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(67)  The claimed group of inventions relates to per-
sonal protective equipment, and specifically to masks in-
tended primarily for use in the field of medicine. The tech-
nical result of the claimed group of inventions is that of
improving working conditions for medical personnel for
the entire duration of use of a mask, while providing com-
plete protection against the penetration of infections and
any liquid media into the respiratory organs both, for ex-
ample, from an operation site, and into patients, as well
as complete protection of a user against airborne droplet

infection in public places. A barrier-discharge-type med-
ical mask with a frame comprises a hollow frame which
forms a mask cavity for the lower part of a face and is
designed in the form of a channel containing inlets and
outlets forthe passage of air flows. The outer, transparent
side of the frame is airtight, and the side adjacent to the
surface of the face is made of an elastic, airtight fabric.
The frame contains a shield covering part of the nose,
forming a mask cavity for the middle section of the face.
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Description

Field of the Invention

[0001] The claimed group of inventions relates to
human personal protective equipment, namely to face
masks intended to be used predominantly in medicine.
[0002] Thisinvention, representedinthree versions,is:

e universal environmental and hygienic protection for
both surgeon and patient while medical aid of any
level of complexity is being performed, including pro-
longed surgical procedures;

* personal protection for the civilian population against
airborne infections including influenza.

[0003] The difference between the versions of the
medical face masks is stipulated by their primary appli-
cation area: universal, surgical, or clinical.

[0004] As opposed to medical filter masks, they relate
to barrier- and discharge-type face masks, i.e. those that
fully prevent the passage of exhaled air and expel ex-
haled air in the intended direction. Structurally, each ver-
sion of the mask is a hollow frame.

Background Art

[0005] Various options for the designs of barrier med-
ical face masks and framed face masks are available
from the background art.

[0006] From the document (the journal "Surgery Re-
porter n.a. I.I. Grekov" No.12, 1969, authors: academi-
cian of the Academy of Medical Sciences, prof. S.M. Kur-
bangaleyev et al.) a barrier surgical face mask is known,
which is made of hard plastic as a textured shield that
fits the face tightly. The mask was tested during 2,000
surgical procedures at the First Leningrad Institute (the
First Saint Petersburg State Medical University) n.a.
academician |.P. Pavlovand demonstrated its exception-
al aseptic properties. The unquestionable advantage of
the barrier face mask (in the form of an air-tight shield),
by comparison with filtering (standard medical) masks,
in terms of the efficiency of patient protection against
respiratory infections during surgical procedures, was
experimentally and clinically proven.

[0007] The disadvantages of the given design are the
following:

- alarge quantity of exhaled air remains in the under-
mask area, and thus the face becomes overmois-
tened and overheated - a greenhouse effect occurs,
causing a general feeling of being unwell and de-
creasing the surgeon’s productivity;

- it is a rigid structure that tightly fits the facial area
over a long period of time.
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[0008] Despite a high level of patient protection during
surgical procedures, the aforementioned disadvantages
greatly affect the surgeon’s performance by decreasing
it to an unacceptable level, therefore this type of mask is
not used in the medical practice.

[0009] A respiratory face mask is known from docu-
ment CN2162260 Y published on 04.20.1994, which is
intended for nasal and oral breathing. It consists of two
boxed side frames combined into an integral structure
with through holes, and a rigid shield located between
them in front of the nasal-oral area. The mask is func-
tionally divided into the front, right, and left sectors, where
the left sector and the right sector represent the side con-
tainers that contain the filtering elements. All the exhaled
air is removed (similarly to a respirator) via valves, and
the inhaled air is filtered. A partition situated between the
containers acts as a partial barrier (shield) to protect the
surface of the face against moisture penetration from out-
side.

[0010] The disadvantages of the given design are the
following:

- there is almost no natural ventilation in the under-
mask area, resulting in the accumulation of a high
level of CO, and moisture, which gradually diminish
the wearer’s state of wellness;

- the large number of filtering elements creates high
resistance for breathing, which considerably affects
the wearer’s performance;

- itis a rigid structure that tightly fits the facial area
over a long period of time.

[0011] This general disadvantage is inherent to both
the analogs.

[0012] Aimedatensuringthe necessary obturation, the
close contact of a rigid, non-elastic structure with the sur-
face of the face results in the prolonged compression of
nerve fibers and blood vessels, which causes pain, local
paraesthesia, and pronounced discomfort, which make
this kind of mask practically unusable.

