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DEVICES FOR PREVENTING INHALATION OF, EXPOSURE TO, AIRBORNE
MATERIAL

INCORPORATION BY REFERENCE TO ANY PRIORITY APPLICATIONS
[08061] This application claims the benefit of 1S, Provisional Patent Apphication
Nos. 63/037,958 (filed June 11, 2020) and 63/032,907 {filed June 1, 2020}, and the content of

each of these disclosure 1s hereby incorporated by reference in its entirety.

BACKGROUND
Field

[0062] The present disclosure relates to protecting a user from airborne material,
and specifically to devices for preventing inhalation of, and expose to, undesired airborne

material, including dust, pollen, and virus-laden aerosol.

Description of the Related Art

00631 in many situations, a user desires to limit the amount and types of
materials or particles that are inhaled, and limit the exposure of their eyes to such material.
For example, in during cleaning, construction, or in medical environments. Current dust
roasks and the hike can be ditficult to put on and take off, and can take both hands to do so.
Typical masks do vot form an airtight seal around a user’s mouth and nose, and do not form
an airtight seal around a user’s eyves. When a mask s worn, a person that the mask where 1s
talking to cannot see the mask wearers mouth which may make communication more
difficult and less personal In addution, it can be difficult to use a telephone while wearing a
mask or a face shield Due to these challenges, people may decide not to wear protective
devices m environments where they should to protect thewr health and safety, and ultimately
the health and safety of others as well. Accordingly, 1t would be advantageous to address

these and other disadvantages 1n new devices that protect a user from arbormne material.
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SUMMARY

[0004] Neveral innovations are disclosed herein, each having multiple aspecis that
can be included in various embodiments of the innovations. Some of the innovations are
protection devices that have features for protecting a user from mhalation of undesired
atrborne material, and can have features for protecting a user’s eyes from exposure to
undesired atrborne material. Other mnovations relate to devices for easily attaching a filter,
or filter assembly, to the head of a user.

[8005] For example, one innovation 18 a protective device, the protective device
mcluding a filter assembly having a proximal side and a distal side, the proximal side
positioned closest to a user when the protective device 1s worn by the user {(on the user’s
head), and the distal side positioned facing away from the user. The filter assembly
comprises a filter; a proximal layer and a distal laver where the proximal layer 5 positioned
closer to the user than the distal laver, the proximal layer and the distal laver each having a
plurality of perforations that allow air to pass through. The filier assernbly 15 configured to
hold the filter between the proximal layer and the distal layer. The device also mcludes a
one-way valve positioned 1 a center portion of the filter assembly and coupled to the
proximal layer of the filter assembly, the valve configured to allow awr to pass through the
valve from the proximal side of the filter assembly to the distal side of the filter assembly, a
seal positioned along a peripheral edge of the filter assembly, the filter assembly and the seal
defining a first safety compartment for enclosing a user’s mouth and nose, and a frame
assembly coupled 1o the fiiter assernbly and structured to attach the protection device to the
head of a user. The frame assembly can include a left temple arm having a proximal end
coupled to the filter assembly, a right temple arm having a proximal end coupled to the filter
assembly, a left temple arm brace coupled to the left temple arm and extending towards a
lower portion of the filter assembly and coupled io the lower portion of the filter assembly,
and a right temple arm brace coupled to the left temple arm and extending towards a lower
portion of the filter assembly and coupled to the lower portion of the filter assembly.

[06086] Vartous embodiments of such devices can include one or more other
aspects. In some embodiments, the device includes a left ear support on a distal end of the
left temple arm distal and a right ear support on a distal end of the right temple arm, the left

and right ear supports structured to extend around a portion of the user’s ears to hold the
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protection device securely on the user. In some embodiments, the device further comprises a
communication circut, which may include a microphone which may be positioned on the
valve. The communication circuit can include a battery, and/or at least one speaker. In some
embodiments, the protection device further comprises left and right ear supports, and the at
least one speaker 1s posiiioned i one or both of the left and nght ear supports. In some
embodiments, the communications circuit 18 configured to communicate with another device
via a wired or wireless connection. In some embodiments, the protection device further
comprises left and right ear supports, wherein at least a portion of the communication circuit
15 positioned in the left and right ear supports. In some embodiments, the filter includes a
proximal surface and a distal surface, and wherein the protection device further comprises
UV-C hight enutiing diode (LED) positioned to enut UV -C radiation on a portion of the distal
surface of the filter. In some embodiments, the filter includes a proximal surface and a distal
surface, and wherem the protection device further comprises one or more light emitting
diodes (LEDs) that emut ultraviolet radiation. For example, the device can mnclude one or
more UV-C LEDY s positioned to emit UV-C radiation on a portion of the distal surface of the
filter. In some embodiments mcluding the examples llustrated i Figures 1-27, the devices
can mclode UV-C LEDYs that emit light on the distal surface of the filter and/or the distal
lfaver of the filter assembly, for example, to the left and night side of a one-way valve. UV-C
LED s are a class of LED s that emit UV-C radiation, which refers to a class of uitraviolst
energy wavelengths that have a umque ability to kill viruses, bacteria, mold, and other
pathogens. In some embodiments, two UV-C LEIVs are a first set of LED's and are
positioned on, or coupled to, the one-way valve. Such devices can include one or more other
UV-C LEDYs, or sets of UV-C LED’s. For example, the other UV-C LEIYs can be coupled
to a side of the one-way valve, the UV-C LED’s positioned to emit light on the filter
assembly on an outer surface of the distal laver of the filter assembly, or emit light within the
filter assembly between the proximal layer and the distal layer. In some embodiments, the
proximal and distal layer each comprises a plurality of openings arranged in a pattern. In
some embodiments, the distal layer and the filter are removably attachable to the filter
assembly, the one-way valve is coupled to the proximal layer of the filter assembly, and the
filter mmcudes an opening shaped and sized to fit closely arcund the one-way valve when the

filter 15 sandwiched between the distal laver and the proximal laver of the filter asserobly. In
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some embodiments, the distal layer and the proximal laver include corresponding and aligned
fasteners positioned along peripheral edges of the distal and proximal layers for coupling the
distal layer to the proximal layer. The device can include a safety strap connected to the left

temple arm and the right temple arm for positioning behind the head of a user. In some

embodiments, the filter assembly comprises a transparent material.
8007} Ancther innovation includes a protection device, comprising a filter

assembly having a proximal side for positioning near a user’s face and a distal side, the filter
assembly comprising: a filter; a proximal layer and a distal layer, the proximal layer and the
distal layer each having a plurality of perforations that allow air to pass through, the file
assembly configured 1o hold the filter between the proximal layer and the distal layer; a one-
way valve positioned m a center portion of the filter assembly and coupled to the proximal
layer of the filter assembly, the valve configured to allow air to pass through the valve from
the proximal side of the filter assembly to the distal side of the filter assembly, a seal
positioned along a peripheral edge of the filter assembly, the filier assembly and the seal
defining a first safety compartment for enclosing a user’s mouth and nose; an eye shield
assembly having a proxumal side and a distal side, and the eve shield assembly forming an
upper portion of the protection device, the eye shield assembly comprising a skirt extending
from the filter assembly and positioned distal to the seal, the skirt comprising 8 semi~-rigid or
rigid material; an optically transparent eye shield coupled to the skirt to form a continucus
surface from the filter assembly to a top portion of the eve shield; and a frame assembly
coupled to the filter assembly and structured to attach the protection device to the head of a
user. The frame assembly can include a left temple arm having a proximal end coupled to the
filter assembly, a right temple arm having a proximal end coupled to the filter assembly, a
left temple arm brace coupled to the left temple arm and extending towards a lower portion
of the filter assembly and coupled to the filter assembly, and a right temple arm brace
coupled to the left temple arm and extending towards a lower portion of the filier assembly
and coupled to the filter assembly. Such devices can include any of the features described in
the previously described innovation of a protective device. In some embodiments, the filter
assembly and the eye shield assembly including the skirt can be made from a transparent

material such that the filter assembly and the eve shield assernbly are transparent.
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[600&] Another innovation includes a protection device including a filter
assembly having a proxamal side for positioning near a user’s face and a distal side, the filter
assembly comprising: a filter; a proxamal laver and a distal laver, the proximal layer and the
distal layer each having a plurality of perforations that allow air to pass through, the file
assembly configured to hold the filter between the proximal layer and the distal layer; a one-
way valve positioned in a center portion of the filter assembly and coupled to the prosxamal
layer of the filter assembly, the valve configured to allow air to pass through the valve from
the proximal side of the filter assembly to the distal side of the filter assembly, a seal
positioned along a peripheral edge of the filter assembly, the filter assembly and the seal
defining a first safety compartment for enclosing a user’s mouth and nose; an eye shield
assembly having a proximal side and a distal side, and the eye shueld assembly forming an
upper portion of the protection device, the eye shueld assembly comprising a skut extending
from the filter assembly and positioned distal to the seal, the skirt comprising a semi-ngid or
ngid matenial, and an optically transparent eve shield coupled to the skt to form a
continuous surface from the filter assembly to a top portion of the eye shield, wherein the
seal 15 further positioned along a peripheral edge of the eye shield assembly, the eye shield
assembly and the seal defining a second safety compartment for enclosing a user’s eyes,
wherein the first safety compartment 15 separate from the second safety compartment when
worn by a user such that air cannot flow between the first safety compartment and the second
safety compartment; and a frame assembly coupled to the filter assembly and structured to
attach the protection device to the head of a user. The frame assembly can nclude a left
temple arm having a proximal end coupled to the filter assembly; a right temple arm having a
proximal end coupled to the filter assembly; a left temple arm brace coupled to the left
temple arm and extending towards a lower portion of the filter assembly and coupled to the
filter assembly; and a right termple arm brace coupled to the left temple arm and extending
towards a lower portion of the filter assembly and coupled to the filter assembly. Such
protection devices can include one or more additional features, for example, any of the
features described herein for protection devices, or other features.

