 5) positioned on
either side of head 8 generally above and forward of each ear and a pair of lower side
portions 416 positioned generally below and rearward from each ear along a back portion
of head 8. In an exemplary embodiment, upper side portions 414 and lower side portions
416 are integrally formed with, and from the same material as headgear member 412.
Headgear member 412 is, in an exemplary embodiment, made of either stretchable or non
stretchable fabric, such as made from weaving, knitting, crocheting, knotting, felting or

foam lamination. Such materials may be made breathable.
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Continuing to refer to FIG. 5, headgear assembly 410 further includes a
pair of upper retention members 420 (only one shown in FIG. 5) and a pair of lower
retention members 430 (only one shown in FIG. 5). In the embodiment of FIG. 5, the
upper retention member 420 and the lower retention member 430 shown are separate
portions of a unitary member 450 that is, in an cxemplary cmbodiment, a cord-like
member (¢.g., without limitation, bungee cord, nylon cord). Unitary member 450
includes a first end portion 452 coupled to one of upper side portions 414 at one of a
number of locations 460 that provide for adjustment of the placement of the upper
retention member 420 with respect to a user’s eye.

Unitary member 450 further includes an opposite second end portion 454
adjustably coupled to a corresponding one of lower side portions 416 and an intermediate
portion 456 disposed between first end portion 452 and opposite second end portion 454,
Intermediate portion 456 being structured to slidably engage a portion 425 of mask
portion 424. As shown in FIG. 5, each upper retention member 420 extends generally
downward and forward from a respective one of upper side portions 414 toward mask
portion 424, As further shown in FIG. 5, each lower retention member 430 extends
generally forward and upward from a respective one of lower side portions 416 to mask
portion 424,

In order to provide stiffness to upper side portions 414, a rcinforcement
member 440 is provided to cach side of headgear member 412 substantially overlapping
cach upper side portion 414. Each reinforcement member 440 is, in an exemplary
embodiment, made from a semi rigid polymer such as, without limitation EVA
copolymer, polyethylene, polypropylene, polyurethane, vinyl, that is formed through
injection molding or die cutting,.

FIG. 6 shows a side view of a headgear assembly 510 according to an
embodiment of the invention that is structured to adjustably retain a respiratory interface
device 526 on a human head 8. Headgear assembly 510 includes a headgear member 512
structured to fit over the crown and back portion of human head 8. Headgear member
512 includes a pair of upper side portions 514 (only one shown in Fig. 6) positioned on

cither side of head 8 generally above and forward of cach car and a pair of lower side
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portions 516 positioned generally below and rearward from cach ear along a back portion
of head 8. In an exemplary embodiment, upper side portions 514 and lower side portions
516 are integrally formed with, and from the same material as headgear member 512.
Headgear member 512 is, in an exemplary embodiment, made of either stretchable or non
stretchablce fabric, such as made from weaving, knitting, crochcting, knotting, felting, or
foam lamination. Such materials may be breathable.

Continuing to refer to FIG. 6, headgear assembly 510 further includes a
pair of upper retention members 520 (only one shown in FIG. 6) and a pair of lower
retention members 530 (only one shown in FIG. 6). In the embodiment of FIG. 6, upper
retention member 520 and lower retention member 530 shown are separate portions of a
unitary member 550 that is, in an exemplary embodiment,a cord-like member (¢.g.,
without limitation, bungee cord, nylon cord). Unitary member 550 includes a first end
portion 552 coupled to one of upper side portions 514, an opposite second end portion
554 adjustably coupled to a corresponding one of lower side portions 516, and an
intermediate portion 556 disposed between first end portion 552 and opposite second end
portion 554. Intermediate portion 556 being structured to slidably engage a portion 525
of mask portion 524. As shown in FIG. 6, each upper retention member 520 extends
generally downward and forward from a respective one of upper side portions 514 toward
mask portion 524. As further shown in FIG. 6, cach lower retention member 530 extends
generally forward and upward from a respective one of lower side portions 516 to mask
portion 524,

Headgear member 512 further includes a pair of secondary adjustment
members 560 (only one shown in FIG. 6). Each of secondary adjustment members 560
having a first end 562 coupled to one of upper side portions 514 and an opposite second
end 564 adjustably coupled to a corresponding one of lower side portions 516. In an
embodiment, the opposite second end of each of secondary adjustment members 560 is
further coupled to opposite second end 554 of unitary member 550. It can be readily
appreciated that such arrangement allows for rapid adjustment of headgear assembly 510

by tightening or loosening at two locations 570 (only one location shown in FIG. 6).
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FIG. 7 shows a side view of a headgear assembly 610 according to another
embodiment of the invention that is structured to adjustably retain a respiratory interface
device 626 on a human head 8. Headgear assembly 61() includes a headgear member 612
structured to fit over the crown and back portion of human head 8. Headgear member
612 includcs a pair of upper sidc portions 614 (only onc shown in Fig. 7) positioncd on
cither side of head 8 generally above cach car and a pair of lower side portions 616
positioned generally below ¢ach car. In an exemplary embodiment, upper side portions
614 and lower side portions 616 arc integrally formed with, and from the same material
as headgear member 612. Headgear member 612 is, in an exemplary embodiment, made
of either stretchable or non stretchable fabric, such as made from weaving, knitting,
crocheting, knotting, felting or foam lamination. Such materials may be breathable.