[0013] As the closestanalog, the applicant has select-
ed the following information source: Russian Patent No.
2240160, dated 11.20.2004, from which a medical
framed barrier and discharge face mask is known.
[0014] Similarly to the claimed versions of the inven-
tion:

e Structurally, the mask is a hollow frame;

e The outer portion of the frame is made of an air-
impermeable material (medical plastic). The inner
part (contacting the facial surface) is made of the
soft and elastic fabric, which prevents from compres-
sion of the face nerve fibers and blood vessels by
the mask;
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e |t performs barrier and discharge functions;
e It causes no resistance to breathing.

[0015] A number of essential features distinguish the
analog’s frame from the claimed invention:

e by tightly fitting the surface of the face, it covers its
bottom and middle (according to the classification
by R.A. Reiss) sections: from the chin to the level of
the bridge of the nose;

¢ the under-mask space forms a uniform nose-and-
mouth cavity.

* the facial (inner) portion of the frame has a combined
cut-out around the nasal and oral area;

[0016] The disadvantages of the given design are the
following:

- in a large under-mask area (predominantly during
the oral breathing), the overaccumulation of mois-
ture takes place and the CO, level rises, which par-
tially decreases the surgeon’s performance;

- the physiological differences in human breathing via
the nose or mouth are not taken into account, result-
ingin aninadequate decrease in the mask’s hygienic
properties;

- similarly to its analogs, the mask is not universal,
since the form of the mask depends on the surface
relief of the face, which ultimately diminishes its con-
sumer properties;

- wearing the mask hinders the movement of the lower
jaw, thus decreasing its communicative potential - it

impedes speech.

Disclosure of the invention

[0017] The reduction in a surgeon’s performance ca-
pability during surgical procedures as aresultof the sharp
deterioration of the breathing conditions in a filtering med-
ical mask considerably affects the quality of his/her work.
In addition, as a rule, filter medical face masks lose their
protective properties after half an hour of use. As aresult,
we can observe a relatively low quality of surgical proce-
dures and a high level of post-surgery complications all
over the world.

[0018] Standard filter medical masks, due to their de-
sign features, lack the possibility of protecting the general
population against viral infections and a number of haz-
ardous bacteria, which is most relevant during epidemics.
[0019] A different protection principle for patients and
the general population is suggested, by means of creat-
ing an impermeable barrier against airborne infections
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without impeding the respiratory ability of the user. In
addition, a number of other major problems are solved,
leading, for example, to the preservation of the perform-
ance capability of medical personnel throughout the en-
tire working time.

[0020] The purpose of this group of inventions of
medical face masks is to eliminate the deficiencies of the
prior art as well as to achieve the following results:

- the elimination or significant reduction of CO, accu-
mulation in the under-mask space, as well as pre-
venting an increase in moisture and temperature lev-
el, i.e. solving the prototype’s basic hygiene issues;

- theimplementation of various methods of protection
against airborne infections in line with the state of
the environment and the nature of the wearer’s work;

- improved comfort and efficiency when using the
masks, due to the adequacy of their protection during
oral or nasal respiration;

- the reduced accumulation of airborne infections in
an enclosed space (for example, in an operating the-
atre), due to their complete or partial neutralization
in the mask, by comparison with analogs and med-
ical filter masks;

- since the shape of the masks does not depend on
the relief of the facial surface, universality is
achieved;

- the masks do not impede the mobility of the lower
jaw, i.e. they do not affect the wearer’'s communica-
tive abilities.

[0021] The technical result of the claimed group of in-
ventions is:

e improved labor conditions for medical staff through-
out the entire period of use of the mask with full pro-
tection against the penetration of infection in the area
of the surgical field and any liquid media into the
respiratory system of the user, both from the surgical
field and from the consumer/surgeon;

* full protection of the wearer against airborne infec-
tions in public areas, as well as

e protection of the human respiratory organs against
aggressive environments in different professional ar-
eas of activity without any loss of productivity.

[0022] The claimed technical results are achieved via
the design embodiment of the medical face mask accord-
ing to three options, each of which complements or fo-
cuses the capabilities of the previous one, while providing
it with new consumer properties.
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[0023] All the mask options have one common inven-
tive concept; namely, they contain a hollow frame that
forms an under-mask space for the lower part of the face,
which is made in the form of a channel, with an airtight
outer surface and an inner surface (closest to the surface
ofthe face) made of breathable fabric. The frame channel
contains an air inlet and outlet on each side (on the left
and on the right) for the airflows that are formed during
inhalation/exhalation. As a rule, the side that comes into
contact with the surface of the face has a cutout around
the mouth.