[0009] Ancther mnovation includes a device comprising a frame for holding a
filter, the tframe ncluding a first temple arm configured to be coupled to a portion of a filter;

and a second temple arm configured to be coupled to a portion of the filter. In some
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embodiments, the first temple arm comprises a first fastener positioned on a proximal end of
the temple arm, and wherein the second temple arm comprises a second fastener positioned
on a proximal end of the second temple arm. In some embodiments, the frame further
includes a first support having a first end coupled to the first temple arm and a second end
configured to be coupled to a portion of the filter; and a second support having a first end
coupled to the second temple arm and a second end configured to be coupled to the filter In
some embodiments, the first support comprises a third fastener posttioned on the second end
of the first support, and wherein the second support comprises a fourth fastener positioned on
the second end of the second support. In some embodiments, wherein at least one fastener
comprises a clamp. In some embodiments, the clamp comprises a spring. In some
embodiments, the at least one fastener comprises Velcro. Tn some embodiments, the at least
one fastener corprises an adhesive. In some embodiments, the at least one fastener
comprises a staple. In some embodiments, at least one fastener comprises a snap. In some
embodiments, the at least one fastener comprises a button. In some embodiments, the frame
comprises hard plastic or an elastomeric material. In some embodiments, at least one of the
first or second temple arms comprises a curved portion configured to be positioned behind
the ear of a user. In some embodiments, at least ong of the first or second temple arms
comprises an earpiece configured to produce sound. In some embodiments, the device further
mcludes a wired or wireless receiver coupled to the ear prece. In some embodiments, the first
and second supports comprise a stretchable material In some embodiments, the frame
comprises a fastener configured to be coupled to a corresponding fastener on a filter. The
device can further comprise a filter.

{6010 Another inovation includes a method of preventing inhalation of
undesired material, the method comprising providing a device having a frame for holding a
filter, the frame including a first temple arm having a fastener configured to be coupled to a
portion of a filter; a second temple arm having a fastener configured to be coupled to a
portion of the filter; a first support having a first end coupled to the first temple arm and a
second end having a fastener configured to be coupled to a portion of the filter, and a second
support having a first end coupled to the second temple arm and a second end having a
fastener configured 1o be coupled to a portion of the filter; coupling a filter to the first temple

arm, the second temple arm, the first support, and the second support; and positioning the
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device on the head of a user such that the filter covers the user’s nose and mouth, and the first
temple arm is positioned adjacent to the user’s right temple and the second temple arm is
positioned adjacent to the user’s left temple.

(0011} Another mmmovation includes a device, comprising a frame for holding a
filter, the frame including a first temple arm having a proximal end and a distal end, the first
temple arm including a fastener positioned on the proximal end for coupling the first temple
arm to a filter, the distal end structured to be positioned alongside a temple of a user wearing
the device; a second temple arm having a proximal end and a distal end, the second temple
arm including a fastener positioned on the proximal end for coupling the second temple arm
o a filter, the distal end structured to be positioned alongside a temple of a user wearing the
device; and a first support having a first end coupled to the first temple arm and a second end
mcluding a fastener configured for coupling the first support to a portion of the filter; and a
second support having a fust end coupled to the second temple armn and a second end
mcluding a fastener configured for coupling the second support to a portion of the filter. In
some embodiments, the fasteners are releasably attachable to the filter. In some
embodiments, the device further includes a filter coupled to the first temple arm, the second
temple arm, the first support, and the second support. In some embodiments, the frame
further comprises a bridge structure connecting the proxamal end of the first temple arm to
the proximal end of the second temple arm. In some embodiments, the frame further
comprises a lower member coupled to the second end of the first support and the second end
of the second support. In some embodiments, the frame further comprises a lower member
coupled to the second end of the first support and the second end of the second support; a
first side member coupled to the proxamal end of the first temple arm and coupled to the
lower end of the first support; and a second side member coupled to the proximal end of the

second temple arm and coupled to the lower end of the second support.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012] The features and advantages of the embodiments described herein will
become more fully apparent from the following description and appended claims, taken in
comjunction with the accompanying drawings. These drawings depict only certain

embodiments n accordance with the disclosure and are not to be considered limuting of s



WO 2021/247403 PCT/US2021/034822

scope. In the drawings, similar reference numbers or symbeols typically identify simdar
components, unless context dictates otherwise. In some nstances, the drawings may not be
drawn to scale.

[0013] Figure 1 1s a front perspective view of an example of a first embodiment
of a protection device having a filter assembly that 15 structured to cover a user’s nose and
mouth and to form a sealed compartment that encloses the user’s nose and mouth, where
various examples the protective device can also inchide one or more other features, including
for example, a microphone, earpieces, and/or other communication circuits, and UV-C hight
emitting diodes (LEDs).

[0014] Figure 2 15 a back perspective view of the protection device illustrated in
Figure 1.

001 5] Figure 3 s a front view of the embodiment of the protection device
lustrated in Figure 1.

[0016] Figure 4 15 a back view of the embodiment of the protection device
tustrated in Figure 1.

[6017] Figure 5 1s a night-side view of the embodiment of the protection device
tustrated in Figure 1.

[0018] Figure 6 15 a lefi-side view of the embodiment of the protection device
tustrated in Figure 1.

[6019] Figure 7 13 a top view of the embodiment of the protection device
iHustrated in Figure 1.

[6028] Figure 8 15 a bottom view of the embodiment of the protection device
iHustrated in Figure 1.

[6021] Figure 9 15 an exploded view of an example of the embodiment of the
protection device 1flusirated in Figure 1.

[6022] Figure 10 13 a front perspective view of an example of a second
embodiment of a protection device having a filter assembly that s structured to cover a
user’s nose and mouth and to form a sealed compartment that encloses the user’s nose and
mouth, and having an upper portion that includes a skurt that extends to an eye shigld, where

in various examples the protective device can also include one or more other features,
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including for example, a microphone, earpieces, and/or other communication circuits, and
UV-C light emiitting diodes (LEDs).

[6023] Figure 11 1s a back perspective view of the protection device iHustrated in
Figure 10.

[6024] Figure 12 is a front view of the embodiment of the protection device
itiustrated in Figure 10,

[6025] Figure 13 15 a back view of the embodiment of the protection device
itlustrated in Figure 10,

0026} Figure 14 s a night-side view of the embodiment of the protection device
itlustrated in Figure 10,

(00271 Figure 15 13 a left-side view of the embodiment of the protection device
itlustrated in Figure 10,

[0028] Figure 16 18 a top view of the embodiment of the protection device
itlustrated in Figure 10,

[0029] Figure 17 1s a bottom view of the embodiment of the protection device
itlustrated i Figure 10,

[6036] Figure 18 15 an exploded view of an example of the embodiment of the
protection device dlustrated in Figure 10,

[6031] Figure 19 15 a front perspective view of an exarople of a thurd embodiment
of a protection device having a filter assembly that 15 structured to cover a user’s nose and
mouth and to form a first sealed compartment that encloses the user’s nose and mouth, and
having an upper portion that inclodes a skirt that extends to an eye shield, the upper portion
structured to form a second sealed compartment around the user’s eyes, where in various
examples the protective device can also imclude one or more other features, including for
example, a microphone, earpieces, and/or other communication crrauts, and UV-C hght
emitting diodes (LEDs},

[0032] Figure 20 18 a back perspective view of the protection device illustrated in
Figure 19,

[0033] Figure 21 1s a front view of the embodiment of the protection device

ittustrated in Figure 19.

0.
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[6034] Figure 22 15 a back view of the embodiment of the protection device
itiustrated in Figure 19

[6035] Figure 23 s a right-side view of the embodiment of the protection device
itiustrated in Figure 19

[6036] Figure 24 15 a left-side view of the embodiment of the protection device
itiustrated in Figure 19

6037} Figure 25 1s a top view of the embodiment of the protection device
itlustrated in Figure 19

[0038] Figure 26 is a bottom view of the embodiment of the protection device
itlustrated in Figure 19

0039 Figure 27 15 an exploded view of an example of the embodiment of the
protection device ihlustrated in Figure 19.

(0040} Figure 28 illustrates an example of a side view of an arm assembly of a
device that is configured to be coupled to a filter {or filter assembly) for attaching the filter to

a user’s face,

DETAILED DESCRIPTION

(0041} Examples and embodiments of a protection device (“device™) for
preventing inhalation of undesired airborne materials, substances, dust, pollen, and virus-
laden aerosol {all referred to as “material” for ease of description}, each device having
several aspects {features), no single aspect of which 1s solely responsible for its desirable
attributes. Without hmiting the scope of the claims that follow, some of these aspects are
described below. The drawings referved to illustrate certain features that can be included on
such devices. In some examples, for clarity of illustration, not all of the features of a
particular device are necessarily included v a particular figure. Varwous illustrated or
described devices also have additional features, including features that are sHustrated or
described elsewhere herein. Hlustrations 1 the drawing sheets presented herein are examples
only and should not be taken as limiting.

[8042] Masks, respirators, and shields are used to protect 8 user from exposure to
unwanted matenial. Although such devices may be used in hazardous environments {(e.g.,

medical, construction, etc.) they may not provide the needed protection to fully 1solate the

-10-
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mouth and nose such that only filtered air 15 inhaled. Also, they may not protect a user’s eyes,
or madequately protect a user’s eves. When a mask and eve shield are worn separately, there
is a risk of exposure in the space between these devices. Also, because the eyes and an eye
shield are not fully 1solated from the nose and mouth, fogging of the eye shield can occcur. In
addition, as user’s are wearing protection devices for long periods of time, communication
{e.g., by phone} can be awkward, difficult, or impossible, depending on the device. Most
protection devices offer only passive protection {a barrier). In some instances, the level of
protection can be increased if active protection 1s employed {(e.g, against virus). Protection
devices described herein include features to address these issues and provide other
advantages as well, for example, higher comfort, easy use and mav have cost advantages
compared to other protection devices that complete isolation of a user’s eves, nose and
mouth. Such devices are re-usable, where only the filter needs to be disposed of regularly
thus decreasing waste, and in particular hazardous waste. Some of these protection devices
can include active systems for a higher level of protection from viruses, and can nclude
communication features so the devices do not need to be removed for communication.

