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CUSHION INCLUDING FLEXIBLE PROJECTIONS FOR LOW FORCE SEALING

APPLICATIONS

Cross-Reference to Related Applications

[0001] This application claims priority to U.S. provisional application number 63/040,972,

filed June 18, 2020 which is hereby incorporated herein by reference in its entirety.

Background

[0002] Face masks and filtration devices are extremely important as personal protective
equipment in various medical settings. Face mask filtration devices protect medical
professionals from contact with and inhalation of hazardous substances or disease pathogens
that may be spread by excretions, secretions, or through the air. Filtration devices are also used
in non-medical environments (such as areas affected by wildfires) to prevent inhalation of
hazardous or undesirable substances.

[0003] Mask fit is important in preventing airborne pathogens or other hazardous materials
from exiting the mask or from getting around the mask to the protected mouth and nose area.
Areas not covered by the mask may be exposed to the pathogen or hazardous substance, and
anywhere that the mask gapes or does not closely fit the contours of the wearer’s face such
pathogens or hazardous substances may enter, particularly if the pathogens are airborne. Even
a well-fitting mask may show gaps or gape when the wearer speaks or when the wearer moves
their head or looks down. When the face mask is not worn or fitted properly and includes gaps
around the edges, the breathed air may not pass through the filtration media, or through the
mask at all, before being inhaled by the wearer. Instead, the breathed air may flow around the

mask at the gaps and under the mask before being inhaled. Similarly, masks which include
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gaps around the edges may not force exhaled air through the filtration media, and pathogens
may escape from the wearer’s mouth and nose around the edges of the mask.

[0004] Poorly fitting face masks put the wearer, and those around them, at risk of infection or
contamination with hazardous substances and disease pathogens. Unfortunately, it can be
difficult to achieve a proper fit of a face mask due to complicated designs, lack of proper
training, or size issues. This leaves medical professionals, and other individuals in need of
breathing air filtration through the mask, at risk of injury and illness.

[0005] Face masks can be secured to a wearer’s face through the use of a mask brace. The
mask brace can be formed as an elastomeric gasket forming a perimeter that surrounds the
wearer’s mouth, nose, and chin, with a securing strap that holds the brace on the patient’s face
to form a seal. The mask brace can be worn over a face mask in order to better seal the face
mask to the wearer’s face to prevent breathed air from escaping around the mask sides and
pathogens from entering around the sides of the mask.

[0006] In order to provide an adequate seal on the wearer’s face, the securing strap of the mask
brace needs to apply significant force on the gasket. The force can be distributed over the face
of the wearer by the shape and positioning of the mask. However, the force on the facial bones
of the wearer, including the nose, cheekbones, and jaw can be uncomfortable, especially over
long periods of wear. The discomfort may lead to wearer’s frequent removal or adjustment of
the brace and mask risking exposure of the wearer to pathogens.

[0007] The use of one or more cushions between the brace and the mask can help to assuage
the discomfort caused by the force applied by the brace to the facial bones, but can lead to
leakage or lack of seal at the edges of the cushions. Further, the variety of face shapes and sizes
of mask wearers makes the determination of an appropriate, safe and comfortable cushion

shape and size difficult.
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[0008] In view of the above, there is a long-felt need to produce a comfortable cushion that

can maintain a seal of a face mask brace on a variety of face sizes and shapes.

Summary

[0009] In an aspect, a facial cushion for use with a mask brace that secures a face mask to a
patient’s face includes a shaped base and a plurality of flexible projections extending from the
shaped base. Each of the plurality of projections has a proximal end attached to the shaped
base, a distal end opposite the shaped base, and an axial section extending between the proximal
and distal ends. The plurality of flexible projections can individually flex. The individually
flexing projections provide greater comfort to a wearer of the mask brace because the flexible
projections can conform to the structure of the wearer’s face while still providing a seal of the
face mask to the face.

[0010] In some implementations, each flexible projection is formed in a vertical plane
extending from the shaped base. The flexible projection can extend from one edge of the shaped
base to the opposite edge, and may be parallel to one another. In some implementations, each
flexible projection is spaced apart from a neighboring flexible projection.

[0011] In some implementations, each flexible projection is formed as a column extending
from the shaped base, where the flexible projections are arranged in a grid-type pattern on the
shaped base. The grid-type arrangement allows the flexible projections to provide a continuous
seal of the face mask on the face when the flexible projections are bent to conform to the
wearer’s facial topography.

[0012] In some implementations, the distal end of each flexible projection is contoured. The
contour may enable a better fit to underlying facial topography. Each distal end may have a

different contour, or may be angled, curved, or rounded. The contour may be symmetric across
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a center line of the shaped base, depending on the facial structure the cushion is designed to
cover.

[0013] In some implementations, the proximal end of each of the plurality of flexible
projections has a cross section that is circular, triangular, or rectangular. In some
implementations, the axial section has a constant cross-section from the shaped base to the
distal end. In some implementations, the axial section has a variable cross-section from the
shaped base to the distal end. In some implementations, the axial section decreases in cross-
section from the shaped base to the distal end.

[0014] In some implementations, the cushion is positioned on the mask brace over a nose
portion, a cheek bone portion, or a jaw bone portion. The cushion may be appropriately shaped
for any of these facial areas, for example the cushion may be rectangular, oval, triangular, or
arch-shaped, or may have any other suitable shape. The cushion distributes force applied by
the mask brace over a larger area of the wearer’s face and provides a softer interface than the
mask brace alone. The flexible projections are able to bend individually to provide a better fit
to individual facial structures and sizes, while still maintaining a seal of the underlying face
mask on the face.

