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ABSTRACT

A facial sealing segment for a respiratory device includes a
sealing flap adapted to sealingly engage the face of a user.
The sealing flap is disposed about, and defines, a cutout
adapted to receive one or both of the mouth or nares of the
user. The facial sealing segment further includes a number of
selectively removable portions formed in the sealing flap
about the cutout. Each removable portion is defined in the
sealing flap by a tear portion.
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CUSTOMIZABLE FACIAL SEALING
SEGMENT FOR RESPIRATORY DEVICE
AND METHOD OF CUSTOMIZING

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This patent application claims the priority benefit
under 35 U.S.C. §119(e) of U.S. Provisional Application No.
61/918,780 filed on Dec. 20, 2013, the contents of which are
herein incorporated by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention generally relates to respira-
tory devices, and more particularly to customizable facial
sealing segments for use with such devices. The present
invention also relates to methods of customizing a sealing
segment of a respiratory device.

[0004] 2. Description of the Related Art

[0005] There are numerous situations where it is necessary
or desirable to selectively control the content of matter
inhaled by a user. Such situations may arise where environ-
mental conditions necessitate the filtering of particulates
from the environment or in instances where a particular flow
of gas(es) are to be delivered to a user/patient. For example,
it is known to ventilate a patient using a technique known as
non-invasive ventilation (NIV). It is also known to deliver
continuous positive airway pressure (CPAP) or variable
airway pressure, which varies with the patient’s respiratory
cycle, to treat a medical disorder, such as sleep apnea
syndrome, in particular, obstructive sleep apnea (OSA),
chronic obstructive pulmonary disease (COPD), or conges-
tive heart failure (CHF).

[0006] Non-invasive ventilation and pressure support
therapies involve the placement of a patient interface device,
which is typically a nasal (covering nose), full face (cover-
ing mouth and nose), or oronasal (covering mouth and under
the nose), on the face of a patient to interface the ventilator
or pressure support system with the airway of the patient so
that a flow of breathing gas can be delivered from the
pressure/flow generating device to the airway of the patient.
[0007] Typically, patient interface devices include a mask
shell or some form of support having a cushion attached
thereto that contacts and sealingly engages the surface of the
patient. The support and cushion are typically held in place
by a headgear that wraps around the head of the patient. The
support and headgear form the patient interface assembly. A
typical headgear includes flexible, adjustable straps that
extend from the mask to attach the mask to the patient.
[0008] Because such masks are typically worn for an
extended period of time, a variety of concerns must be taken
into consideration. For example, in providing CPAP to treat
OSA, the patient normally wears the patient interface device
all night long while he or she sleeps. One concern in such a
situation is that the patient interface device is as comfortable
as possible, otherwise the patient may avoid wearing the
interface device, defeating the purpose of the prescribed
pressure support therapy. It is also important that the overall
size of the interface device be minimized, so as to not be
overly cumbersome on the face of the patient.

[0009] Historically, interface devices are produced in sev-
eral sizes in order to accommodate the wide variety of facial
sizes and structures present in the population. As the number
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of mask sizes provided increases, so does the costs associ-
ated with manufacturing, stocking, etc. Accordingly, there is
room for improvement in providing interface devices which
are able to fit larger segments of the population and/or are
able to be readily customized to produce a better fit.

SUMMARY OF THE INVENTION

[0010] Accordingly, it is an object of the present invention
to provide improved sealing segments as well as respiratory
devices utilizing such sealing segments that overcome defi-
ciencies in the known art. Embodiments in accordance with
the principles of the present invention provide sealing seg-
ments having cutouts with can be readily altered to fit a
broader range of user’s and/or to better fit a particular user.
[0011] As one aspect of the invention, a facial sealing
segment for a respiratory device is provided. The sealing
segment comprises: a sealing flap adapted to sealingly
engage the face of a user, the sealing flap disposed about,
and defining a cutout adapted to receive one or both of the
mouth or nares of the user; and a number of selectively
removable portions formed in the sealing flap about the
cutout, each removable portion being defined in the sealing
flap by a tear portion.