[0043] Exaroples of several embodiments of protection devices are described
heremn. Figures 1-9 show an example of a first embodiment of a protection device structured
to have a filter assembly that forms a safety compartment for positioning around a user’s
nose and mouth. Figures 10-18 show m example of a second embodument that 5 also
structured to have a filter assembly that forms a safety compartment around a user’s nose and
mouth, an eye shield, and additionally includes a skirt extending between the filter assembly
and the eve shield. Figures 19-27 show an example of a third embodiment of a protection
device that 15 also stractured to have a filter assembly that forms a first safely compartment
around a user’s nose and mouth, an eye shield, and a skirt extending between the filter
assembly and an eye shield, and a8 second safety compartment for positioning around a user’s
eves. Figure 28 Hustrates a device having a frame that 18 configured to be attached {0 a filter
to hold the filter on the face of a user, allowing the filter to be easily removed and put back
on using one hand. Any of these devices can include one or more features that provide easier
use and/or better protection. In various embodiments, one or more portions of the devices
(e.g., a filter, filter assembly, frame, eve shield, valve, seal, strap and/or skirt) can be made

from transparent material which makes the device less visible and intrusive. Also, a

-11-
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transparent {or nearly transparent} mouth covering portion can help facilitate communication,
and be a necessity for lip-reading needs.

[6044] Certain protection devices disclosed herein are structured to form a first
safety compartment that can be positioned around a user’s mouth and nose, and seal tightly to
a user’s face. Air that enters the first safety compartment can only do so by passing through a
filter contained in a filter assembly. The filter assembly can include a proximal layer and a
distal layer that are configured to be removably attachable and held a filter therebetween.
That s, the filter 15 sandwiched between the proximal and the distal layver. The filter is
removable and replaceable. Various filters can be used in a filter assembly and may be
selected based on the environment in which the device will be used (eg., medical,
construction, outside, home use, etc.}). The proximal layer and the distal layer can include
corresponding and aligned fasteners positioned along the edges of the proximal and distal
layers that allow the proxumal and distal lavers to be connected and disconnected, for
example, to change or replace a filter.

[0045] Certam protection devices disclosed herein are structured to form a second
safety compartment that can be positioned around a user’s eyes, preventing the eyves from
being exposed to any unwanted material The second safety compartment is separate from the
first safety compartment such that air m one of these safety compartments does not
communicate to the other safety department. That 15, when the protection device 1s worn by a
user, the first safety compartment 13 a separate sealed compartment from the second safety
compartinent.

[06046] The devices described heremn can nclode features that address 1ssues with
current protection devices. For example, a device can have a communication circuit
meorporated into its structure or attached thereon. The communication circuit can include a
microphone, speakers and wired or wireless {e.g., Bluetooth} commumication channels. In
some embodiments, a portion of the communication cireut {e.g., speakers, receiver or
transmitter circuiis) are on an ear support portion of a temple arm such that when the device
is worn the communication circuit 1s positioned at the back side of the user’s ear such that the
weight of the communication circuit {even though relatively light} heips to hold the ear

support on the user’s ear.

1.
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(6047} Several illustrative embodiments of protection devices are described
herein. The foliowing is a hist of certain components that are described and enumerated in
this disclosure 1 reference to the above-listed figures. Other components, or aspects of these
components, may not be included in the list but are disclosed in the figures and description.
Accordingly, any aspect tihustrated in the figures, whether or not called out separately herein,
can form a portion of various embodiments and may provide basis for claim hmitation
relating to such aspects, with or without additional description. The enumerated components
mclude:

1 protection device

2 protection device

3 protection device

S filter assembly

8 filter

9 filter proxamal surface

10 filter distal surface

11 filter opening

12 frame assembly (frame)

13 distal layer opening

14 seal

1S proximal laver opening

16 first safety compartment (first compartment)
18 second safety compartment (second compartment}
20 seal of first safety compartment seal {first seal}
22 seal of second safety compartment (second seal}
24 filter assembly proxamal laver (proxamal layer}
26 mmer surface proxamal layer

27 outer surface proximal layer

28 filter assembly distal layer {distal layer}

29 inner surface distal fayer

30 outer surface distal layer

35 second volume

13-
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36 aperture {opening}
38 valve
39 vents
40 skart
42 eye shield
44 left temple arm
46 right temple arm
48 left ear support
50 right ear support
52 electronics madule
54 speaker
56 microphone
58 UV-C Light emitting diode (LED)
60 proximal end left temple arm
61 proximal end right temple arm
62 distal end left temple arm
63 distal end right temple arm
64 upper portion
65 lower portion
66 strap
68 left temple arm brace {left brace)
69 left temple arm brace lower end (lower end)
70 left terple arm brace upper end (upper end}
71 night temple arm brace {right brace)
72 right temple arm brace (lower end)
73 night termple arm brace {upper end)
72 skirt left portion
3 skirt right portion
74 skirt lower portion
75 skirt upper portion

76 protection device proximal surface (proximal surface)

-14-
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77 protection device distal surface (distal surface}
78 left side

79 right side

80 fastener

200 device

201 arm assembly

202 temple arm

204 brace

206 ear support

208 first fastener

210 second fastener

212 earpiece

213 distal end brace

220 proximal end

222 distal end temple arm

[0048&] Figure 1 15 a front perspective view of an example of a first embodiment
of a protection device 1 having a filter assembly 5 that 15 structured to cover a uset’s nose
and mouth and to form a sealed first compartment 16 that encloses the user’s nose and mouth
to protect mhalation and mgestion of undesired matenal. Device 1 15 described 1o reference
to Figures 1-8 and 25 which iltustrate the example of the first embodiment, where Figure 215
a back perspective view, Figure 3 13 a front view, Figure 4 15 a back view, Figure 5 15 a right-
side view Figure 6 15 a left-side view, Figure 7 1s a top view and Figure 8 1s a bottom view.
Figure 9 15 an exploded view of this example of a first embodiment and illustrates certain
features and characteristics that may not be able to be seen in Figures 1-9. Note, for clanty of
the iflustrations, all of the corresponding depictions of certain features i each of Figures 1-9
may not be enumerated even though they illustrate different views of the same feature.

[0049] Referring o Figures 1-9, device 1 includes a proximal surface 76 that is
positioned closest to a user’s face with the device 15 worn, and a distal surface that faces
away from a user when the device 1 1s worn by the user. Protection device 1 includes a left
side 78 and a right side 79. The device 1 includes a filter assembly S having a proximal side

positionable near a user’s face and a distal side positioned away from the user’s face. The
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filter assembly 5 includes a removable (replaceable) filter 8 (Figure 9}, a proximal layer 24
and a distal layer 28. The filter assembly 5 s structured to hold the filter 8 sandwiched
between the proximal layer 24 and the distal layer 28. In some embodiments, the proximal
and distal layers 24, 28 are translucent. In some embodiments, the proximal and distal layers
24, 28 are transparent, or clear. In some embodiments, the proximal and distal layers 24, 28
are colored {e.g., blue, yellow, orange, green, etc.). The proximal layer 24 mncludes an inner
surface 26 (facing the user when the device 1 15 worn) and an cuter surface 27 (facing away
from the user when the device 1s worn). The iner surface 26 of the proximal layer 24 forms
a portion of the proximal surface 76 or the protection device 1. The distal layer 28 includes
an inner surface 29 and an outer surface 30, The outer surface 30 forms a portion of the distal
surface 77 of the protection device 1. The proxamal laver 24 and the distal layer 28 may
comprise a rigid or semi-rigid material. The proximal layer 24 and the distal layer 28 may
have corresponding shapes such that they it closely together with the filter § positioned
therehetween.

[8056] Both the proximal and distal layvers 24, 28 have a plurality of openings 36
that allow air to pass through these layers 24, 28 while they provide supporting surfaces to
hold the filter 8 and protect the ntegnty of the filter 8, preventing objects larger than the
opemngs 36 from contacting the filter 8 The openings 36 can be circular {as shown n ths
example}, or have a different shape {e.g., oval, rectangular, star-shaped, etc.). The openings
36 can be arranged in a variety of patterns. The total area of the openings 36 is sufficiently
large to support breathing by the user. In some embodiments, some or all of the openings on
the proximal laver 24 and the distal layer 28 are aligned to ensure air flow through the filter
assembly 5 is unimpeded, except for the filter 8.

[0051] The filter § includes a proximal surface @ and a distal surface 10
positioned opposite the proximal surface 9. In some embodiments, the filter 8 is translucent.
In some embodiments, the filter 8 is transparent, or clear. In some embodiments, the filter s a
transparent and colored {e g., blue, yvellow, orange, green, etc.). The filter 8 1s configured to
prevent airborne material from passing through the filter. In some embodiments, the filter 1
configured to prevent 90% of airborne solid particles from passing through the filter. In some
embodiments, the filter 13 configured to prevent about 1%, 92%, 93%, 94%, 95%, 96%,

97%, 98%, 99%, or more than 99% (+/~ 05%), of awborne solid particles from passing
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through the filter. In some embodiments, the filter 8 15 classified as an N95 filter. In some
embodiments, the filter 15 classified as a N99 filter,

[6052] The filter 8 may be designed and structured to filter certain types of
material, and the filter 8 can be changed based on its use condition. For example, when used
in a medical environment under “normal” user exertion conditions, the filter & can be
designed and constructed to filter viruses and other microscopic material. Such filters may
restrict airflow more so than other designs but with the benefit of providing a higher degree
of filtering A filter 8 for use in a construction environment, under moderate or heavy
exertion conditions may be designed and constructed to filter out larger materials but allow a
less restrictive anrflow. Thus, the removable / replaceable filter provides an advantage of
being able to select a filter based on the use conditions.