[0015] In some implementations, the cushion is made from alow durometer material, a medical
grade surgical rubber, or a medical grade silicone. In some implementations, the cushion is
made from an ‘auxetic’ material or a material that has a negative Poisson’s ratio. In some
implementations, the cushion is made from a material having certain material properties, but
the segmentation of the cushion into the plurality of flexible projections simulates other
material characteristics of a softer material. In some implementations, the flexible projections
of the facial cushion simulate the microscopic structure of a material at the macroscopic level

to provide a seal on a face of the wearer. In some implementations, the flexible projections are
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made from a material for which application of a force on a side of the flexible projections
perpendicular to the shaped base results in a lengthening of the axial section.

[0016] In some implementations, the cushion and the mask brace are formed together in a
unitary manufacturing process. For example, the cushion and the mask brace may be co-
molded, injection molded, compression molded, thermoformed, or 3D printed together. In
some implementations, the cushion is formed separately from the mask brace, such as by 3D
printing or by a molding process. The cushion is then affixed to the mask brace, such as by an
adhesive or an interlocking joint or other mechanical attachment. In some implementations, the
cushion is manufactured on a sleeve which can then be attached to the mask brace. The cushion
can be slideably attached to the mask brace, or removably attached to the mask brace.

[0017] In another aspect, an elastomeric brace for sealing a face mask to a wearer’s face
includes a sealing ring, at least one securing strap, and a facial cushion positioned on the sealing
ring. The sealing ring has a perimeter that forms an interior opening designed to surround a
portion of the face mask when the face mask is placed on the wearer’s nose and mouth. The at
least one securing strap is attached to the sealing ring by at least one joint region, and secures
the sealing ring on the wearer and maintains a seal of the face mask about the nose and the
mouth of the wearer. The facial cushion has a plurality of individually flexible projections that
extend from a surface of the sealing ring. The plurality of individually flexible projections are
positioned between the sealing ring and the wearer’s face to improve comfort during use of the
mask brace. The plurality of individually flexible projections are able to bend individually to
provide a seal of the face mask at a location of the cushion with better fit to the underlying
facial topography.

[0018] In another aspect, a force-dispersing cushion includes a shaped base and a plurality of
flexible projections extending from the shaped base. Each of the plurality of projections has a

proximal end that attaches to the shaped base, a distal end opposite the shaped base, and an
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axial section extending between the proximal and distal ends. Each of the plurality of flexible
projections is individually flexible upon application of a force to the shaped base, such that the
flexible projections conform to a topography of an underlying surface. The individual
flexibility of the projections enable the projections to bend to conform to an underlying
topography, while the number of projections maintain a seal over the surface and disperse
applied force across multiple points on the surface, lowering the compressive or other force on
the surface. The use of flexible projections in forming and maintaining a low-force seal has
applications in providing coverings for burns, surgical sites, and other wounds on various parts

of the human body, cushions over bruised portions of a body, and areas having broken bones.

Brief Description of the Drawings

[0019] The foregoing and other objects and advantages will be apparent upon consideration of
the following detailed description, taken in conjunction with the accompanying drawings, in
which like reference characters refer to like parts throughout and in which:

[0020] FIG. 1 shows a top-side wireframe drawing of an exemplary cushion;

[0021] FIG. 2 shows a lateral view wireframe drawing of an exemplary cushion;

[0022] FIG. 3 shows a wireframe drawing of a face mask brace including a nasal cushion;
[0023] FIG. 4 shows an photo of a nasal cushion and face mask brace including a nasal cushion;
[0024] FIG. 5 shows an exemplary cushion including comb-type ribbing;

[0025] FIG. 6 shows an exemplary cushion including pin-type ribbing; and

[0026] FIG. 7 shows a perspective view of a mask brace with cushion sealing a face mask to a

portion of a wearer’s face.

Detailed Description
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[0027] To provide an overall understanding of the systems, methods, and devices described
herein, certain illustrative implementations will be described. While the embodiments
described below are described with regard to their use in cushions implemented on braces for
securing medical masks, the cushions described herein can be used in combination with other
face masks and braces incorporating a filtration system.

[0028] FIG. 1 shows a top-side wireframe drawing of an exemplary cushion 100. The cushion
100 includes a shaped base 102, and a plurality of flexible projections 104 and 106. The shaped
base 102 is shaped as an arch having a first arm 112 and a second arm 114, with a center point
110 where the first arm 112 and second arm 114 meet. The flexible projections 104 and 106
extend outward from the shaped base 102. Though the cushion 100 includes a number of
flexible projections, only 104 and 106 are numbered with reference numerals for clarity. The
flexible projections 104 and 106 are spaced apart from one another by a space 108.

[0029] Each of the flexible projections 104 and 106 are attached to the shaped based 102 at a
proximal end 105 and extend away from the shaped base. Each of the flexible projections 104
and 106 have a distal end 107 opposite the shaped base, and an axial section 109 between the
proximal end 105 and distal end 107. Each of the flexible projections 104 and 106 are capable
of flexing or bending individually upon application of force on the flexible projection. In some
implementations, the flexible projections 104 and 106 are capable of deforming upon the
application of force.

[0030] The flexible projections 104 and 106 may extend orthogonally to the shaped base 102,
or can extend from the shaped base 102 at an angle. For example, the flexible projections 104
and 106 can extend from the shaped base 102 at an angle of 20°, 30°, 45°, 50°, 60°, 70°, 80°,
or 90°, or at any other suitable angle to the shaped base 102. In some implementations, one or
more subsets of flexible projections 104 and 106 extend from the shaped base 102 at a first

angle, and a second subset of projections extends from the shaped base 102 at a different second
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angle. The flexible projections 104 and 106 are spaced apart from one another by a space 108.
The space 108 may be in the range of 0.01 mm to 1 mm, or any suitable distance. The space
108 between the flexible projections 104 and 106 influences the ability of the flexible
projections 104 and 106 to bend to conform to the face, where flexible projections that are
closely spaced with less distance between them may be inhibited from bending by a
neighboring projection, but flexible projections that are spaced far apart may have a decreased
ability to form a reliable seal. In some implementations, the space 108 between the flexible
projections 104 and 106 may be the same as the spacing between all other flexible projections
such that the projections are evenly spaced. In some implementations, the space between
flexible projections is variable, or varies across a length of the cushion. Different microscopic
properties may be emulated by changing the lengths of flexible projections 104 and 106 and
varying the spacing 108 between the projections. While the flexible projections 104 and 106
are illustrated as linear projections which extend straight from the shaped base 102, the flexible
projections 104 may be formed to have a shape other than straight. In some implementations,
the axial section 109 of the flexible projections 104 and 106 are curved, waved, angled, or bent.
In some implementations, a first subset of the flexible projections 104 and 106 are curved,
waved, angled, or bent, while second subset are formed to have a straight shape.