[0024] Structurally, various functional spaces are
formed within the mask: an area for oral respiration and
an area for nasal respiration. In the mouth area (the lower
part of the face), each version of the mask is made in the
form of a hollow frame. In the middle part of the face (in
the nasal area), depending on the version, a separate
zone for nasal respiration is formed, which may be open,
half-open, or closed.

[0025] All of the versions are fixed to the head area
using standard means: with straps, elastic bands, etc.
[0026] The face maskis positioned onthe headinsuch
a way that the exhaled air is almost entirely expelled
backwards, to an area that is safe for people around the
wearer.

[0027] Due to the separation of the mask space into
two relatively independent zones, optimal conditions for
breathing are achieved, which take into accountthe phys-
iology of nasal and oral respiration. The presence of a
cavity inthe frame ensures additional ventilation and con-
ditioning of the under-mask space.

Medical Face Mask, option 1.

[0028] Theface maskis universal,i.e. itis intended for
use by the general population as well as in medical in-
stitutions. It may be applied as the basic version (the
simplest one) or may be a combination of a frame mask
and additional components.

[0029] As distinct from the prototype, the mask frame
covers the lower part of the face, providing complete pro-
tection only to the mouth area - the main source of air-
borne infections and the gateway for the penetration of
infections from outside. For maximum preservation of the
wearer’s performance capabilities, nasal respiration has
been left entirely unimpeded, which is especially impor-
tant for healthy wearers with undamaged nasal mucosa.
In order to minimize breathing resistance, the mask frame
sides are extremely short by comparison with the proto-
type.

[0030] The hollow mask frame consists of two parts,
which form its outer side and inner side, which comes
into direct contact with the surface of the face. The outer
part of the frame is airtight and is generally made from
transparent medical plastic, thus improving the wearer’s
communicative abilities. If mask transparency is irrele-
vant, its outer portion may, for example, be made of a
dense cloth or paper. The inner part of the frame, i.e. the
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side that comes into contact with the surface of the face,
is made of breathable and, generally, elastic fabric, for
example, spunbond fabric or medical gauze. In order to
reduce overall breathing resistance, a cutout around the
mouth area may be located on the side that comes into
contact with the surface of the face. If a fabric with low
breathing resistance is used for the inside of the frame
(for example, 1- or 2-ply gauze), then a cut in the mouth
area is not appropriate.

[0031] For transportation convenience, the mask may
have special devices for folding it: from a dimensional to
a flat shape. For example, the outer part of the frame
may have folds in the form of corrugations or pleats. With
this design, the mask is put on folded and takes shape
as a result of forced exhalation.

[0032] In its basic version, the mask (without any ad-
ditional components) is mainly intended for the civilian
population, for example, to prevent the spread of an in-
fluenza epidemic in public areas.

[0033] The additional components of the mask in-
crease its protective properties, thus extending the scope
of application to include medical facilities.

[0034] A further description is given with reference to
figs. 1 of the drawings that show the designated positions
of structural components, such that a specialistcan better
understand all the aspects of disclosure of the nature of
version 1 of the claimed technical solution.

[0035] The design of medical barrier and discharge
face mask version 1 is shown in fig. 1.

[0036] The frame of the mask for the lower face part 1
includes the outer air-impermeable side of the frame 2
(shown transparent), made of plastic, for example,
through which the inner breathable side of the frame 3
can be seen. This may be made, for example, of fabric
and come into contact with surface of the face. It is pro-
vided with a cutout 4 around the mouth area. On both
sides of the head, the frame forms lateral air holes (in-
let/outlet) 5 for the passage of the air flow.

[0037] The nasalareais fully open, i.e. nasalinhalation
and exhalation are unhampered. The upper edge of the
frame, which passes directly under the nose, partially
expels the air that is exhaled through the nose due to its
geometry.

[0038] When inhaling through the mouth, air from the
exterior penetrates the cavity of the frame through the
lateral air holes 5 and then passes through cutout 4 in
the side that comes into contact with the surface of the
face 3. In the absence of a cutout, it passes through the
breathable fabric.

[0039] During oral exhalation, air is initially supplied to
the frame cavity and then is expelled via the side air sup-
ply openings 5. Due to the air impermeability of the outer
side of the frame 2, the exhaled air, with any moisture
contained in it, is entirely directed backwards - in the op-
posite direction. The side of the frame that comes into
contact with the surface of the face 3, due to its elasticity
and hygroscopicity, prevents the compression of nerve
fibers and blood vessels in the facial area, does not cause
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discomfort or pain, and prevents moistening (macera-
tion) of the facial area.