[0012] The sealing flap may comprise a first thickness and
the tear portion may comprise a localized thickness less than
the first thickness.

[0013] The tear portion may comprise a groove formed in
the sealing flap.

[0014] The groove may be formed in a surface of the
sealing flap opposite from a surface which sealingly engages
the face of the user.

[0015] The tear portion may comprise a plurality of per-
forations formed in the sealing flap.

[0016] The number of removable portions may comprise a
first portion adapted to be disposed adjacent a first side of the
mouth of the user and a second portion adapted to be
disposed adjacent a second side of the mouth of the user.
[0017] At least one removable portion of the number of
removable portions may comprise a pull tab extending from
a surface of the sealing flap opposite from a surface which
sealingly engages the face of the user.

[0018] At least one removable portion may comprise a
sub-removable portion formed therein about the cutout, the
sub-removable portion being defined in the at least one
removable portion by a sub-tear portion.

[0019] The number of removable portions may comprise a
single removable portion which completely encompasses,
and defines, the cutout.

[0020] The cutout may comprise a first cutout adapted to
receive the mouth of the user; the sealing flap may further be
disposed about, and defines, a second cutout adapted to
receive the nares of the user; and the sealing segment may
further comprise a number of further removable portions
formed in the sealing flap about the second cutout, each
further removable portion being defined by a further tear
portion.

[0021] As another aspect of the invention, a method of
customizing a sealing segment of a respiratory device is
provided. The method comprises providing a sealing seg-
ment comprising: a sealing flap adapted to engage the face
of a user, the sealing flap disposed about, and defining a
cutout adapted to receive one or both of the mouth or nares
of the user; and a number of selectively removable portions
formed in the sealing flap about the cutout, each removable
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portion being defined in the sealing flap by a tear portion.
The method further comprises removing at least one remov-
able portion by separating the at least one removable portion
from the remainder of the sealing flap by severing along the
tear portion.

[0022] Removing at least one removable portion by sepa-
rating the at least one removable portion from the remainder
of the sealing flap by severing along the tear portion may
comprise removing a first removable portion from a first side
of'the cutout and removing a second removable portion from
a second side of the cutout generally opposite the first side.
[0023] Removing at least one removable portion by sepa-
rating the at least one removable portion from the remainder
of the sealing flap by severing along the tear portion may
comprise removing a portion of the sealing flap which is
adapted to be disposed about the bridge of the nose of the
user.

[0024] Removing at least one removable portion by sepa-
rating the at least one removable portion from the remainder
of the sealing flap by severing along the tear portion may
comprise removing a single removable portion which com-
pletely encompasses, and defines, the cutout.

[0025] These and other objects, features, and characteris-
tics 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 manufacture,
will become more apparent upon consideration of the fol-
lowing description and the appended claims with reference
to the accompanying drawings, all of which form a part of
this specification, wherein like reference numerals designate
corresponding parts in the various figures. It is to be
expressly understood, however, that the drawings are for the
purpose of illustration and description only and are not
intended as a definition of the limits of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] FIG. 1 is a front isometric view of an example
embodiment of a patient interface device according to the
principles of the present invention shown (schematically)
connected to a gas flow/pressure generating system to form
a patient interface system;

[0027] FIG. 2 is an elevation view of the patient facing
side of the patient interface device of FIG. 1;

[0028] FIG. 3 is an elevation view of the patient side of
another example embodiment of a patient interface device
according to the principles of the present invention;

[0029] FIG. 4 is an elevation view of the patient side of yet
a further example embodiment of a patient interface device
according to the principles of the present invention; and
[0030] FIG. 5 is a sectional view of the portion of the
sealing element of the patient interface device of FIGS. 1
and 2 as taken along the line 5-5 indicated in FIG. 2.

DETAILED DESCRIPTION OF THE
EXEMPLARY EMBODIMENTS

[0031] As used herein, the singular form of an”, and
“the” include plural references unless the context clearly
dictates otherwise. As used herein, the statement that two or
more parts or components are “coupled” shall mean that the
parts are joined or operate together either directly or indi-
rectly, i.e., through one or more intermediate parts or com-
ponents, so long as a link occurs. As used herein, “directly
coupled” means that two elements are directly in contact
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with each other. As used herein, “fixedly coupled” or “fixed”
means that two components are coupled so as to move as one
while maintaining a constant orientation relative to each
other.