[0031] As will be illustrated in FIGS. 3 and 4, the cushion 100 is designed to be placed on a
face mask brace used for securing a face mask to a wearer’s face. The cushion 100 is located
between the face mask brace and a face mask covering the wearer’s nose and mouth. The
flexibility of the flexible projections 104 and 106 allows the flexible projections 104 and 106
to bend to conform to the shape of underlying facial features and structures. Conforming to the
topography of the underlying face provides a more comfortable experience of wearing a mask
brace to which the cushion is attached. Because the flexible projections 104 and 106 are

individually flexible, the projections still maintain a seal between the brace and the face mask.
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The seal prevents air from escaping from underneath the face mask around the edges, and also
prevents air from entering the mask around the edges. In some implementations, the seal may
be air-tight, while in others the seal may alternatively or additionally be water-tight. The
flexible projections 104 and 106 enable a face mask brace with a cushion 100 to comfortably
and securely fit multiple face shapes, sizes and structures. The cushion 100 distributes the brace
tension over the facial structures of the wearer to make wearing the mask brace more
comfortable enabling longer periods of wear and better compliance with health and safety
requirements to wear a face mask and/or mask brace.

[0032] The cushion 100 includes flexible projections 104 and 106 shaped as parallel planes
extending from the shaped base 102. This structure is sometimes referred to as a ribbed or
ridged structure, a “split finger” structure, mushroom-type ribbing, or vertical struts. The
presence of the flexible projections 104 and 106 increases comfort while maintaining a seal,
but also may decrease slipping of the brace on the underlying fabric mask. When the cushion
100 is forced against the face mask on a wearer’s face by the brace, the flexible projections 104
and 106 bend in one direction or the other, sealing against each other and conforming to the
underlying shape of the face. The cushion 100 is shaped for cushioning the nose of a wearer,
such that the center line 110 would be at the bridge of the nose. In some implementations, the
cushion 100 has other shapes suitable for cushioning other regions of the face or facial
structures. For example, the cushion 100 can have a shaped base formed as an oval, rectangle,
triangle, or any other suitable shape to provide cushioning to the wearer’s cheekbone, jawbone,
or chin.

[0033] The flexible projections 104 and 106 may be formed with varying heights such that a
top surface formed by the distal ends of the flexible projections 104 and 106 is contoured. The
flexible projections 104 and 106 can have a height in the range of 1 mm to 20 mm, or any

suitable height. As illustrated in FIG. 2 which shows a perspective view of the wireframe
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drawing of the cushion 100, the cushion 100 can have a first contour 116 across the multiple
distal ends of the plurality of flexible projections. The varying heights of the flexible
projections 104 and 106 create the first contour 116, which extends along the second arm 114
of the cushion 100 in FIG. 2. The cushion 100 can also have a second contour, such as 118,
along the top distal end 107 of a single flexible projection. The second contour 118 can be
angled, curved, or rounded across the length of the distal end 107. The first contour 116 and
second contour 118 together can be made to accommodate the shape of the facial feature that
the cushion will be placed over and increase the comfort provided by the cushion 100. The
facial feature is further accommodated by the flexing of the flexible projections 104 and 106
when pressure is applied to the cushion 100 by the brace. The flexibility of the individual
projections allow the cushion to conform comfortably to accommodate many different
topographical surfaces of the wearer’s face, such as their nose, and to distribute the force
against the face to seal the intermediary face mask without leaking of air or particles around
the sides of the mask.

[0034] In contrast to a single solid cushion, the cushion 100 with flexible projections 104 and
106 has decreased leakage of gas and particles under the mask brace. Further, the cushion 100
is more comfortable due to better ability to conform to the face. The flexible projections 104
and 106 provide multiple points of contact on the wearer’s face rather than the single point of
contact provided by a solid cushion, and accordingly create a better seal. Because each of the
flexible projections 104 and 106 can flex or bend by itself, the flexible projections 104 and 106
and the cushion 100 have variable contact with the curvature of the face to provide a
comfortable seal.

[0035] The cushion 100 shown in FIGS. 1 and 2 includes flexible projections 104 and 106 that
can individually flex to create distributed contact with the intermediate face mask and

underlying facial features for improved comfort while still providing a seal. This allows a
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wearer to comfortably wear the mask for a longer period of time, increasing compliance with
requirements to wear a mask and decreasing risk to the wearer or to others.

[0036] While FIGS. 1 and 2 illustrate the use of a plurality of flexible projections 104 and 106
in use as a cushion 100 for use with a face mask brace, the principle of employing multiple
individually flexible projections to conform to the topography of a surface of the body, while
simultaneously lowering the compressive force on the surface by providing multiple points of
contact on the surface and maintaining a seal over the surface is widely applicable. Many
medical applications require formation of a water or air-tight low-force seal over a varied
surface of the body, and may benefit from the use of a multiple individually flexible
projections. For example, cushions including the multiple individually flexible projections can
be used in providing water or air-tight coverings or cushions for burns, surgical sites or wounds
on any part of the body, or in other medical coverings and cushions such as for areas of a body
which are bruised or contain broken bones. For example, a cushion including individually
flexible projections can provide a low-force dressing over broken facial bones. The flexible
projections of such coverings may be formed from a variety of materials including low
durometer materials, medical grade surgical rubber, medical grade silicone, TPU and TPE. In
some implementations, the projections may be formed from ‘auxetic’ material or negative
Poisson’s ratio materials which expand in the y-direction when pulled in the x-direction, having
properties which derive from their structure, not their composition. For a cushion made from
such a material, regardless of the surface or surface topography to which it is applied, a force
applied to a lateral edge of the flexible projection 104 and 106 would result in a lengthening of
the flexible projections 104 and 106, conforming to the underlying topographical structures
while maintaining the low-force seal on the surface of the covered body part. The projections
can be formed from a material that has certain material properties and characteristics, but the