[0053] The filter 8 includes an opening 11 whach s shaped and sized to fit closely
around a one~way valve 38 In this exarople, the opening 11 1s rectangular shaped. However,
the operung 11 can be any shape or size that corresponds with the valve 38, The distal layer
28 also ncludes an opening 13 shaped and sized to it around the valve 38. The proximal
layer 24 also includes an opening 135, the valve 38 bemg posttioned n the opening 15 and
coupled to the proximal layer 15, The valve 38 aliows for air exhaled from a user to flow
through the valve from the proximal side of the filter assembly 5 to the distal side, and
prevents air from flowing through the valve from the distal side of the filter assembly 5 to the
proximal side. In this example, a single valve 38 is positioned in a center portion of the filter
assembly. Other embodiments may include one or more valves positioned on other portions
of the filter assembly 5, for example, on one or both sides of the center of the filter assembly
5. The valve 38 can have various configurations. Various designs of valves can be employed.
In this example, the valve includes one or more vents 39 that direct an air flow, passing
through the valve, 1n a downward direction. In some embodiments, the valve 38 is
transhucent or transparent.

[0054] In some embodiments, the device 1 includes a microphone 56 coupled to
the valve 38. The microphone 56 can be a wireless or wired microphone, and can be part of a
communication circuif that is integrated into the device 1. In some embodiments, one or more
UV-C LEDYs 38 can be coupled to the valve 38 The example i Figure 1 includes two

LEDYs 58a positioned on the distal side of the valve 58. The LEDY's 58 are aligned to emit

-17-



WO 2021/247403 PCT/US2021/034822

UV-C radiation onto a portion of the cuter surface 30 of the distal layer 28 to sanitize air
prior to the air passing into and through the filter assembly 5. This example also includes two
UV-C LEIDV's 58 positioned on a side portion of the valve 38 as shown in Figure 9, one UV-C
LED 58 aligned to emit radiation towards a left side 78 of the device T and the other UV-C
LED 58 aligned to ennt radiation towards a right side 79 of the device 1. When air 18 inhaled
through the filter assembly 3, matenial including pathogens can accumulate on the distal side
of the filter 8 The UV-C LED’s 58 positioned on a side portion of the valve 38 are aligned to
emit UV-C radiation onto and along the filter distal surface 10 to neutrahize / kill viruses that
accumulate on the distal surface 10 of the filter 8.

[0055] The device | also includes a seal 14 positioned along a continuous
peripheral edge of the filter asserobly 3. The filter assembly S and the seal 14 define a fust
safety compartment 16 (Figure 2) having a first volume 33, The first compartment 16 1s
structured to surround and enclose a user’s mouth and nose within the first volurne 33, In the
examples of the first erobodiments (eg., Figures 1-9}) and the second embodiment {e.g,
Figures 10-18) the seal 14 can be referred to as a first safety compartment seal 20 for the first
safety compartment 16, In the example of the third embodiment (e.g., Figures 19-27), the
seal 14 can be referred to as being a first seal 20 for the first safety compartment 16 and a
second seal 22 for the second safety compartment, the second seal 22 positioned along the
peripheral edge of the second safety compartment 18 formung a tight seal with a portion of
the user’s face. The second safety compartment 18 8 structured to surround and enclose a
user’s eyes within a second volume 35, the second seal 22 defining the outer edge of the
second safety compartment 18.

[0056] The device 1 also includes a frame assembly (“frame™} 12 coupled to the
filter assembly S for attaching the device 1 to the head of a user. The frame 12 includes a left
temple arm 44 having a proximal end 60 coupled to an upper portion 64 of the filter
assembly 5, and a right temple arm 46 having a proxamal end 61 coupled to the upper portion
64 of the filter assembly 5. In this example, the frame 12 also includes a left temple arm
brace 68 coupled to the left temple arm 44 at an upper end 70. The left brace 68 extends
towards a lower portion 65 of the filter assembly 5. The lower end 69 of the left brace 68 is
coupled to the lower portion 65 of the filter assembly S. The frame 12 also ncludes a right

temple arm brace 71 coupled to the right temple arm 46 at an upper end 73, The right brace
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71 extends towards a lower portion 65 of the filter assembly 5. The lower end 72 of the right
brace 71 is coupled to the lower portion 65 of the filter assembly 5. The frame 12 can be
formed from a rigid or semi-rigid material {e.g., plastic, a polymer, rubber, silicon, etc.}. The
frame 12, or portions of the frame 12, can be translucent or transparent. The frame 12 also
includes a left ear support 48 and a right ear support 30, A portion of the ear supports 48, 50
are configured to be placed on a user’s ears, and the ear supports 48, 50 can extend behind a
user’s ears. In some embodiments including this example, a portion of the ear supports 48, 50
are configured to curve behind a user’s ears.

00871 in some examples, a communication circuit 32 can be incorporated into
the device 1. In Figure | and other figures, a communication circuit 52 1s shown as a visible
structure on or attached to a temple arm, as one example of it's placement on the device. In
other embodiments, the communication circuit 52 15 not visible, or 1s only partially visible,
and 1s integrated mto the structure of the protection device 1. The communication cireuit 52
can mnclude wireless or wired communication functionality. For example, the communication
circutt 52 can mclude one or more speakers 54 can be positioned on the temple arms distal
ends 62, 63. In some embodiments, the speakers 54 can be housed in the ear supports 48, 50.
Speakers, and other portions of 3 commmunications circuit, housed within the ear supports 48,
50 can advantageously provide additional weight at a point behind the portion of the ear
support that rests on the user’s ears, the weight helping to hold the ear support firmly agamst
the user’s ear to hold the device 1 in place. The communications circuit 52 can also include
the microphone 56, In some embodiments, the communications circurt 52 can mclude wires
that are incorporated into the frame 12 and/or the filter assembly 5 connecting components of
the communications circuit. The communication circuit 52 can also include wireless
components {e.g, microphone, speakers, transnutier, receiver, etc.). In this example, a
portion of the communications circuit 52 1s illustrated as being positioned on the left and
right temple arms 44, 46. In other examples, all or a portion of the communications circuit 52
is posittoned within the frame 12 and/or the filter assembly S. In some embodiments, the
communication circuit 52 is operable to communicate wirelessly {e.g., via Bluetooth), or
through a wired connection, to a user computing device, e g., a smart phone, tablet computer,

laptop computer, ete. In other embodiments, the coramunication circuit 15 configured to
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provide cell phone functionality, or other commumnication functionality utseif {e.g., via radio
communications).

[605&] The device 1 can also include a strap 60 which s structured to hold the
device onto a user’s head. The strap 66 can attach to the distal end 63 of the right temple arm
and the distal end 62 of the left temple arm.

[0059] Figure 10 15 a front perspective view of an example of a second
embodiment of a protection device 2 having a filter assembly 5 that is structured to cover a
user’s nose and mouth to protect inhalation and ingestion of undesired material, and to form a
sealed compartment 16 that encloses the user’s nose and mouth. Device 2 also has an upper
portion that includes a skirt 40 that extends to an eye shield 42. Device 2 15 described in
reference to Figures 10-18 and 26 which illustrate the example of the second embodiment,
where Figure 10 13 a front perspective view, Figure 11 15 a back perspective view, Figure 12
5 a front view, Figure 13 1s a back view, Figure 14 15 a right-side view, Figure 15 s a left-
side view, Figure 16 1s a top view, and Figure 17 is a bottom view. Figure 18 15 an exploded
view of this example of the second embodiment and llusirates certain features and
characteristics that may not be able to be seen i Figures 10-18. Note, for clanty of the
tlustrations, all of the corresponding depictions of certain features m each of Figures 10-18
may not be enumerated even though they illustrate different views of the same feature.
Protection device 2 may have many structural features that are the same or similar to features
of protection device 1 as illustrated in Figures 1-9 and described above in reference to
protection device 1. For example, the filter assembly 3, the valve 38§, the temple arms 44, 46,
left and nght brace 68, 71, the ecar supports 48, 50, microphone 356, speakers 54,
communication circuit 52, strap 66, ete., and the description of any sumular features of device
I apphes to device 2 as well. Protection device 2 also has some different structural features
that are different as discussed below.