[0040] To extend the protective properties of mask ver-
sion No. 1, the following additional components are used.

1. Abreathable material 6 extends beyond the frame
and contains an additional device 7 for partial reten-
tion of the moisture contained in the exhaled air. De-
vice 7 can be made in the form of folds or strips of
fabric, for example, and, if necessary, be soaked in
a special antiseptic agent. There may be several of
these devices 7 on each side of the mask.

2. The air inlet and outlet, i.e. the side air opening 5
of the frame, contains an additional component 8 in
the form of a spoiler on its outer (breathable) part,
which directs exhaled air to the material 6 that comes
into contact with the surface of the face. This extends
beyond the frame and contains an additional device
7, for partial retention of the moisture contained in
the exhaled air. The spoiler may be an extension of
the outer side 2 of the frame or be a separate part
that can be attached with glue, adhesive tape etc.,
for example. The spoiler may be made, for example,
of a material with specialized properties: bactericid-
al, adhesive, etc.

[0041] The breathable material of the mask may be
either single-ply or consist of several layers, each of
which may have various useful properties, for example,
bactericidal action against different types of microbes,
etc. All the materials applied (in each of the layers) are
identical to those that are widely used in medical practice
and have the appropriate certificates.

[0042] The plastic and fabric parts of the mask may be
factory joined (stitched, glued) or be connected by the
wearer himself/herself, for example, by using adhesive
tape.

[0043] The mask is attached/fixed on the wearer's
head area using devices 9, forexample, ties, straps, elas-
tic bands, etc.

Medical Face Mask, option 2

[0044] This version of the mask is primarily intended
for use in surgery and boasts the maximum protection
for the doctor and patient in the conditions of surgical
operations. It is aimed at the maximum preservation of
the working capacity of medical staff.

[0045] This option is a combination of two types of
mask: frame and shield-shaped, forming two different
mask spaces: the lower frame, in the mouth area, and
the shield, in the nose area. A partition is formed between
the shield and the frame, containing an air opening for
passage of air that is exhaled through the nose into the
frame cavity. In this opening, if necessary, a valve may
be installed to direct the air that is exhaled through the
nose towards the frame and prevent the penetration of
any air exhaled through the mouth into the under-mask
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space.
[0046] The shieldis airtight and is located at some dis-
tance from the surface of the face, so that nasal breathing
remains practically unimpeded.

[0047] The main purpose of the mask shield is to direct
(by virtue of its aerodynamics) the air exhaled from the
nose directly into the cavity of the frame, which complete-
ly prevents it from getting towards the surgical field. This
solution allows a surgeon to maintain a high quality of
the main (nasal) type of breathing during surgery, while
enhancing his/her performance.

[0048] Structurally, in the partition between the shield
and the frame, there may not be an air opening, however,
in this case, the aerodynamics of the air flow that is reg-
ulated by the shield becomes entirely irregular, which
significantly reduces the consumer properties of the
mask.

[0049] In addition, the shield protects the nasal area
and also partially protects the middle part of the face from
external pathological factors during surgery: biological
fluids, airborne infections, etc. This is also relevant to
improving the surgeon’s safety.

[0050] During an operation by the surgical team, the
air exhaled by the personnel, in contrast to filter masks,
is fully discharged into the non-sterile area of the surgery
room. This ensures a high level of sterility in the surgery
area itself, i.e. it contributes to a reduction in the risk of
post-surgery complications. Consequently, the overall
quality of treatment provided by a medical facility is im-
proved.

[0051] A further description is given with reference to
figs. 2 of the drawings that show the designated positions
of structural components, such that a specialistcan better
understand all the aspects of disclosure of the nature of
the claimed technical solution according to version 2.
[0052] The frame of the mask thatis located in the low-
er face part 1 includes the outer airproof part of the frame
2 (shown transparent), which can be made of, for exam-
ple, plastic, and through which the inner breathable side
of the frame 3 can be seen. This is made, for example,
of a fabric material and has a cutout 4 around the mouth
area. On both sides of the head, the frame forms lateral
air holes (inlet/outlet) 5 for the passage of the air flow.
[0053] As opposed to option No. 1, in order to dis-
charge the exhaled air as far as possible from the surgical
field, the sides of the frame are as elongated as possible.
[0054] The frame also has an air-impermeable shield
10, which covers the lower part of the nose. There is a
partition between the shield 10 and the frame 11 with an
air opening. There can be multiple similar openings in
the partition, which might be identical or take various
shapes.