segmentation into the individual flexible projections 104 and 106 simulates material
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characteristics of a softer material, contacting the surface at multiple points and providing a
low-force seal. The flexible projections 104 and 106 can simulate at the macroscopic level the
microstructure of a different material, providing a seal on any surface, including a human face
or other portion of the human body. Additional applications for providing low-force coverings
and cushions to surfaces besides the human body include seals on ships, rafts, or chemical
tanks, as well as providing packaging for fragile objects and materials.

[0037] While FIGS. 1 and 2 show aspects of the cushion itself, FIG. 3 illustrates the use of the
cushion 300 with a face mask brace 301. The face mask brace 301 includes a sealing ring 344,
a head strap 340 and a pair of neck ties 342a-b. The cushion 300 includes a shaped base 302
and a plurality of flexible projections 304 extending from the shaped base 302.

[0038] The face mask brace 301 sealing ring 344 forms a perimeter around an interior opening.
The perimeter of the sealing ring 344 surrounds a portion of the face mask when the face mask
is placed about the wearer’s nose and mouth. The head strap 340 and neck ties 342a-b are
attached to the sealing ring 344 at joint regions (not shown) where the securing strap joins to
the sealing ring 344. The head strap 340 and neck ties 342a-b secure the sealing ring 344 to the
wearer’s face in order to create a seal around the perimeter of the sealing ring 344. The sealing
ring 344 includes a nose portion 346 which fits over a wearer’s nose, a chin portion 348 which
fits under a wearer’s chin, and a jaw or cheek portion 350 which fits over the wearer’s cheek
bone or jaw bone. In some cases, the jaw or cheek portion 350 may coincide with a joint region
where a securing strap (such as head strap 340 or one of the pair of neck ties 342a-b) meets the
sealing ring 344.

[0039] Though the face mask brace 301 is illustrated here with a head strap 340 and a pair of
neck ties 342a-b to secure the sealing ring 344 to the wearer’s face, other securing straps may
be used. For example, ear straps, one or more head straps, head ties, and neck ties may be used

in various combinations to secure the sealing mask 344 to the wearer’s face. The securing strap
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exerts a force on the sealing ring 344 to seal the underlying face mask to the wearer’s face to
prevent air from escaping or entering around the sides of the face mask. In the absence of
cushions, the force exerted on the wearer’s face may be uncomfortable, especially on boney
portions of the face such as the nose and cheekbones. Use of a cushion, such as cushion 300,
improves the comfort of wearing the face mask brace 301.

[0040] As described above with regard to FIGS. 1 and 2, when the securing strap exerts the
force on the sealing ring 344 to provide the face mask seal, the flexible projections 304 of the
cushion 300 individually flex or bend to conform to the wearer’s face, more evenly and
comfortably distributing the force across the facial structures. The cushion 300 is positioned at
the nose portion 346 of the sealing ring 344 to distribute the force over the nose and to provide
a comfortable wearing experience. In some implementations, the cushion 300 is positioned at
the chin region 348, or the jaw or check bone region 344 to provide additional comfort while
maintaining a seal. In some implementations, multiple cushions may be positioned about the
sealing ring 344. In some implementations, cushions may be positioned on the securing straps
such as head strap 340.

[0041] In some implementations, the cushion 300 is formed with the face mask brace 301
during a unitary manufacturing process. The cushion 300 and face mask brace 301 can be
formed as a single unit by co-molding, injection molding, compression molding,
thermoforming, or 3-D printing. When the cushion 300 and the face mask brace 301 are formed
together, a portion of the face mask brace 301 can function as the shaped base of the cushion,
such that the flexible projections 304 extend from the surface of the face mask brace 301. The
cushion 300 and face mask brace 301 can be formed from the same material, such as medical
grade surgical rubber, medical grade silicone, or other low durometer material such as TPE or
TPU. Forming the cushion 300 and the face mask brace 301 as a single unit facilitates easy

cleaning of the face mask brace 301 including the cushion 300. For example, the face mask
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brace 301 can be cleaned in an autoclave, dishwasher, or sink. The spacing of the flexible
projections 304 provide fluid flow through the cushion 300 and aid in the drip drying process.
The flexibility of the cushion 300 allows for flexing of the cushion 300 to ensure all surfaces
are cleaned.

[0042] In some implementations, the cushion 300 is formed separately from the face mask
brace 301 and attached to the brace. The cushion 300 can be formed by co-molding, injection
molding, compression molding, thermoforming, or 3-D printing. The face mask brace 301 can
be formed by die-cutting, co-molding, injection molding, compression molding,
thermoforming, or 3-D printing. The cushion 300 can then be affixed to the face mask brace
301 by adhesive, an interlocking joint, or any other suitable means for mechanical attachment.
In some implementations, the cushion 300 is formed as part of a sleeve that can be attached to
the face mask brace 301 after manufacturing, for example by adhesive, an interlocking joint,
by snaps or Velcro on flaps of the sleeve, or other means of mechanical attachment. In some
implementations, the cushion 300 can be slideably or removably attached to the face mask
brace 301.