8060} As illustrated in Figures 10-18, protection device 2 includes a skirt 40 that
extends from the filter assembly 5 to an eye shield 42. In various embodiment, the skirt 40
can be a rigid, semi-rigid or a pliable matertal. An upper portion of the skirt 40 15 coupled to
a lower portion of the eye shield 42 along a bottom edge of the eye shield 42 forming a
protective barrier that covers the portion of a user’s face between their mouth and nose, and

their eves.
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[8061] Protection device 2 also includes a seal 14 that 1s positioned along the
edge of the filter assembly 5. Stmular to protection device 1, the filter assembly 5 and the seal
14 define the first safety compariment 16, partially enclosing a volume that can cover a
user’s mouth and nose and seal tightly against the user’s face, such that any air that enters the
user’s nose or mouth passes through the filter 8. As shown in Figure 10 and 11, the seal 14 15
positioned behind the skart 40, that 15, proximal to a user’s face relative to the skirt 40,

[6062] Figure 19 15 a front perspective view of an example of a third embodiment
of a protection device 3 having a filter assembly 5 that is structured to surround and cover a
user’s nose and mouth to protect inhalation and ingestion of undesired material, and to forma
sealed compartment 16 that encloses the user’s nose and mouth. Device 3 also has an upper
portion that includes a skirt 40 that extends to an eve shield 42, As described in further detail
below, the seal 14 includes a first seal 20 positioned along the edges of a first compartment,
and a second seal 22 posttioned along the edges of a second safety compartment 18 that is
structured to cover and surround a user’s eyes. Device 3 1s described in reference to Figures
19-27 which illustrate the example of the third embodiment, where Figure 19 15 a front
perspective view, Figure 20 1s a back perspective view, Figure 21 1s a front view, Figure 22 1
a back view, Figure 23 s a right-side view, Figure 24 15 a lefi-side view, Figure 25 15 a top
view, and Figure 26 15 a bottom view. Figure 27 18 an exploded view of thus example of the
third embodiment and illustrates certain features and charactenistics that may not be able to
be seen mn Figures 19-27. Note, for clanty of the dlustrations, all of the corresponding
depictions of certain features in each of Figures 19-27 may not be enumerated even though
they llustrate different views of the same feature. Protection device 3 may have many
structural features that are the same or similar to features of protection device 1 {as 1llustrated
m Figures 1-9 and described above m reference to protection device 1} and device 2 (as
tustrated m Figures 10-18 and described above n reference to protection device 2). For
example, the filter assembly 3, the valve 38, the temple arms 44, 46, left and right brace 68,
71, the ear supports 48, 50, microphone 56, speakers 54, communication circuit 52, strap 66,
eve shield 42, skirt 40, etc., and the description of any similar features of devices 1 and 2
apphies to device 3 as well. Protection device 3 also has some different structural features that

are different as discussed below.
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[6063] Protection device 3 also includes a skirt 40 that extends from the filter
assembly 5 to an eve shield 42 In various embodiment, the skirt 40 can be a rigid, semi-rigid
or a pliable material. An upper portion of the skirt 40 1s coupled to a lower portion of the eye
shield 42 along a bottom edge of the eve shield 42 forming a protective barrier that covers
the portion of a user’s face between their mouth and nose, and their eves. The skist 40 of
protection device 3 differs from the skirt of protection device 2 in that i device 3, the skirt
40 extends further to the left and right on the device such that when worn, the skirt 40
extends further around the user’s head. Also, the skirt 40 extends around the eye shield 42 to
a back edge of the device 3, to seal 14. In this embodiment, the upper portion of the device 3
includes a second safety compartment 18 that encloses a second volume 35, A portion of seal
14, second seal 22, is positioned along a peripheral proximal edge of the second safety
compartment 18. The second safety compartment 18 s shaped to be placed over the eyes of a
user, enclosing a user’s eves with the second seal positioned against the user’s face. When
the device 3 is worn, the first safety compartment 16 and the second safety compartment 18
enclose the uset’s mouth/nose and eves (respectively) simultaneously, providing protection
from inhaling undesired matenal and protection from exposing eyes to undesired matenal.

[0064] Figure 28 illustrates an example of a side view of a device 200 that is
configured to be coupled to a filter for attaching the filter to a user’s face. Such devices
melude, for example, a rgid or a seni-rigid frame that can inchude two arm assemblies 201
{e.g., aleft arm assembly and a right arro assembly). Hach arm assembly 201 can be attached
to one side of a filter (e g., the left side and right side) and hold the filter therebetween. When
worn by a user, each arm assembly 201 extends along one side of the user’s head, the
proximal {front} end 220 of the arm assembly 201 coupled 1o the filter and the distal {(back)
end 222 of the arm assembly 201 supported by the user’s ear. Each arm assembly 201 can
look sumilar, or wdentical. Figure 28 sHustrates an example of an arm assembly 201 that can
be a left arm assemnbly or a nght arm assembly.  In some embodiments, a portion of the
device 200, or the entire device 200 1s formed from a transparent matenial,

[8065] The arm assembly 201 includes a temple arm 202 that is adapted to fit
alongside of a user’s head, for example, to be positioned adjacent to a user’s temple. The
temple arm 202 can be structured like the temple arms 44, 46 described in reference to

devices 1-3 above. The temple arm 202 may be referred to a right and left temple arm in
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reference to the side of a user’s head the temple arm is configured to be positioned adjacent
{0.

[8066] Such devices can also include one or more support structures 204 that
extend from a portion of a temple arm 202 and provide nigidity and support for holding a
filter tight against a user’s face. The support structures 204 can be formed from a stretchable
rubber or a non-latex material, or can be rigid or semi-ngid. In some embodiments, the
support structures are configured similar to the left brace 68 and the right brace 71 described
above i reference to protection devices 1-3. In some embodiments, a frame can be coupled
to each of the left and right arm assemblies and can fully encircle a filter attached to the
device 200, or partially encircle the filter In some embodiments, the filter can include a
valve that is bias closed, and configured to allow carbon dioxide exhaled from a user to be
expelled from the device through the valve.

0067} Fach arm assembly 201 can be coupled to a filter at one or more
attachment points. Each arm assembly 201 can comprise a first fastener 208 positioned on a
proximal end 220 of the temple arm 202. Each arm assembly 202 can also mnclude a second
fastener 210 at the distal end 213 of a brace 204. Tn use, for a nght-side arm assembly, the
first fastener 208 1s attached to an upper side portion of the filter on the right side of a filter,
and the second fastener 210 s attached to a lower portion of the filter on the right side of the
filter. For the left-side arm assembly, the first fastener 208 13 attached to an upper side
portion of the filter on the left side of a filter, and the second fastener 210 15 attached to a
lower portion of the filter on the left side of the filter. The right and left arm assemblies are
place on the respective sides of a user’s head, with the ear supports contacting the user’s ears
o hold the device 200 and attached filter to the user’s head. In some embodiments, one or
more cross-members extends between the left and right army assemblies and are coupled to
the arm assemblies {o provide connection between the arm assemblies and increase the
rigidity of the device 200 holding a filter. In some embodiments, all or part of the arm
assemblies comprises a streichable material.

[806&] in some embodiments, at least one fastener comprises a clamp. In some
embodiments, the clamp comprises a spring. In some embodiments, at least one fastener
comprises Velero., In some embodiments, at least one fastener comprises an adhesive. In

some embodiments, at least one fastener comprises a staple. In some embodiments, at least
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one fastener comprises a snap. In some embodiments, at least one fastener comprises a
button. In some embodiments, at least one f{astener comprises rubber or plastic. In some
embodiments, at least one fastener comprises a material with a low melting point, such that
the material can be heated and adhered to filter. In some embodiments, the at least one
fastener attaches to a filter using a corresponding coupling structure on the filter. For
example, the fastener may include an elongated cyvhlindrical member that fits into a
corresponding cylindrical receptacle on the mask In some embodiments, one or more
portions of the frame comprise a slot which s shaped and sized such that a portion of a filter
can be placed mside the slot and held in place For example, the proximal end of the temple
arms may each comprise a slot. In some examples, slot may be 0.1 — 25 mom long. The slot
may have a cross-sectional area that is shightly smaller than the thickness of a filter material
such that the filter matenial may be pushed into the slot and held in place by friction. In some
embodiments, the slot includes one or more teeth or other protruding structures that are
configured to contact a portion of the filter placed 1n the slot and hold the filter in place in the
siot. In some embodiments, other portions of the frame mclude sach slots. For example, the
lower end of the first support and the second support may alse include a slot {or another type
of fastener}.

6069} In some embodiments, an arm assembly 201 comprises a ngid or semy
rigid plastic. In some embodiments, the arm assembly comprises an elastomernic material. In
some embodiments, at least one of the first or second temple arms 202 comprises an ear
support 206 having curved portion configured to be positioned behind the ear of a user when
the user is wearing the device. In some embodiments, the device 200 mncludes a
commumnication circutt, for example, a wireless transceiver. In some embodiments, at least
one arm assembly 201 comprises an earpiece 212 configured to produce sound. In some
embodiments, the device 200 further comprises a wireless receiver coupled to the ear piece.
In some embodiments, the wireless receiver 1s configured to use a Bluetooth protocol for
communication. In other examples, any other wireless protocol may be used In some
embodiments, the device 200 further comprises a receiver with a wired connection coupled to
the earpiece such that the receiver can be atiached by the wired connection to a computer, a

cell phone, and the like.
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6078} in some embodiments, the device 200 further includes a filter coupled to
the frame The filter is configured to prevent airborne matenal from passing through the
filter. In some embodiments, the filter s configured to prevent 90% of airborne solid
particles from passing through the filter. In some embodiments, the filter is configured to
prevent about 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or more than 99% (+/-
05%), of airborne solid particles from passing through the filter.

(0071} Another mnovation includes a method of preventing mhalation of
undesired material, the method comprising providing a device 200 having a frame for
holding a filter, the frame including a first temple arm having a fastener configured to be
coupled to a portion of a filter, a second temple arm having a fastener covfigured to be
coupled to a portion of the filter, a first support having a first end coupled to the first temple
arm and a second end having a fastener configured 1o be coupled to a portion of the filter,
and a second support having a first end coupled to the second temple arm and a second end
having a fastener configured to be coupled to a portion of the filter, coupling a filter to the
first temple arm, the second temple arm, the first support, and the second support, and
positioning the device on the head of a user such that the filter covers the user’s nose and
mouth, and the {irst temple arm s positioned adjacent to the user’s right temple and the
second temple arm 13 positioned adjacent to the user’s left temple.

[08072] Another innovation mcludes a device 200, comprising a frame for holding
a filter, the frame including a first temple arm having a proximal end and a distal end, the
first temple arm including a fastener positioned on the proximal end for coupling the first
temple arm to a filter, the distal end structured to be positioned alongside a temple of a user
wearing the device, a second temple arm having a proximal end and a distal end, the second
temple arm including a fastener positioned on the proximal end for coupling the second
temple arm to a filter, the distal end structured to be positioned alongside a temple of a user
wearing the device, and a first support having a first end coupled to the first temple arm and a
second end including a fastener configured for coupling the first support to a portion of the
filter, and a second support having a first end coupled to the second temple arm and a second
end including a fastener configured for coupling the second support to a portion of the filter.