[0055] Fig. 2 shows that the shield 10 is located at
some distance from the surface of the face, thus forming
a slotted space.

When inhaled through the nose, air freely penetrates
through this slotted space. When exhaled through the
nose, all air, due to the aerodynamic properties of the
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shield, is directed from top to bottom, through the air
opening in the partition 11. It goes into the frame cavity
and then exits through the side air openings 5 (inlet/out-
let) for air flow passage.

[0056] Oral breathing occurs similarly to No.1. For the
complete elimination of air ingress from the frame cavity
into the under-mask space of the middle part of the face
(if necessary), one or more valves may be installed in air
openings in the partition 11.

[0057] However,iftheinner cavity of the frame is made
to take into account the aerodynamics of air flows passing
through it, the relevance of the valve is decreased or
removed.

Medical Face Mask, option 3

[0058] The main purpose of this version of the mask
is general clinical utilization. The mask can be recom-
mended for use in all types of medical institutions, includ-
ing departments of infectious disease and for the provi-
sion of all types of medical care, from outpatient to infec-
tion surgery. It is intended to maximize the protection of
medical staff without significant loss of its performance
capacity. A particular feature of this mask option is its
ability to transform and adapt to specific working condi-
tions of medical staff.

[0059] The design of this type of mask is a hybrid con-
sisting of three types of masks: frame, shield-shaped,
and filter. Accordingly, it combines the functions of all
types of well-known medical masks: barrier and dis-
charge, barrier, and filter.

[0060] The fundamental differences between option
No. 3 and the first two options are as follows:

1. The mask may have two states: initial and working.
In the initial state, the mask practically does not differ
from option No. 2 in terms of functionality.

In this state, breathing remains unimpeded. Conse-
quently, in a similar position, it can be used, for ex-
ample, for conventional surgical procedures. If, there
is a hazard of infection, the mask can be converted
into the working state, i.e. all air flows that occur dur-
ing oral and nasal inhalation and exhalation are di-
rected through the built-in filters. A similar hazard
exists, for example, when medical workers move
fromacleanzoneinto aninfectious ward. When leav-
ing the ward, there is no hazard of infection, and the
mask is returned toits initial state, in which conditions
for breathing are significantly improved. Immediately
during urgent surgery (an emergency), it often turns
out that the patient has a concomitant infectious dis-
ease. In this situation, the surgeon, without interrupt-
ing the operation and without removing the mask,
may switch it to its working state, i.e. quickly protect
himself/herself.

2. The hollow frame for the lower part of the face is
divided into three functionally different sectors: the
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central one and two side ones.

3. The outer walls of the side sectors of the frame
are air filters made of materials used in the produc-
tion of standard (filter) medical masks, such as spun-
bond fabric.

4. The side walls of the frame may be homogeneous
or consist of serially connected segments, each of
which may be a filter of a different density, i.e. filters
designed for different types and levels of infection.

5. The channel of the frame has a device to close it,
with the possibility of reopening it in order to direct
air flows during inhalation and exhalation either
through the inlet/outlet (side openings) or through
the built-in filter.

6. If the side walls of the frame consist of multiple
segments, then each segment may have a separate
device to close it, which may be made in the form of
adhesive tape or a special latch, for example.

7. The mask shield, as a rule, is made entirely of filter
material used in standard medical masks or, if it is
necessary to provide it with aerodynamic properties,
consist of a combination of an air-impermeable ma-
terial and filter fabric. Similarly to option No.2, the
shield does not come into contact with the surface
of the face.

8. A device is built in around the edges of the shield
fabric to ensure that it fits the contour of the face,
around the dorsum nasi. This might be, for example,
an adhesive strip, a ductile wire, an elastic bracket,
etc.

9. There is a partition between the frame and the
shield separating the two under-mask spaces,
which, as opposed to version No. 2, can be made
without an air opening. If the shield consists entirely
of fabric, then its aerodynamic properties are not rel-
evant. At the same time, in the working state, the
absence of air openings in the partition provides a
higher level of protection of the mask.

[0061] A further description is given with reference to
fig. 3 of the drawings that shows the designated positions
of structural components, such that a specialistcan better
understand all the aspects of disclosure of the nature of
the claimed technical solution according to version 3.
[0062] The design of medical barrier and discharge
face mask No. 3 is shown in fig. 3.