[0043] The cushion 300 can be formed from a low durometer material such as TPE or TPU, a
medical grade surgical rubber, or medical grade silicone. In some implementations, the cushion
300 can also be formed from a material having a negative Poisson’s ratio. Negative Poisson
ratio materials, or “auxetic” materials expand in the y-direction when pulled in the x-direction,
and their properties derive from their structure, not the composition. For a cushion made from
such a material, a force applied to a lateral edge of the flexible projection 304 would result in
a lengthening of the flexible projection 304, allowing for comfortable conforming to the facial
structures while maintaining the seal on the face mask. In some implementations, the cushion
300 is formed from a material that has certain material properties and characteristics, but the

segmentation of the cushion 300 into the individual flexible projections 304 simulates material
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characteristics of a different, softer material. The flexible projections 304 simulate at the
macroscopic level the microstructure of a different material, providing a seal on the face of the
user while improving wearer comfort. This enables the flexible projections 304 and cushion
300 to be made from the medical grade or other materials of the face mask brace 301 without
sacrificing comfort. The use of a soft material for the cushion 300 would add complexity to the
manufacturing process and the cleaning process, and could result in concerns about the
reliability of the safety and security of the brace in providing a seal of the face mask.

[0044] FIG. 4 shows a photo 400 of a nasal cushion 303 next to a face mask brace 301 including
a nasal cushion 300. As in the wireframe drawing in FIG. 3, the face mask brace 301 includes
a sealing ring 344, head strap 340, neck ties 342a-b, and cushion 300 having a shaped base 302
and flexible projections 304. The cushion 300 is positioned over the nose portion of the sealing
ring 344. When the cushion 300 is manufactured together with the face mask brace 301 in a
unitary process, the nose portion of the face mask brace 301 may form the shaped base 302 of
the cushion 300. FIG. 4 illustrates the ability to manufacture the cushion 303 separately from
the face mask brace 301 for later attachment, as well as the ability to manufacture the face mask
brace 301 together with the cushion 300 using molding processes. Because of the flexibility of
the projections making up the cushion and ability to form to varying topographies, a small
number of cushion shapes can be successfully and comfortably used to seal a face mask to a
variety of face shapes and sizes.

[0045] FIG. 5 shows an exemplary plan view drawing 500 of a cushion 522 including flexible
projections 524 and 526 as planar structures. The cushion 522 is positioned on a portion of a
sealing ring 520 and includes a first flexible projection 524 and a second flexible projection
526 spaced evenly apart. While only the first flexible projection 524 and second flexible
projection 526 are numbered in the drawing, the cushion 522 includes a plurality of projections,

and indeed can include any suitable number of projections. In some implementations, the
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cushion 522 can include 10, 20, 30, 40, 50, or 100 projections, or any suitable number of
projections.

[0046] First flexible projection 524 and second flexible projection 526 are constructed as
planes cut across the cushion 522. Though first flexible projection 524 and second flexible
projection 526 are illustrated as extending orthogonally from the cushion 522, the first flexible
projection 524 and second flexible projection 526 can extend from the base of the cushion or
sealing ring 520 at an angle. For example, the first flexible projection 524 and second flexible
projection 526 can extend from the sealing ring 520 at an angle of 20°, 30°, 45°, 50°, 60°, 70°,
80°, or 90°, or at any other suitable angle to the sealing ring 520 or cushion base.

[0047] The planes formed by the first flexible projection 524 and second flexible projection
526 are shown as parallel, though they need not be. The planar flexible projections can be
evenly spaced, though they need not be and can be variably spaced. The planar flexible
projections can similarly be evenly sized, such that the flexible projections have a common
width in one direction along the cushion, or they can be variably sized. The planes extend from
one edge of the cushion to the other opposite edge, separating the cushion into a plurality of
rectangular columns, or substantially rectangular columns that resemble ribs, ridges, or struts
from above. The planar projections may resemble the tines of a comb, and may be referred to
as a comb-type ribbing. Each projection, for example the first flexible projection 524, may have
a constant cross section from a base of the projection to the distal end of the projection, or may
have a variable cross section or decreasing cross section from the base to the distal end of the
projection. In some implementations, the distal ends of the projections are contoured as
described above in FIG. 2.

[0048] While FIG. 5 shows a cushion having planar projections, FIG. 6 shows an exemplary
plan view drawing 600 of a cushion 622 including pin-type flexible projections 628 and 630.

The cushion 622 is positioned on a portion of a sealing ring 620 and includes a first flexible
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projection 628 and a second flexible projection 630. First flexible projection 628 and second
flexible projection 630 are formed as columns, with a width smaller than the distance from a
first edge to the opposite edge of the cushion 622. While only the first flexible projection 628
and second flexible projection 630 are numbered in the drawing, the cushion 622 includes a
plurality of projections, and indeed can include any suitable number of projections. In some
implementations, the cushion 622 can include 30, 40, 50, 75, 100, 125, 150, or 200 projections,
or any suitable number of projections. Though first flexible projection 628 and second flexible
projection 630 are illustrated as extending orthogonally from the cushion 622, the first flexible
projection 628 and second flexible projection 630 can extend from the base of the cushion or
sealing ring 620 at an angle. For example, the first flexible projection 628 and second flexible
projection 630 can extend from the sealing ring 60 at an angle of 20°, 30°, 45°, 50°, 60°, 70°,
80°, or 90°, or at any other suitable angle to the sealing ring 620 or cushion base.

[0049] The columnar projections of the first flexible projection 628 and the second flexible
projection 630 are pin-like, and may be referred to as a pin-type ribbing. The columnar
projections may resemble the bristles of a hair brush. The projections can have any suitable
base shape, such as a triangular or rectangular base, or a circular base as shown, or any other
suitable shape. Each projection can have a constant cross-section from the base to the distal
end, or can have a variable cross-section. In some implementations, each projection has a cross
section which decreases from the base to the distal end. In some implementations, the distal
ends of the projections are contoured as described above in FIG. 2. In some implementations,
the projections are arranged in lines, rows, and columns across the cushion 622. In some
implementations, the projections are arranged randomly. In some implementations, the
projections are arranged in a staggered grid-type manner. The arrangement of the projections
in a grid may improve the sealing of the face mask brace 620 in the area of the cushion 622 by

providing more air resistance and better conforming to the face thereby reducing air leakage
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under the brace. Fluid flow properties and material usage may be optimized by use of an
appropriately staggered pin configuration. In some implementations, the cushion can include
both planar type projections of FIG. 5 and pin-type projections of FIG. 6 together.