[0032] As used herein, “respiratory device” shall be used
to refer to any device which sealingly engages about one or
both of a user’s mouth and/or nose, for selectively control-
ling the content of matter inhaled by the user. Such devices
may include, for example, without limitation, devices for
filtering air inhaled by a user (e.g., respirators) and devices
used in delivering a flow of gas to the airway of the user
(e.g., oxygen masks, CPAP masks, etc.).

[0033] As employed herein, the word “unitary” means a
component is created as a single piece or unit. That is, a
component that includes pieces that are created separately
and then coupled together as a unit is not a “unitary”
component or body. As employed herein, the statement that
two or more parts or components “engage’ one another shall
mean that the parts exert a force against one another either
directly or through one or more intermediate parts or com-
ponents. As employed herein, the term “number” shall mean
one or an integer greater than one (i.e., a plurality) and the
singular form of “a”, “an”, and “the” include plural referents
unless the context clearly indicates otherwise.

[0034] Directional phrases used herein, such as, for
example and without limitation, top, bottom, left, right,
upper, lower, front, back, and derivatives thereof, relate to
the orientation of the elements shown in the drawings and
are not limiting upon the claims unless expressly recited
therein.

[0035] FIGS. 1 and 2 illustrate an exemplary embodiment
of a respiratory device in the form of a patient interface
device 10 and components thereof according to the prin-
ciples of the present invention. Patient interface device 10
communicates a flow of breathing gas between the patient’s
airway and a pressure/flow generating system 12 (shown
schematically), such as a ventilator, CPAP device, or vari-
able pressure device, e.g., a BIPAP® device manufactured
and distributed by Philips Respironics, Inc. of Pittsburgh,
Pa., or an auto-titration pressure support system.

[0036] A BiPAP® device is a bi-level device in which the
pressure provided to the patient varies with the patient’s
respiratory cycle, so that a higher pressure is delivered
during inspiration than during expiration. An auto-titration
pressure support system is a system in which the pressure
varies with the condition of the patient, such as whether the
patient is snoring or experiencing an apnea or hypopnea. For
present purposes, pressure/flow generating system 12 is also
referred to as a gas flow generating device, because flow
results when a pressure gradient is generated. The present
invention contemplates that pressure/flow generating system
12 is any conventional system for delivering a flow of gas to
an airway of a patient or for elevating a pressure of gas at an
airway of the patient, including the pressure support systems
summarized above and non-invasive ventilation systems.
[0037] Communicating a flow of breathing gas between
the patient’s airway and pressure/flow generating system 12
includes delivering a flow of breathing gas to the patient
from the pressure/tlow generating device and exhausting a
flow of gas from the patient to ambient atmosphere. Refer-
ring to FIG. 1, the system for delivering a breathing gas to
a patient according to the present invention comprises
pressure/flow generating system 12 that produces a flow of
gas, and a conduit 14, which is also referred to as a patient
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circuit, having a first end portion (not numbered) operatively
coupled to the gas flow generating device and a second end
portion (not numbered). Conduit 14 carries the flow of gas
from pressure/flow generating device 12 during operation of
the system to patient interface device 10, which is coupled
to the second end portion of conduit 14. Conduit 14 corre-
sponds to any conduit suitable for communicating the flow
of gas form the pressure/flow generating system to the
patient interface device. An example of a typical conduit is
a flexible tube. A headgear assembly, which is not shown in
the figures, attaches patient interface device 10 to the
patient’s head.

[0038] Patient interface device 10 is depicted as an oro-
nasal device which includes a cushion 16 and a shell or
frame 18 having a patient side and opposite thereto, an outer
side. Attached to frame 18 is a conduit coupling member,
such as elbow 20, that couples cushion 16 and frame 18 to
conduit 14 so that a flow of gas is communicated to the
interior of the patient interface device for subsequent deliv-
ery to the patient. Conversely, gas from the patient is
communicated from the patient interface device into conduit
14, where an exhaust port (not numbered) may be located.
In an exemplary embodiment, frame 18 is formed as a
generally rigid member formed from polycarbonate. It is to
be understood that the present invention contemplates that
one or more of the size, shape, or composition of frame 18
may be varied without varying from the scope of the present
invention.