[6073] In some embodimuents, the fasteners are releasably attachable to the filter.

In some embodiments, the device further includes a filter coupled to the first terople arm, the
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second temple arm, the first support, and the second support. In some embodiments, the
frame further comprises a bridge structure connecting the proximal end of the first temple
arm to the proximal end of the second temple arm. In some embodiments, the frame further
comprises a lower member coupled to the second end of the first support and the second end
of the second support. In some embodiments, the frame further comprises a lower member
coupled to the second end of the first support and the second end of the second support, a
first side member coupled to the proximal end of the first temple arm and coupled to the
lower end of the first support, and a second side member coupled to the proximal end of the

second temple arm and coupled to the lower end of the second support.

Implementation Consideration

[6074] The foregoing description details certain embodiments of the systems,
devices, and methods disclosed heremn. It will be appreciated, however, that no matter how
detailed the foregoing appears in text, the systems, devices, and mwethods can be practiced in
many ways. As 18 also stated above, it should be noted that the use of particular terminology
when describing certain features or aspects of the invention should not be taken to imply that
the terminology 1s being re-defined heremn to be restricted to including any specific
characteristics of the features or aspects of the technology with which that terminology 1s
associated.

>

(6075} Conditional language such as, among others, “can,” “could,” “might” or

“may,” unless specifically stated otherwise, are otherwise understood within the context as
used 1 general to convey that certain embodiments mclude, while other embodiments do not
mclude, certain features, elements and/or steps. Thus, such conditional language 18 not
generally intended to imply that features, elements and/or steps are in any way required for
one or more embodiments or that one or more embodiments necessarily include fogic for
deciding, with or without user input or prompting, whether these features, elements and/or
steps are included or are to be performed i any particular embodiment.

[6076] Headings are included hergin for reference and to aid in locating various
sections. These headings are not mtended to himit the scope of the concepts described with

respect thereto. Such concepts may have apphicability throughout the entire specification.
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(8077} Many varations and modifications may be made to the above-described
embodiments, the elements of which are to be understood as being among other accepiable
examples. All such modifications and variations are intended to be included herein within the
scope of this disclosure. The foregoing description details certain embodiments. It will be
appreciated, however, that no matter how detailed the foregomg appears in text, the systems
and methods can be practiced in many ways. As 1s also stated above, it should be noted that
the use of particular terminology when describing certain features or aspects of the systems
and methods should not be taken to imply that the terminology 15 being re-defined herein to
be restricted to including any specific characteristics of the features or aspects of the systems
and methods with which that terminology is associated.

[0078] it will also be understood that, when a feature or element (for example, a
structural feature or element) 15 referred to as being “connected”, “attached” or “coupled” to
another feature or element, it may be directly connected, attached or coupled to the other
feature or element or intervening features or elements may be present. In contrast, when a
feature or element 1s referred to as being “directly connected”, “directly attached” or
“directly coupled” to another feature or element, there may be no intervening features or
elements present. Although described or shown with respect to one embodiment, the features
and elements so described or shown may apply to other embodiments. It will also be
appreciated by those of skill 1n the art that references to a structure or feature that 15 disposed
“adjacent” another feature may have portions that overlap or underlie the adjacent feature.

[8079] Terminology used heremn 18 for the purpose of describing particular
embodiments and implementations only and is not intended to be imiting. For example, as
used herein, the smgular forms “a”, “an” and “the” may be intended to include the plural
forms as well, unless the context clearly indicates otherwise. It will be further understood that
the terms “comprises” and/or “comprising,” when used n this specification, specify the
presence of stated features, steps, operations, processes, functions, elements, and/or
components, but do not preclude the presence or addition of one or more other features,
steps, operations, processes, functions, elements, components, and/or groups thereof. As used
herein, the term “and/or” includes any and all combinations of one or more of the associated

listed ttems and may be abbreviated as /7.
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{6080} in the descriptions above and in the claims, phrases such as “at ieast one
of” or “one or more of” may occur followed by a conjunctive list of elements or features. The
term “and/or” may also occur in a list of two or more elements or features. Unless otherwise
impiicitly or explicitly contradicted by the context in which 1t used, such a phrase 1s intended
to mean any of the listed elements or features individually or any of the recited elements or
features in combination with any of the other recited elements or features. For example, the
phrases “at least one of A and B;” “one or more of A and B;” and “A and/or B” are each
mtended to mean “A alone, B alone, or A and B together.” A similar interpretation is also
mtended for lists including three or more items. For example, the phrases “at least one of A,
B, and C;” “one or more of A, B, and ;" and A, B, and/or C7 are each intended to mean “A
alone, B alone, C alone, A and B together, A and C together, B and C together, or A and B
and C together.” Use of the term “based on,” above and in the claims is intended to mean,
“based at least in part on,” such that an unrecited feature or element 15 also permissible.

[0081] Spatially relative terms, such as “forward”, “rearward”, “under”, “below”,
“lower”, “over”, “upper” and the like, may be used heremn for ease of description to describe
one element or feature’s relationship to another element(s) or feature(s) as dlustrated n the
figures. It will be understood that the spatially relative terms are intended to encompass
different orientations of the device 10 use or operation 1n addition to the onentation depicted
n the figures. For example, it a device in the figures 1s 1overted, elements described as
“under” or “beneath” other elements or features would then be oriented “over” the other
elements or features due to the mverted state. Thus, the term “under” may encompass both an
orientation of over and under, depending on the point of reference or orientation. The device
may be otherwise orented (rotated 90 degrees or at other orientations) and the spatially
relative descniptors used herein interpreted accordingly. Simularly, the terms “upwardly”,
“downwardly”, “vertical”, “horizontal” and the hike may be used herem for the purpose of
explanation only unless specifically mdicated otherwise,

[0082] As used herein in the specification and claims, including as used in the
examples and unless otherwise expressly specified, all numbers may be read as if prefaced by
the word “about” or “approximately,” even if the term does not expressly appear. The phrase
“about” or “approximately” may be used when describing magnitude and/or position to

mdicate that the value and/or position described is within a reasonable expected range of
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values and/or positions. For example, a numeric value may have a value that 15 +/- 0.1% of
the stated value {or range of values), +/- 1% of the stated value {(or range of values), +/- 2%
of the stated value {or range of values}, +/- 5% of the stated value (or range of values}, +/-
10% of the stated value {or range of values), etc. Any numerical values given herein should
also be understood to include about or approximately that value, unless the context mdicates
otherwise.

[6083] For example, if the value “107 is disclosed, then “about 107 1s also
disclosed. Anv numerical range recited herein s intended to include all sub-ranges subsumed
therein. It is also understood that when a value 1s disclosed that “less than or equal 10" the
value, “greater than or equal to the value” and possible ranges between values are also
disclosed, as appropriately understood by the skilled artisan. For example, if the value “X” 1s
disclosed the “less than or equal to X7 as well as “greater than or equal to X7 {e.g., where X
15 a numerical value) 15 also disclosed. It 13 also understood that the throughout the
apphication, data is provided in a number of different formats, and that this data, may
represent endpoints or starting powmnts, and ranges for any combination of the data points. For
example, if a particular data pont “107 and a particular data point “15” may be disclosed, «
15 understood that greater than, greater than or equal to, less than, less than or equal to, and
equal to 10 and 15 may be considered disclosed as well as between 10 and 15 1t 15 also
understood that each unit between two particular uruts may be also disclosed. For example, if
16 and 15 may be disclosed, then 11, 12, 13, and 14 may be also disclosed.

[08084] Although vanious Hustrative embodiments have been disclosed, any of a
number of changes may be made to various embodiments without departing from the
teachings herein. For example, the order in which various described method steps are
performed may be changed or reconfigured o different or alternative embodiments, and m
other embodiments one or more method steps may be skipped altogether. Optional or
desirable features of vanous device and system embodiments may be included 1in some
embodiments and not i others. Therefore, the foregoing description s provided primanily for
the purpose of example and should not be interpreted to limit the scope of the claims and
specific embodiments or particular details or features disclosed.

[6085] The examples and illustrations included herein show, by way of

ittustration and not of limitation, specific embodiments in which the disclosed subject matter
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may be practiced. As mentioned, other embodiments may be utilized and derived therefrom,
such that structural and logical substitutions and changes may be made without departing
from the scope of this disclosure. Such embodiments of the disclosed subject matier may be
referred to herein individually or collectively by the term “invention” merely for convenience
and without intending to voluntarily Himit the scope of this application to any single invention
or inventive concept, if more than one s, m fact, disclosed Thus, although specific
embodiments have been illusirated and described herein, any arrangement calculated to
achieve an imntended, practical or disclosed purpose, whether explicitly stated or implied, may
be substituted for the specific embodiments shown. This disclosure is intended to cover any
and all adaptations or variations of various embodiments. Combinations of the above
embodiments, and other embodiments not specifically described herein, will be apparent to
those of skill in the art upon reviewing the above description.

(0086} The disclosed subject matter has been provided here with reference to one
or more features or embodiments. Those skilled in the art will recognize and appreciate that,
despite of the detailed nature of the example embodiments provided here, changes and
modifications may be applied to said embodiments without linuting or departing from the
generally intended scope. These and various other adaptations and combinations of the
embodiments provided here are within the scope of the disclosed subject matter as defined by

the disclosed elements and features and their tull set of equivalents.
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WHAT IS CLAIMED IS:

1. A protection device, comprising:

a filter assembly having a proximal side for positioning near a user’s face and
a distal side, the filter assembly comprising:

a filter;

a proximal laver and a distal layer, the proximal layer and the distal
iaver each having a plurality of perforations that allow air to pass through, the
file assembly configured to hold the filter between the proximal laver and the
distal layer;

a one-way valve positioned in a center portion of the filter assembly
and coupled to the proxumal layer of the filter asserably, the valve configured
to allow aw to pass through the valve from the proximal side of the filter
asserobly to the distal side of the filter assembly;

a seal positioned along a peripheral edge of the filter asserobly, the filter
assembly and the seal defiming 3 first safety compartment for enclosing a user’s
mouth and nose; and

a frame assembly coupled to the filter assembly and structured to attach the
protection device to the head of a user, the frame assembly comprising

a left temple arm having a proximal end coupled to the filter assembly;

a night temple arm having a proximal end coupled to the filter
assembly;

a left temple arm brace coupled to the left temple arm and extending
towards a lower portion of the filter assembly and coupled to the filter
assembly; and

a right temple arm brace coupled to the left temple arm and extending
towards a lower portion of the filter assembly and coupled to the filter

assembly.