[0050] FIG. 7 shows a perspective view 700 of a mask brace 722 with cushion 720 sealing a
face mask 732 to a portion of a wearer’s face 734. FIG. 7 illustrates the way that the cushion
722 is positioned between the face mask brace 722 and the face mask 732 in order to provide
a comfortable seal of the face mask 732 on the wearer’s face 734. The face mask brace 720
exerts a force on the cushion 722, causing flexible projections of the cushion 722 to flex and
bend to conform to the underlying structure of the wearer’s face 734. The flexible projections
of the cushion 722 push the face mask 732 against the wearer’s face 734, providing a seal of
the face mask.

[0051] By including in the cushion 720 (such as cushion 100 in FIGS. 1 and 2, cushion 300 in
FIGS. 3 and 4, cushion 522 in FIG. 5, and cushion 622 in FIG. 6) individually flexible
projections (such as flexible projections 104 and 106 in FIGS. 1 and 2, first flexible projection
524 and second flexible projection 526 in FIG. 5, and first flexible projection 628 and second
flexible projection 630 in FIG. 6), each projection can flex under the force of the face mask
brace 722 to conform to the wearer’s underlying facial structure 734, while still maintaining a
secure seal of the intermediate face mask 732. A cushion made of multiple flexible projections
distributes the force over the facial features with multiple points of contact to improve comfort
to the wearer without sacrificing security of the mask seal. The improved comfort to the wearer
allows the wearer to continuously wear the mask for long periods of time without adjustment
or removal, increasing safety and probability of compliance with regulations requiring the use
of a face mask. The use of flexible projections allows for the creation of a few cushion shapes
with the capability to comfortably fit a wide range of face sizes, shapes and structures,

decreasing the complexity of manufacturing, producing and sourcing comfortable face mask
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braces. The flexible projections of the cushion can conform to multiple topographies and still
maintain the face mask seal.

[0052] The foregoing is merely illustrative of the principles of the disclosure, and the
apparatuses can be practiced by other than the described implementations, which are presented
for purposes of illustration and not of limitation.

[0053] Variations and modifications will occur to those of skill in the art after reviewing this
disclosure. The disclosed features may be implemented, in any combination and
subcombination (including multiple dependent combinations and subcombinations), with one
or more other features described herein. For example, any of the facial cushions described
above can be positioned on any portion of a face mask or face mask brace to provide comfort
during wear and securely seal the face mask to the wearer’s face. Any of the facial cushions
described above can be constructed with any of the possible cushion designs described above.
Any of the facial cushions described above can be practiced with face mask braces that include
one or more of ear, head or neck straps, metal bands, or bridges to increase comfort and fit.
Accordingly, the various features described or illustrated above, including any components
thereof, may be combined or integrated in other systems. Moreover, certain features may be
omitted or not implemented.

[0054] Examples of changes, substitutions, and alterations are ascertainable by one skilled in
the art and could be made without departing from the scope of the information disclosed herein.
All references cited herein are incorporated by reference in their entirety and made part of this

application.
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Claims
We Claim:
1. A facial cushion for use with a mask brace that is configured to secure a face mask to a
patient’s face, the facial cushion comprising:

a shaped base;

a plurality of flexible projections extending from the shaped base, each of the plurality
of projections having a proximal end that attaches to the shaped base, a distal end opposite the
shaped base, and an axial section extending between the proximal and distal ends;

wherein the plurality of flexible projections can individually flex.

2. The facial cushion of claim 1, wherein each of the plurality of flexible projections is formed

in a vertical plane extending orthogonally from the shaped base.

3. The facial cushion of claim 2, wherein the vertical planes are parallel to one another.

4. The facial cushion of any of claims 1-3, wherein the distal end is contoured.

5. The facial cushion of any of claims 1-4, wherein a contoured shape of the distal end of a first

flexible projection differs from a contoured shape of a second flexible projection.

6. The facial cushion of any of claims 1-5, wherein each distal end is angled or curved with

respect to a surface of the shaped base.

7. The facial cushion of any of claims 1-6, wherein the contour of the distal ends is symmetric

across a center line of the shaped base.
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8. The facial cushion of any of claims 1-7, wherein the tip of each of the plurality of flexible

projections is formed as a pin.

9. The facial cushion of any of claims 1-8, wherein the proximal end of each of the plurality of

flexible projections has a cross section that is circular, triangular, or rectangular.

10. The facial cushion of claims 1-8, wherein the proximal ends of the plurality of flexible

projections are arranged in a grid pattern on the shaped base.

11. The facial cushion of any of claims 1-8, wherein the proximal end of each of the plurality

of flexible projections has a rectangular cross section extending from a first edge of the shaped

base to a second edge of the shaped base opposite the first edge.

12. The facial cushion of claim 11, wherein the axial section of each of the plurality of flexible

projections is a rectangular column.

13. The facial cushion of any of claims 1-12, wherein each distal end is rounded.

14. The facial cushion of any of claims 1-13, wherein the axial section has a constant cross-

section from the shaped base to the distal end.

15. The facial cushion of any of claims 1-13, wherein the axial section decreases in cross-

section from the shaped base to the distal end.
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16. The facial cushion of any of claims 1-13, wherein the axial section has a variable cross-

section from the shaped base to the distal end.

17. The facial cushion of any of claims 1-16, wherein the plurality of flexible projections

include at least one pin-type projection and at least one plane-type projection.

18. The facial cushion of any of claims 1-17, wherein the plurality of flexible projections have

varying heights.