Continuing to refer to FIG. 7, headgear assembly 610 further includes a
pair of upper retention members 620 (only one shown in FIG. 7), each depending from
upper side portions 614, and a pair of lower retention members 630 (only one shown in
FIG. 7) cach generally extending forward and upward from lower side portions 616.
Each lower side portion 616, in an exemplary embodiment, further includes an upward
extending portion 670 that terminates at an adjustable portion 672 that engages a
respective one of upper retention members 620 and may generally deflect upper retention
member 620 away from the cye (not numbcered) of a uscr. Such adjustable portion may
include a hook and loop or other suitable fastener.

In the embodiment of FIG. 7, each one of the pair of upper retention
members 620 and cach onc of the pair of lower retention members 630 are separate
portions of a unitary member 650. Unitary member 650 is, in an exemplary embodiment,
a cord-like member (e.g., without limitation, bungee cord, nylon cord). Unitary member
650 is shown as a continuous loop having a portion 652 that is adjustably coupled to an
upper rear portion 660 of headgear member 612, Unitary member 650 may also be
formed from a member having two ends (not shown), with the two ends being adjustable
coupled to the upper rear portion 660. Unitary member 650 slidably engages headgear

member 612 at each of upper side portions 614 as well as at cach of lower side portions
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616. Additionally, a portion 656 of unitary member 650 slidably engages a portion 625 of
mask portion 624,

It is to be appreciated that such arrangement allows for rapid adjustment of
headgear assembly 610 by tightening or loosening unitary member 650 at one location
670. Although FIG. 7 shows unitary member 650 adjustably coupled to upper rear
portion 660, it can be readily appreciated that such adjustable coupling to headgear
member 612 could be made substantially anywhere and still provide similar benefits.

FIG. 8 shows a side view of a headgear assembly 710 according to another
embodiment of the invention that is structured to adjustably retain a respiratory interface
device 726 on a human head 8. Headgear assembly 710 includes a headgear member 712
structured to fit over the crown and back portion of human head 8. Headgear member
712 includes a pair of upper side portions 714 (only one shown in Fig. &) positioned on
gither side of head 8 generally forward and above each ear and a pair of lower side
portions 716 (only one shown in Fig. 8) positioned generally below each ear. In an
exemplary embodiment, upper side portions 714 and lower side portions 716 are
integrally formed with, and from the same material as headgear member 712. Headgear
member 712, in an exemplary embodiment, is made of cither stretchable or non
stretchable fabric, such as made from weaving, knitting, crocheting, knotting, felting or
foam lamination. Such matcrials may be brecathablc.

Continuing to refer to FIG. 8, headgear assembly 710 further includes a
pair of upper retention members 720 (only one shown in FIG. 8) and a pair of lower
retention members 730 (only one shown in FIG. §). In the embodiment of FIG. &, upper
retention member 720 and lower retention member 730 shown are separate portions of a
unitary member 750 that are, in an exemplary embodiment, made from a cord-like
member (¢.g., without limitation, bungee cord, nylon cord). Unitary member 750
includes a first end portion 752 adjustably coupled to one of the upper side portions 714,
an opposite second end portion 754 adjustably coupled to a corresponding one of lower
side portions 716, and an intermediate portion 756 disposed between first end portion 752
and opposite second end portion 754. Intermediate portion 756 being structured to

slidably engage a portion 725 of mask portion 724. As shown in FIG. 8, each upper
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retention member 720 extends generally downward and forward from a respective one of
upper side portions 714 toward to portion 725. As further shown in FIG. §, each lower
retention member 730 extends generally forward and upward from a respective one of
lower side portions 716 to portion 725.

It can be rcadily appreciated that such arrangement allows for rapid
adjustment of headgear assembly 710 by tightening or loosening at two locations 770
(only one location shown in FIG. §).

While exemplary embodiments of the invention have been described and
illustrated herein in conjunction with tip-of-the-nose respiratory interface devices, it is to
be readily appreciated that the concepts disclosed herein may readily be applied to oral-
nasal masks as well as to other mask assemblics.