2. The protection device of claim 1, further comprising a left ear support on a distal

end of the left temple arm distal and a right ear support on a distal end of the night temple
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arm, the left and right ear supports structured to extend around a portion of the user’s ears 1o

hold the protection device securely on the user.
3. The protection device of claim 1, further comprising a communication circuit.

4. The protection device of claim 3, wherein the communication circuit includes a

microphone.

S. The protection device of claim 4, wherein the microphone is positioned on the

valve.

6. The protection device of claimn 3, wherein the communication circwit includes a

battery.

5

7. The protection device of claim 3, wherein the communication circut includes at

least one speaker.

8. The protection device of clamm 7, wheremn the protection device further comprises
left and night ear supports, and the at least one speaker 1s positioned m one or both of the left

and right ear supports.

9. The protection device of claim 3, wherein the communications circuit is

configured to communicate with another device via a wired or wireless connection.

10. The protection device of claim 3, wherein the protection device further comprises
left and right ear supports, wherein at least a portion of the communication circuit 1s

positioned in the left and right ear supports.

11, The protection device of claim 1, wherein the filter includes a proximal surface
and a distal surface, and wherein the protection device further comprises UV-C light emitting

diode (LED} positioned to emit UV-C radiation on a portion of the distal surface of the filter.

12. The protection device of claim 1, wherein the filter includes a proximal surface

and a distal surface, and wherein the protection device further comprises UV-C two or more
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light emutting diodes (LED s} positioned to emit UV-C radiation on a portion of the distal

surface of the filter that is on the left and right side of the one-way valve.

13. The protection device of claim 12, wherein the two UV-{ LED’s are a first set of

LED’s and are coupled to the one-way valve.

14. The protection device of claim 13, further comprising a second set of one or more
UC-V LED’s coupled to the one-way valve, the second set of UV-C LEDYs positioned to

emit light on an outer surface of the distal laver of the filter assembly.

15 The protection device of claim 14, wherein the second set of UV-C LED’s

meludes two UV-C LED s,

16. The protection device of claim 1, wherem the proxmmal and distal layer each

comprises a plurabity of openings arranged w a pattern.

17 The protection device of claim 1, wherein the distal laver and the filter are
removably attachable to the filter assembly, the one-way valve 1s coupled to the proximal
laver of the filter assembly, and the filter incudes an opening shaped and sized to fit closely
around the one-way valve when the filter 1s sandwiched between the distal laver and the

proximal layer of the filter assembly.

18. The protection device of claim 17, wherein the distal laver and the proximal laver
include corresponding and aligned fasteners positioned along peripheral edges of the distal

and proximal lavers for coupling the distal laver to the proximal layer.

19 The protection device of claim 1, further comprising a safety strap connected to

the left temple arm and the right temple arm for positioning behind the head of a user.

20. The protection device of claim 1, wherein the filter assembly comprises a

transparent material.
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21, A protection device, comprising:

a filter assembly having a proximal side for positioning near a user’s face and
a distal side, the filter assembly comprising:

a filter;

a proximal layer and a distal fayer, the proximal layer and the distal
layer each having a plurality of perforations that allow air to pass through, the
file assembly configured to hold the filter between the proximal layer and the
distal layer;

a one-way valve positioned in a center portion of the filter assembly
and coupled to the proxamal layer of the filter assembly, the valve configured
to allow air to pass through the valve from the proximal side of the filter
assembly to the distal side of the filter assembly;

a seal positioned along a peripheral edge of the filter assembly, the filter
assembly and the seal detining a first safety compartment for enclosing a user’s
mouth and nose;

an eye shield assembly having a proximal side and a distal side, and the eye
shield assembly forming an upper portion of the protection device, the eye shield
assembly comprising

a skirt extending from the filter assembly and positioned distal to the
seal, the skirt comprising a semi-rigid or rigid material; and

an optically transparent eve shield coupled to the skirt to form a
continuous surface from the filter assembly to a top portion of the eye shield;
and
a frame assembly coupled to the filter assembly and structured to attach the

protection device to the head of a user, the frame assembly comprising

a left temple arm having a proximal end coupled to the filter assembly;

a right temple arm having a proximal end coupled to the filter
assembly;

a left temple arm brace coupled to the left temple arm and extending
towards a lower portion of the filter assembly and coupled to the filter

assembly; and
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a right temple arm brace coupled to the left temple arm and extending
towards a lower portion of the filter assembly and coupled to the filter

assembly.

22 The protection device of claim 21, further comprising a left ear support on a distal
end of the left ternple arm distal and a right ear support on a distal end of the right temple
arm, the left and right ear supports structured to extend around a portion of the user’s ears o

hold the protection device securely on the user.

23, The protection device of claim 21, further comprising a communication circuit.

24, The protection device of claim 23, wherein the commurucation circuit includes a

nucrophone.

25. The protection device of claim 24, wherein the nucrophone is positioned on the

valve.

26, The protection device of clamm 23, wherein the communication circutt inclodes a

battery.

27. The protection device of claim 23, wherein the communication circuit mcludes at

least one speaker.

28 The protection device of claim 27, whergin the protection device further
comprises left and right ear supports, and the at least one speaker is positioned in one or both

of the left and right ear supports.

29. The protection device of claim 23, wherein the communications circuit is

configured to communicate with another device via a wired or wireless connection.

30. The protection device of clatm 23, wherein the protection device further
comprises left and right ear supports, wherein at least a portion of the communication cuouit

is positioned n the left and right ear supports.
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31. The protection device of claim 21, wherein the filter includes a proximal surface
and a distal surface, and wherein the protection device further comprises UV-C light emitting

digde (LED} positioned to emit UV-C radiation on a portion of the distal surface of the filter.

32. The protection device of claim 21, wherein the filter includes a proximal surface
and a distal surface, and wherein the protection device further comprises UV-C two of more
light emitting diodes {LEIY s} positioned to emit UV-C radiation on a portion of the distal

surface of the filter that is on the left and right side of the one-way valve.

33. The protection device of claim 32, wherein the two UV-C LEDY’s are a first set of

LEDs and are coupled to the one-way valve,

34, The protection device of claim 33, further comprising a second set of one or more
UC-V LED’s coupled to the one-way valve, the second set of UV-C LED's positioned to

et light on an outer surface of the distal layer of the filter assembly.

35 The protection device of claim 34, wheremn the second set of UV-C LEDYVs

mncludes two UV-C LED s,

36. The protection device of claim 21, wherein the proximal and distal layer each

comprises a plurality of openings arranged in a pattern.

37. The protection device of claim 21, wheremn the distal layer and the filter are
removably attachable to the filter assembly, the one-way valve is coupled to the proximal
layer of the filter assembly, and the filter incudes an opening shaped and sized to it closely
around the one-way valve when the filter s sandwiched between the distal laver and the

proximal layer of the filter assembly.

38. The protection device of claim 37, wherein the distal layer and the proximal layer
imclude corresponding and aligned fasteners positioned along peripheral edges of the distal

and proximal layers for coupling the distal layer to the proximal layer.

39. The protection device of claim 21, wherein the device further comprises further

comprising a safety strap connected to the left temple arm and the nght temple arm for
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positioning behind the head of a user, and wherein the seal comprises pliable rubber, silicon,
or another non-latex material that aliows the seal to conform to a user’s face and provide an

atrtight seal of the first safety compartment along its peripheral edge.

40, The protection device of claim 21, wherein the filter assembly and the eye shield

assembly including the skirt comprise a transparent material.

41. A protection device, comprising:

a filter assembly having a proximal side for positioning near a user’s face and
a distal side, the filter assembly comprising:

a filter;

a proximal laver and a distal layer, the proximal layer and the distal
iaver each having a plurality of perforations that allow air to pass through, the
file assembly configured to hold the filter between the proximal laver and the
distal layer;

a one~way valve posttioned in a center portion of the filter assembly
and coupled to the proxumal layer of the filter asserably, the valve configured
to allow aw to pass through the valve from the proximal side of the filter
asserobly to the distal side of the filter assembly;

a seal positioned along a peripheral edge of the filter asserobly, the filter
assembly and the seal defiming 3 first safety compartment for enclosing a user’s
mouth and nose;

an eye shield assembly having a proximal side and a distal side, and the eye
shield assembly forming an upper portion of the protection device, the eye shield
assembly comprising

a skart extending from the filter assembly and positioned distal to the
seal, the skirt comprising a semi-rigid or rigid material; and

an optically transparent eye shield coupled to the skirt to form a
contingous surface from the filter assembly to a top portion of the eye shield,
wherein the seal 1s further positioned along a peripheral edge of the eye shield
assembly, the eve shield assembly and the seal defining a second safety

compartment for enclosing a user’s eyes, wherein the first safety compartment
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is separate from the second safety compartment when worn by a user such that

air cannot flow between the first safety compartment and the second safety

compartment; and

a frame assembly coupled to the filter assembly and structured to attach the
protection device to the head of a user, the frame assembly comprising

a left temple arm having a proximal end coupled to the filter assembly;

a right terople arm having a proximal end coupled to the filter
assembly;

a left temple arm brace coupled to the left temple arm and extending
towards a lower portion of the filter assembly and coupled to the filter
assembly; and

a right temple arm brace coupled to the left teruple arm and extending
towards a lower portion of the filter assembly and coupled to the filter

assembly.