19. The facial cushion of any of claims 1-18, wherein each of the plurality of flexible

projections are spaced apart.

20. The facial cushion of any of claims 1-19, wherein the shaped base comprises an arch shape

having two arms.

21. The facial cushion of any of claims 1-20, wherein a contour of the distal ends of the flexible

projections is symmetric on both of the two arms.

22. The facial cushion of any of claims 1-20, wherein the shaped base comprises a substantially

oval shape.

23. The facial cushion of any of claims 1-20, wherein the shaped base comprises a substantially

rectangular shape.
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24. The facial cushion of any of claims 1-20, wherein the shaped base comprises a substantially

triangular shape.

25. The facial cushion of any of claims 1-24, wherein the shaped base is configured to extend

over a nose of a user of the mask brace.

26. The facial cushion of any of claims 1-24, wherein the shaped base is configured to extend

over a cheek bone of a user of the mask brace.

27. The facial cushion of any of claims 1-24, wherein the shaped base is configured to extend

over a jaw bone of a user of the mask brace.

28. The facial cushion of any of claims 1-27, wherein the facial cushion is configured to extend

between the mask brace and a face mask worn by a user of the mask brace.

29. The facial cushion of any of claims 1-28, wherein the facial cushion comprises a low

durometer material.

30. The facial cushion of any of claims 1-29, wherein the facial cushion comprises a medical

grade surgical rubber.

31. The facial cushion of any of claims 1-29, wherein the facial cushion comprises a medical

grade silicone.
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32. The facial cushion of any of claims 1-28, wherein the facial cushion comprises a material

having a negative Poisson’s ratio.

33. The facial cushion of any of claims 1-32, wherein the facial cushion comprises a first

material having a structure that simulates material characteristics of a softer material.

34. The facial cushion of claim 33, wherein the plurality of flexible projections comprising the
facial cushion individually flex such that the facial cushion has material characteristics of a

softer material.

35. The facial cushion of claim 34, wherein the plurality of flexible projections of the facial
cushion simulate the microscopic structure of a material at the macroscopic level to provide a

seal on a face of the wearer.

36. The facial cushion of claim 34 or 35, wherein the flexible projections are configured such

that application of a force on a side of the flexible projections perpendicular to the shaped base

results in a lengthening of the axial section.

37. The facial cushion of any of claims 1-36, wherein the cushion and the mask brace are

configured to be formed in a unitary manufacturing process.

38. The facial cushion of any of claims 1-37, wherein the cushion is configured to be co-molded

with the mask brace.
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39. The facial cushion of any of claims 1-37, wherein the cushion is configured to be injection

molded with the mask brace.

40. The facial cushion of any of claims 1-37, wherein the cushion is configured to be

compression molded with the mask brace.

41. The facial cushion of any of claims 1-37, wherein the cushion is configured to be

thermoformed with the mask brace.

42. The facial cushion of any of claims 1-37, wherein the cushion is configured to be 3-D

printed with the mask brace.

43. The facial cushion of any of claims 1-36, wherein the cushion is configured to be 3-D

printed.

44. The facial cushion of any of claims 1-36, wherein the cushion is configured to be molded.

45. The facial cushion of any of claims 1-36, wherein the cushion is configured to be

manufactured separately from the mask brace and affixed to the mask brace by an adhesive.

46. The facial cushion of any of claims 1-36, wherein the cushion is configured to be

manufactured separately from the mask brace and affixed to the mask brace by an interlocking

joint.
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47. The facial cushion of any of claims 1-36, wherein the cushion is configured to be
manufactured as part of a sleeve separately from the mask brace, and wherein the sleeve is

configured to be affixed to the mask brace.

48. The facial cushion of any of claims 1-47, wherein the cushion is positioned on a sealing
ring of the mask brace, the sealing ring having a perimeter that forms an interior opening, the
perimeter configured to surround a portion of the face mask when the face mask is placed about

the wearer’s nose and mouth.

49. The facial cushion of any of claims 1-47, wherein the cushion is positioned on a securing
strap of the mask brace, the securing strap attached to the sealing ring by at least one joint

region.

50. The facial cushion of any of claims 1-47, wherein the cushion is positioned on a joint region
of the mask brace, the joint region located where a sealing ring and securing strap of the mask

brace join.

51. An elastomeric brace for sealing a face mask to a wearer’s face, the brace comprising:

a sealing ring having a perimeter that forms an interior opening, the perimeter
configured to surround a portion of the face mask when the face mask is placed about the
wearer’s nose and mouth;

at least one securing strap attached to the sealing ring by at least one joint region; and

a facial cushion positioned on the sealing ring, the cushion comprising a plurality of

individually flexible projections extending from a surface of the sealing ring;
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wherein the securing strap is configured to secure the sealing ring on the wearer and
maintain a seal of the face mask about the nose and the mouth of the wearer, and
wherein the plurality of individually flexible projections are positioned between the
sealing ring and the wearer’s face, the plurality of individually flexible projections configured
to bend to provide a seal of the face mask at a location of the cushion.

52. A method of manufacturing the cushion of any of claims 1-33 using a co-molding process.

53. A method of manufacturing the cushion of any of claims 1-33 using an injection molding

process.

54. A method of manufacturing the cushion of any of claims 1-33 using a compression molding

process.

55. A method of manufacturing the brace of claim 51 using a co-molding process.

56. A method of manufacturing the brace of claim 51 using an injection molding process.

57. A method of manufacturing the brace of claim 51 using a compression molding process.

58. A method of manufacturing the brace of claim 51 using a thermoforming process.

59. A method of manufacturing the brace of claim 51, the method comprising:

using a die-cutting process to manufacture the sealing ring

using a molding process to manufacture the cushion; and
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adhering the cushion to the sealing ring.

60. The method of claim 59, wherein adhering the cushion to the sealing ring comprises:

applying an adhesive to a back side of the cushion; and

affixing the cushion on the sealing ring.