Although the invention has been described in detail for the purpose of
illustration based on what is currently considered to be the most practical and preferred
embodiments, it is to be understood that such detail is solely for that purpose and that the
invention is not limited to the disclosed embodiments, but, on the contrary, is intended to
cover modifications and equivalent arrangements that are within the spirit and scope of
the appended claims. For example, it is to be understood that the present invention
contemplates that, to the extent possible, one or more features of any embodiment can be

combined with onc or more featurcs of any other embodiment.
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What is claimead is;

1o An adjustable headgear assembly comprising:

a headgear member stractured to it over the crown and back portion of a
human head, said headgear member having upper side portions positionable at least one
of above and forward of the cars of @ human head and lower side portions positionable at
least one of below the ears of @ human head and along the back portion of a human head:

a pair of upper retention members, one of said pair of upper retention
members extending downwardly and forwardly from each of said upper side portions;
and

a parr of lower retention members, one of said pair of lower retention
members extending forwardly and upwardly from cach of said lower side portions,

whergin one of said pair of upper retention members and one of said pair
of lower retention members are structured {0 engage a respiratory interface devige
generally at a first point, wherein the other one of said pair of upper retention members
and the other one of said pair of lower wetention members are structured to engage a
respiratory interface device generally at 8 second point, and whersin cach of the pairof
upper retention members extends downwardly at anangle of between § degrees and 40
degrees and each of the pair of lower retention members exteruls upwardly at an angle of

between 3 degrees and 25 degrees.

2. The headgear assembly of elaim 1, wherein the pair of upper retention
members and the pairof lower retention members are struetwred to adjustably retain the

respiratory interface device om a human head.

3. The headgear assembly of claim 1 or 2, wherein each of the pair of
upper retention members comprise a strap member having a ook and leep portion
structured to adjustably engage the respiratory interface device and each of the lower
retention members commprise a strap member baving a hook and loop portion structuned to

adjustably engage the respiratory interface device.

<16 -
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4. The headgear assembly of claim 3, wherein the apper retention
members and the lower retention members are integrally formed with the headgear

menber,

5. The headgear assembly of either claim 3 or 4, wherein gach of the
upper strap members are adjustably coupled to a respective one of the upper side

portions,

6. The headgear assembly of any one of the preceding claims, wherein

gach upper side portion includes 3 reinforcenment member coupled thereto.

7. The headgear assembly of either claim 1 or 2, whereht sach of the
upper relention members include an elastic portion and each of the fower retention

members include an elastic portion,

8. The headgear assembly of claim 7, wherein cach of the upper retention
members and cach of the lower retention members is adjustably coupled to the headgear

member.

9. The headgear assembly of claim 7 or 8, wherein one of the upper
elastic members comprise a fivst portion of a unitary member and a corvesponding one of

the lower elastic members comprise a second portion of the unitary member,

18, The headgear assembly of any one of the preceding claims, wherein
sach of the upper retention members comprise a first portion of a unitary member and #
corresponding one of the lowsr retention members comprise a second portion of a unitary

membern
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{1, The headgear assembly of claim 10, wherein each unitary member
ineludes:

a first end coupled to one of the upper side portions;

an opposite second end adjustably coupled to a comresponding one of the
lower side portions; and

an intermediate portion disposed hetween the first end and the oppostie

second end, said intermediate portion being structured to engage a respiratory interface

device.
12. The headgear assembly of claim 10, wherein each unitary member
inchuides:

a first end adjustably conypled 1o one of the upper side portions;

an opposite second end coupled to a corresponding one of the lowsr side
portions; and

an intenmediate portion disposed between the Hrst end and the opposite
second end, said intermediate portion being structured 1o engage a respiratory interface

devices.,

13, The headgear assembly of claim 10, wherein each unitary member
incindes:

a first and adjustably coupled to one of the upper side portions;

an ppposite second end adjustably coupled o a corresponding one of the
fower side portions; and

an irdermediate portion disposed between the first end and the opposite
second end, said intermediate portion being structured o engage a respiratory interface

device.

14. The headgear assembly of claim 11, wherein said headgear menber

further includes a szcondary adjustment member baving a fivst end and an opposite
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second end, said first end being coupled to one of the upper side portions and said second

end being adjustably coupled to a comresponding one of the lower side portions.

13, The headgear assembly of claim 14, wherein the second end of said
secondary adjustment member is further coupled to the opposite second end of said

unitary member.

16. The headgear assembly of any one of claims 10 1o 1§, wherein the
ather one of the upper retention members comprise a fourth portion of the unitary
member and the other one of the lower retention members compnise a third portion of the

unitary member,

17, The headgear assembly of any one of claims 10t 16, wherein said

unitary member is adpustably coupled to said headgear member.

18, The headgear assembly of any one of the preceding claims, wherein
each of the lower side portions include an upward extending portion that terminates at an
adjustable portion, the adjustable portion engaging a respective one of the upper retention

members,

19, An adjustable headgear assembly substantially as hereinbefore

described with reference to the accompanyving drawings.
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