[0039] In the illustrated embodiment of FIGS. 1 and 2,
frame 18 has a generally x-shape and is provided with upper
and lower headgear attaching elements 20, 22, which coop-
erate with corresponding attachment elements on headgear
straps (not illustrated) for securely mounting patient inter-
face device 10 on the head of a user. It is to be understood,
however, that the present invention contemplates using any
conventional connection assembly to attach a headgear or
headgear strap to frame 18 or other suitable arrangement. It
is to be further understood that the present invention also
contemplates that frame 18 may further include a forehead
support portion having headgear attaching elements for
connection to further headgear straps. The present invention
also contemplates providing a post or other protrusion at the
upper portion of the shell, i.e., the portion overlying the
bridge of the nose, to which the headgear can be attached.

[0040] The present invention contemplates that the head-
gear suitable for use with patient interface device 10 is any
conventional headgear used in the patient interface field. For
example, without limitation, a typical headgear assembly
comprises a headpiece that overlies a portion of the patient’s
crania and with headgear straps extending therefrom to
adjustably connect the headgear to the mask.

[0041] Inan exemplary embodiment cushion 16 is formed
of a soft, cushiony, elastomeric material, such as silicone,
appropriately soft thermoplastic elastomers, closed cell
foam, thin materials, or any combination of suitable mate-
rials and includes a first portion (not numbered) adapted to
be coupled to a mask or frame (such as frame 18 of FIGS.
1 and 2) and receive a flow of gas (such as from pressure/
flow generating device 12 of FIG. 1), an opposite second
portion 24, and a passage or cavity 26 (FIG. 2) formed
therethrough extending between the first portion and second
portion 24. Cavity 26 is adapted to conduct the flow of gas
generated by pressure/flow generating device 12 (and passed

Jan. 5, 2017

through conduit 14) therethrough to the airway of the user
when patient interface device 10 is disposed on the head of
the user/patient.

[0042] Referring to FIG. 2, second end portion 24 includes
a sealing segment 28 which includes a sealing portion or flap
30 which is adapted to sealing engage the face of a user.
Sealing flap 30 is disposed about, and defines, a first cutout
32 which is adapted to receive the mouth of the user and a
second cutout 34 which is adapted to receive the nares of the
user. In other words, when installed on a user/patient, sealing
flap 30 generally sealingly engages the face of the user about
the mouth and nares of the user. Sealing segment 28 further
includes a number of selectively removable portions 36
formed in sealing flap 30 about cutout 32. Each removable
portion 36 is defined in sealing flap 30 by a respective tear
portion 38 (shown in dashed line) configured to allow for
each removable portion to be selectively removed from
sealing flap 30 as desired by a user or other person or to
remain as a unitary portion of sealing flap 30 if desired. In
the example embodiment illustrated in FIG. 2, two of such
removable portions 36 are provided, a first portion 36a
positioned generally at one end or side of cutout 32 such that
it is adapted to be disposed adjacent a first side of the mouth
of'the user when device 10 is donned by a user, and a second
portion 365 positioned generally at the opposite side or end
of cutout 32 such that it is adapted to be disposed adjacent
a second side of the mouth of the user. It is to be appreciated
that such arrangement allows for the width (not labeled) and
shape of cutout 32 to be selectively widened if desired to
improve the fit of sealing element 28 on the face of a user.

[0043] Continuing to refer to FIG. 2, sealing segment 30
may further include a number of further removable portions
40 formed in sealing flap 30 about second cutout 34, with
each further removable portion 40 being defined by a further
tear portion 42 (shown in dashed line). Such further remov-
able portions allow one or both of the size or shape of second
cutout 34 to be customized by a user or other person as
desired to better fit device 10 to the user.