61. The method of claim 59, wherein adhering the cushion to the sealing ring comprises:

stapling the cushion to the sealing ring.

62. The method of claim 59, wherein the cushion is manufactured in combination with a sleeve,

and wherein adhering the cushion to the sealing ring comprises affixing the sleeve to the sealing

ring.

63. The method of claim 62, wherein the sleeve is affixed to the sealing ring by an adhesive.

64. The method of claim 62, wherein the sleeve is slideably affixed to the sealing ring.

65. The method of claim 62, wherein the sleeve is removably affixed to the sealing ring.

66. The method of any of claims 59-65, further comprising:

manufacturing the securing strap with the sealing ring using the die-cutting process.

67. A force-dispersing cushion, the cushion comprising:

a shaped base; and
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a plurality of flexible projections extending from the shaped base, each of the plurality
of projections having a proximal end that attaches to the shaped base, a distal end opposite the
shaped base, and an axial section extending between the proximal and distal ends;

wherein each of the plurality of flexible projections is individually flexible upon
application of a force to the shaped base, such that the flexible projections conform to a

topography of an underlying surface.

68. The force-dispersing cushion of claim 67, wherein each of the plurality of flexible

projections is formed in a vertical plane extending orthogonally from the shaped base.

69. The force-dispersing cushion of claim 67 or 68, wherein the vertical planes are parallel to

one another.

70. The force-dispersing cushion of any of claims 67-69, wherein the distal end is contoured.

71. The force-dispersing cushion of any of claims 67-70, wherein a contoured shape of the

distal end of a first flexible projection differs from a contoured shape of a second flexible

projection.

72. The force-dispersing cushion of any of claims 67-71, wherein each distal end is angled or

curved with respect to a surface of the shaped base.

73. The force-dispersing cushion of any of claims 67-72, wherein the contour of the distal ends

is symmetric across a center line of the shaped base.
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74. The force-dispersing cushion of any of claims 67-73, wherein the tip of each of the plurality

of flexible projections is formed as a pin.

75. The force-dispersing cushion of any of claims 67-74, wherein the proximal end of each of

the plurality of flexible projections has a cross section that is circular, triangular, or rectangular.

76. The force-dispersing cushion of claims 67-74, wherein the proximal ends of the plurality

of flexible projections are arranged in a grid pattern on the shaped base.

77. The force-dispersing cushion of any of claims 67-74, wherein the proximal end of each of

the plurality of flexible projections has a rectangular cross section extending from a first edge

of the shaped base to a second edge of the shaped base opposite the first edge.

78. The force-dispersing cushion of claim 77, wherein the axial section of each of the plurality

of flexible projections is a rectangular column.

79. The force-dispersing cushion of any of claims 67-78, wherein each distal end is rounded.

80. The force-dispersing cushion of any of claims 67-79, wherein the axial section has a

constant cross-section from the shaped base to the distal end.

81. The force-dispersing cushion of any of claims 67-79, wherein the axial section decreases

in cross-section from the shaped base to the distal end.
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82. The force-dispersing cushion of any of claims 67-79, wherein the axial section has a

variable cross-section from the shaped base to the distal end.

83. The force-dispersing cushion of any of claims 67-79, wherein the plurality of flexible

projections include at least one pin-type projection and at least one plane-type projection.

84. The force-dispersing cushion of any of claims 67-83, wherein the plurality of flexible

projections have varying heights.

85. The force-dispersing cushion of any of claims 67-84, wherein each of the plurality of

flexible projections are spaced apart.

86. The force-dispersing cushion of any of claims 67-85, wherein the force-dispersing cushion

is configured to extend over a variable topography surface.

87. The force-dispersing cushion of any of claims 67-86, wherein the force-dispersing cushion

comprises a low durometer material.

88. The force-dispersing cushion of any of claims 67-86, wherein the force-dispersing cushion

comprises a medical grade surgical rubber.

89. The force-dispersing cushion of any of claims 67-86, wherein the force-dispersing cushion

comprises a medical grade silicone.
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90. The force-dispersing cushion of any of claims 67-86, wherein the force-dispersing cushion

comprises a material having a negative Poisson’s ratio.

91. The force-dispersing cushion of any of claims 67-86, wherein the force-dispersing cushion
comprises a first material having a structure that simulates material characteristics of a softer

material.

92. The force-dispersing cushion of claim 91, wherein the plurality of flexible projections
comprising the force-dispersing cushion individually flex such that the force-dispersing

cushion has material characteristics of a softer material.

93. The force-dispersing cushion of claim 92, wherein the plurality of flexible projections of
the force-dispersing cushion simulate the microscopic structure of a material at the

macroscopic level to provide a seal over a variable topography.

94. The force-dispersing cushion of claim 92 or 93, wherein the flexible projections are

configured such that application of a force on a side of the flexible projections perpendicular

to the shaped base results in a lengthening of the axial section.

95. The force-dispersing cushion of any of claims 67-94, wherein the force-dispersing cushion

is configured to be 3-D printed.

96. The force-dispersing cushion of any of claims 67-94, wherein the force-dispersing cushion

is configured to be molded.
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97. The force-dispersing cushion of any of claims 67-96, wherein the force-dispersing cushion

is configured to provide an air-tight seal over a wound on a portion of a human body.

98. The force-dispersing cushion of any of claims 67-96, wherein the force-dispersing cushion

is configured to provide an air-tight seal over a burn on a portion of a human body.

99. The force-dispersing cushion of any of claims 67-96, wherein the force-dispersing cushion

is configured to provide a water-tight seal over a surgical site on a portion of a human body.

100. The force-dispersing cushion of any of claims 67-96, wherein the force-dispersing cushion

is configured to provide a cushion over a bruised region of a human body or a region of a

human body having a broken bone.

101. The force-dispersing cushion of any of claims 67-96, wherein the force-dispersing cushion

is configured to provide a packaging for an object.
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