42. The protection device of claim 41, further comprising a left ear support on a distal
end of the left temple arm distal and a right ear support on a distal end of the rnight teruple
arm, the left and right ear supports structured to extend around a portion of the user’s ears o

hold the protection device securely on the user.

43. The protection device of claim 41, further comprising a communication circuit.

44, The protection device of claim 43, wherein the communication circuit includes a

microphone.

45, The protection device of claim 44, wherein the microphone is positioned on the

valve.

46, The protection device of claim 43, wherein the communication circutt includes a

battery.

47. The protection device of claim 43, wherein the commounication circuit mncludes at

least one speaker.
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48. The protection device of claim 47, whergin the protection device further
comprises left and right ear supports, and the at least one speaker is positioned in one or both

of the left and right ear supports.

49 The protection device of claim 43, wherein the communications circuit is

configured to communicate with another device via a wired or wireless connection.

50. The protection device of claim 43, wherein the protection device further
comprises left and right ear supports, wherein at least a portion of the communication circuit

is positioned n the left and right ear supports.

51, The protection device of claim 41, wherein the filter mcludes a proximal surface
and a distal surface, and wherein the protection device further comprises UV-C hight emitting

diode (LED) positioned to emut UV-C radiation on a portion of the distal surface of the filter.

52. The protection device of claim 41, wheremn the filter includes a proxumal surface
and a distal surface, and wherein the protection device further comprises UV-C two or more
hight enutting diodes (LED s} positioned to emit UV-C radiation on a portion of the distal

surface of the filter that 1 on the left and right side of the one-way valve.

53. The protection device of claim 52, wherein the two UV-C LEDYs are a first set of

LED’s and are coupled to the one-way valve.

54. The protection device of claim 53, further comprising a second set of one or more
UC-V LED’s coupled to the one-way valve, the second set of UV-C LED’s positioned to

emit light on an outer surface of the distal laver of the filter assembly.

55. The protection device of claim 34, wherein the second set of UV-C LEDs

meludes two UV-C LED s

56. The protection device of claim 41, wherein the proxumal and distal layer each

comprise a plurality of openings arranged in a pattern.
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57. The protection device of claim 41, wherein the distal layer and the filter are
removably attachable to the filter assembly, the one-way valve is coupled to the proximal
layer of the filter assembly, and the filter incudes an opening shaped and sized to fit closely
around the one-way valve when the filter 1s sandwiched between the distal layer and the

proximal layer of the filter assembly.

58 The protection device of claim 57, wherein the distal laver and the proximal layer
include corresponding and aligned fasteners positioned along peripheral edges of the distal

and proximal layers for coupling the distal laver to the proximal layer.

59 The protection device of claim 41, wherein the device further comprises further
comprising a safety strap connected to the left temople arm and the night teraple arm for
positioning behind the head of a user, and wherein the seal comprises phiable rubber, silicon,
or another non-latex material that allows the seal to conform to a user’s face and provide an

arrtight seal of the first safety compartment along its peripheral edge.

60. The protection device of claim 21, wherein the filter assembly and the eve shield

assembly inchuding the skirt comprise a transparent matenal.

61. A device, comprising:
a frame for holding a filter, the frame including
a first temple arm configured to be coupled to a portion of a filter; and

a second temple arm configured to be coupled to a portion of the filter.

62. The device of claim 61, wherem first temple arm comprises a first fastener
positioned on a proximal end of the temple arm, and wherem the second temple arm

comprises a second fastener positioned on a proximal end of the second temple arm,

63, The device of claim 62, wherein the frame further mcludes a first support having
a first end coupled to the furst temple arro and a second end configured to be coupled to a
portion of the filter; and a second support having a first end coupled to the second temple

arm and a second end configured to be coupled 1o the filter.

~4{-



WO 2021/247403 PCT/US2021/034822

64. The device of claim 63, wherein first support comprises a third fastener
positioned on the second end of the first support, and wherein the second support comprises a

fourth fastener positioned on the second end of the second support.

LA

. The device of any one of claims 62-64, wheren at least one fastener comprises a

-
<

clamp.

5

. The device of claim 65, wherem the clamp comprises a spring,

67. The device of any one of claims 62-64, wherein at least one fastener comprises

Veloro,

68, The device of any one of claims 62-64, wherein at least one fastener comprises an

adhesive,

69. The device of any one of clatms 62-064, wherein at least one fastener comprises a

staple.

70. The device of any one of claims 62-064, wherein at least one fastener comprises a

SHAp.

71. The device of any one of claims 62-64, wherein at least one fastener comprises a

button.

72. The device of ¢laim 61, wherein the frame comprises hard plastic.

73. The device of claim 61, wherein the frame comprises an elastomeric material.

74. The device of claim 61, wherein at least one of the fust or second temple arms

comprises a curved portion configured to be positioned behind the ear of a user.

75. The device of claim 74, wherein at least one of the fust or second temple arms

comprises an earpiece configured to produce sound.
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76. The device of claim 75, further comprising a wireless receiver coupled {o the ear

piece.

77. The device of claim 63, wherem the first and second supports comprise a

stretchable material.

78 The device of claim 61, wherein the frame comprises a fastener configured to be

coupled to a corresponding fastener on a filter.

79. The device of claim 61, further comprising the filter.
80. A method of preventing inhalation of undesired material, the method comprising:
providing a device having a frame for holding a filter, the frame including
a first temple arm having a fastener configured to be coupled to a
portion of a filter;
a second temple arm having a fastener configured to be coupled to a
portion of the filter;
a first support having a first end coupled to the first temple arm and a
second end having a fastener configured to be coupled to a portion of the
filter, and
a second support having a first end coupled to the second temple arm
and a second end having a fastener configured to be coupled to a portion of
the filter;
couphing a filter to the fust temple arm, the second temple arm, the first
support, and the second support; and

positioning the device on the head of a user such that the filter covers the
user’s nose and mouth, and the first temple arm 13 positioned adjacent to the user’s
right teraple and the second temple arm is positioned adjacent to the user’s left

terple.

81. A device, comprising:

a frame for holding a filter, the frame including
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a first temple arm having a proximal end and a distal end, the first
temple arm including a fastener positioned on the proximal end for coupling
the first temple arm to a filter, the distal end siructured to be positioned
alongside a temple of 3 user wearing the device;

a second temple arm having a proximal end and a distal end, the
second temple arm including a fastener positioned on the proximal end for
coupling the second temple arm to a filter, the distal end structured to be
positioned alongside a temple of a user wearing the device; and

a first support having a first end coupled to the first temple arm and a
second end ncluding a fastener configured for coupling the fust support to a
portion of the filter; and

a second support having a first end coupled to the second temple arm
and a second end including a fastener configured for coupling the second

support to a portion of the filter.

82. The device of claim 81, where the fasteners are releasably attachable to the filter.

83. The device of claim 81, further comprising a filter coupled to the first temple arm,

the second temple arm, the first support, and the second support.

84 The device of claim 81, whereimn the frame further comprises a bridge structure
connecting the proximal end of the first temple arm to the proximal end of the second temple

arm.

85. The device of claim &3, wherein the frame further comprises a lower member

coupled to the second end of the first support and the second end of the second support.

86. The device of claim 81, wherein the frame further comprises:

a lower member coupled to the second end of the first support and the second
end of the second support;

a first side member coupled to the proximal end of the first temple arm and

coupled 1o the lower end of the first support; and
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a second side member coupled to the proxamal end of the second temple arm

and coupled to the lower end of the second support.
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Claims Nos.: 1-40, 61-86

1 The present application contains 86 claims, of which 6 are
independent, 5 of which being entity claims and 1 being an activity
claim. There is no clear distinction between the independent claims
because of overlapping scope. There are so many claims, and they are
drafted in such a way that the claims as a whole are not in compliance
with the provisions of clarity and conciseness of Article 6 PCT, as it is
particularly burdensome for a skilled person to establish the
subject-matter for which protection is sought.

Furthermore, there are
so many dependent claims, and they are drafted in such a way that the
claims as a whole are not in compliance with the provisions of clarity
and conciseness of Article 6 PCT, as they create a smoke screen in front
of the skilled reader when assessing what should be the subject-matter of
search. The non-compliance with the substantive provisions is extensive.

Furthermore, the order of the claims is not logical. In the present
application, there is a large number of claims. In such a situation, the
claims should be arranged with the broadest claim first, in order to
fulfil the requirements of article 6 PCT. This is not the case here, in
particular as the broadest independent claim is claim 61. This too
creates a smoke screen in front of the skilled reader when assessing what
should be the subject-matter to search.

1.1 The applicant has
been invited to 1imit and specify the subject-matter he wished to be
searched; in reply to this invitation he indicated that the search should
be Timited to claims 41-60.

The applicant's attention is drawn to the fact that claims relating to
inventions in respect of which no international search report has been
established need not be the subject of an international preliminary
examination (Rule 66.1(e) PCT). The applicant is advised that the EPO
policy when acting as an International Preliminary Examining Authority is
normally not to carry out a preliminary examination on matter which has
not been searched. This is the case irrespective of whether or not the
claims are amended following receipt of the search report or during any
Chapter II procedure. If the application proceeds into the regional phase
before the EPO, the applicant is reminded that a search may be carried
out during examination before the EPO (see EPO Guidelines C-1V, 7.2),
should the problems which led to the Article 17(2) PCT declaration be
overcome.
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2. IXI Claims Nos.: 1'409 61-86

because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:
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3. |:| Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. lll Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
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As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:' As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment of
additional fees.

3. As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. |:| No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.

The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I:' No protest accompanied the payment of additional search fees.
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