[0044] As shown in the sectional view of FIG. 5, tear
portion 38 (and similarly tear portion 42) may be formed as
a portion within sealing flap 30 having a localized thickness
t; less than an adjacent thickness t, of sealing flap 30. In the
example embodiment illustrated in FIGS. 1, 2 and 5, such
difference is provided by forming tear portion 38 as a groove
44 formed in sealing flap 30 on or in an interior surface 46
opposite from an outer surface 48 which sealingly engages
the face of the user. It is to be understood that the present
invention contemplates that any other suitable arrangement
of reduced thickness portion may be employed without
varying from the scope of the present invention.

[0045] As another mechanism to promote separation of
removable portions 36 (or 40) from sealing flap 30, each tear
portion 38, 42 may be formed from a plurality of perfora-
tions formed in sealing flap 30. Such perforations may be
formed completely through sealing flap 30 or may be formed
as indentations or other suitable structures formed in one or
both of surfaces 46 and 48 of sealing flap 30. Additionally,
it is to be understood that the present invention contemplates
that any other suitable arrangement which provides for the
removable portions 36, 40 to be readily removed from
sealing element 30 generally without the need for tools or
other instruments may be employed without varying from
the scope of the present invention.
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[0046] Continuing to refer to FIG. 5, in order to assist in
removing one of the removable portions, a readily grippable
portion, such as pull tab 50 or other suitable structure (e.g.,
without limitation, a textured surface), may be provided on,
or extending from removable portion 36 (or similarly 40).

[0047] FIG. 3 illustrates another example embodiment of
a respiratory device 110 according to the principles of the
present invention which includes a sealing segment 128
having a sealing flap 130 which surrounds, and defines, a
single cutout 132. Sealing segment 128 includes a number of
selectively removable portions 136 and 140 defined in
sealing flap 130 about cutout 132. Similar to the removable
portions 36, 40, previously discussed, each of removable
portions 136 and 140 is defined in sealing flap 130 by a
respective tear portion 138, 142 (shown in dashed line)
configured to allow for each removable portion to be selec-
tively removed from sealing flap 130 as desired by a user or
other person. Unlike removable portions 36 and 40 previ-
ously discussed, each of removable portions 136a and 1365
further comprise a sub-removable portion 144 (only one is
labeled in FIG. 3) formed therein about the cutout. Each
sub-removable portion is defined in the respective remov-
able portion 136a by a sub-tear portion 146. Each sub-tear
portion may be formed in a similar manner as tear portions
38 and 42 previously discussed. It is to be appreciated that
such arrangement allows for multiple custom sizes to be
selected by a user or other person form a single sealing
element.

[0048] FIG. 4 illustrates yet another example embodiment
of a respiratory device 210 according to the principles of the
present invention which includes a sealing segment 228
having a sealing flap 230 which surrounds, and defines, a
single cutout 232. Sealing segment 228 includes a selec-
tively removable portion 236 which completely encom-
passes, and defines, cutout 232. Removable portion 236 is
defined in sealing flap 230 by a tear portion 238 (shown in
dashed line) configured to allow for removable portion 236
to be selectively removed from sealing flap 230, thus overall
enlarging cutout 232. Although shown as generally provid-
ing for the overall enlargement of cutout 232, it is to be
appreciated that the present invention contemplates that such
arrangement, as well as the arrangements previously dis-
cussed, may be used alone or in various combinations to
allow for customizing of one or more of the size or shape of
a cutout or cutouts provided in a sealing segment.

[0049] Although described in conjunction with sealing
segments having cutouts of particular shapes and sizes, it is
to be understood that the present invention contemplates that
the concepts and principles disclosed herein may be readily
applied to sealing segments having cutouts of generally any
suitable size and/or shape.

[0050] Although described primarily in conjunction with
respiratory devices used for delivering a flow of gases to a
user/patient, it is to be understood that the present invention
contemplates that concepts and principles disclosed herein
may be readily applied to other respiratory devices (e.g.,
respirators or other suitable devices) which utilize one or
more segments for engaging the face of a user.

[0051] It is to be appreciated that the present invention is
not intended to be limited to the frame shape described
herein but instead may be employed with frames and cush-
ions of various other shapes or designs which utilize a cutout
with a rectangular portion as described herein.
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[0052] In the claims, any reference signs placed between
parentheses shall not be construed as limiting the claim. The
word “comprising” or “including” does not exclude the
presence of elements or steps other than those listed in a
claim. In a device claim enumerating several means, several
of these means may be embodied by one and the same item
of hardware. The word “a” or “an” preceding an element
does not exclude the presence of a plurality of such ele-
ments. In any device claim enumerating several means,
several of these means may be embodied by one and the
same item of hardware. The mere fact that certain elements
are recited in mutually different dependent claims does not
indicate that these elements cannot be used in combination.

[0053] 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 embodi-
ments, 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 one or more features of
any other embodiment.

1. A facial sealing segment for a respiratory device, the

sealing segment comprising:

a sealing flap adapted to sealingly engage the face of a
user, the sealing flap disposed about, and defining a
cutout adapted to receive one or both of the mouth or
nares of the user; and

a number of selectively removable portions formed in the
sealing flap about the cutout, each removable portion
being defined in the sealing flap by a tear portion.

2. The facial sealing segment of claim 1, wherein the
sealing flap comprises a first thickness (t,)and wherein the
tear portion comprises a localized thickness (t,) less than the
first thickness.

3. The facial sealing segment of claim 1, wherein the tear
portion comprises a groove formed in the sealing flap.

4. The facial sealing segment of claim 1, wherein the
groove is formed in a surface of the sealing flap opposite
from a surface which sealingly engages the face of the user.

5. The facial sealing segment of claim 1, wherein the tear
portion comprises a plurality of perforations formed in the
sealing flap.

6. The facial sealing segment of claim 1, wherein the
number of removable portions comprise a first portion
adapted to be disposed adjacent a first side of the mouth of
the user and a second portion adapted to be disposed
adjacent a second side of the mouth of the user.

7. The facial sealing segment of claim 1, wherein at least
one removable portion of the number of removable portions
comprises a pull tab extending from a surface of the sealing
flap opposite from a surface which sealingly engages the
face of the user.

8. The facial sealing segment of claim 1, wherein at least
one removable portion comprises a sub-removable portion
formed therein about the cutout, the sub-removable portion
being defined in the at least one removable portion by a
sub-tear portion.
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9. The facial sealing segment of claim 1, wherein the
number of removable portions comprises a single removable
portion which completely encompasses, and defines, the
cutout.

10. The facial sealing segment of claim 1, wherein:

the cutout comprises a first cutout adapted to receive the
mouth of the user;

the sealing flap is further disposed about, and defines, a
second cutout adapted to receive the nares of the user;
and

the sealing segment further comprises a number of further
removable portions formed in the sealing flap about the
second cutout, each further removable portion being
defined by a further tear portion.

11. A method of customizing a sealing segment of a

respiratory device, the method comprising:

providing a sealing segment comprising:

a sealing flap adapted to engage the face of a user, the
sealing flap disposed about, and defining a cutout
adapted to receive one or both of the mouth or nares of
the user, and

a number of selectively removable portions formed in the
sealing flap about the cutout, each removable portion
being defined in the sealing flap by a tear portion; and
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removing at least one removable portion by separating the
at least one removable portion from the remainder of
the sealing flap by severing along the tear portion.

12. The method of claim 11, wherein removing at least
one removable portion by separating the at least one remov-
able portion from the remainder of the sealing flap by
severing along the tear portion comprises removing a first
removable portion from a first side of the cutout and
removing a second removable portion from a second side of
the cutout generally opposite the first side.

13. The method of claim 11, wherein removing at least
one removable portion by separating the at least one remov-
able portion from the remainder of the sealing flap by
severing along the tear portion comprises removing a por-
tion of the sealing flap which is adapted to be disposed about
the bridge of the nose of the user.

14. The method of claim 11, wherein removing at least
one removable portion by separating the at least one remov-
able portion from the remainder of the sealing flap by
severing along the tear portion comprises removing a single
removable portion which completely encompasses, and
defines, the cutout.