[0063] The frame of the mask thatis located in the low-
er face part 1 includes the outer airproof part of the frame
2 (shown transparent), which can be made of, for exam-
ple, plastic, and through which the inner breathable side
of the frame 3 can be seen. This is made, for example,
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of a fabric material and has a cutout 4 around the mouth
area. On both sides of the head, the frame forms lateral
air holes (inlet/outlet) 5 for the passage of the air flow.
[0064] This mask version can be used in two states:
initial (open) and working (closed).

[0065] In the initial position, the shield 10 does not
come in contact with the surface of the face and inlets/out-
lets 5 are open to allow the passage of air flows.

[0066] In fig. No. 3, medical mask version No. 3 is
shown in the working (closed) state.

[0067] The shield 10, made of filtering and, as a rule,
single-ply material (for example, spunbond fabric or med-
ical gauze), fits tightly to the contour of the face around
the dorsum nasi. As a result, the mask space in the nasal
area is fully closed, and nasal inhalation/exhalation oc-
curs through the filter fabric of the shield. A partition 11
is formed between the shield and the frame, which, as
distinct from version No. 2, may not contain an air open-
ing.

[0068] The outer side of the side sections of the frame,
as distinct from options No. 1 and 2, consists of segments
12 made of filter fabrics (side filters). The wall of each
segment 12 may consist of filters of different densities or
of a different number of layers of fabrics (for example,
spunbond fabric). A device 14 for closing the channel is
located on the outer boundary 13 of each segment
(shown only for the middle segment). As a result, during
oral inhalation/exhalation, air passes only through the
side filters 12.

[0069] In order to preserve the framed structure (air
channels) of the side segments of the frame, shaping
supports (for example, a coarse mesh of nylon) may be
installed between the fabric layers of its outer parts. The
mesh can be woven into the fabric in the form of individual
fibers, or the fabric itself, in the form of a mesh, may be
soaked in a shaping solution (for example, starch).
[0070] The breathable material of the frame, the filters
in the side segments, and the shield may be made of
fabrics with different functional properties or of the same
fabrics (used in medical practice as standard).

[0071] In versions 2 and 3 of the masks, as distinct
from in the prototype, the shield does not come into con-
tact with the surface of the face in the area of the dorsum
nasi. The resulting gap is used not only used to supply
air during nasal inhalation, but also to allow for the free
movement of the plastic part such that it can follow the
movements of the lower jaw.

[0072] Therefore, the connection between the mask
parts does not impede the free movement of the lower
jaw, which allows for communication during surgery, for
example. In option No. 3, the shield 10 is made of fabric
with a degree of surplus so as not to impede the move-
ment of the lower jaw during conversation.

[0073] Each version of the mask may have various ad-
ditional devices or features and may be made of different
materials, or using different technologies.
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For example:

[0074] For additional protection in the area around the
eye and of the rest of the surface of the face, the plastic
part of the mask may have an additional structure in the
form of a transparent shield.

[0075] Inordertoincrease communicative capabilities,
the outer side of the mask may be fully or partially trans-
parent; it may be made of plastic, as shown in figures
1-3. With design aims in mind, the plastic may be of dif-
ferent colors, and various inscriptions and images may
be printed on it. The plastic may be non-transparent (us-
ing any color scheme).

[0076] For additional ventilation, the outer side of the
frame in front of the mouth area may be a movable wall
in the form of a membrane that can oscillate in sync with
breathing.

[0077] The part of the frame that comes into contact
with the surface of the face may be made from a solid
fabric or net (fine- or coarse-meshed) out of cotton fabric,
for example, or atransparent or semi-transparent natural
fabric (e.g. silk, batiste, chiffon etc.), or a synthetic poly-
mer (e.g. nylon, capron, etc.).

[0078] For greater strength and better adaptation to
the surface of the face, components for shaping and re-
inforcing the mark (mesh, threads, elastic bands and
straps, which act as ties for the mask, etc.) may pass
between the layers of breathable material.

[0079] Due to the presence of frames in all versions of
the masks, various devices and equipment can be in-
stalled in the channels thereof for the additional treatment
of the air used in respiration (for cleaning, drying, disin-
fection, cooling, heating, deodorization, etc.).

[0080] By taking into account the different character-
istics of air flows formed during inhalation/exhalation, via
oral or nasal breathing, the mask frame cavity may con-
tain at least one device for the optimization and separa-
tion of the air flows, for example, one or multiple parti-
tions, air channels, etc.

[0081] At least one filtration component may be in-
stalled along the air flow path in the frame channel, which
can be further treated with an antiseptic agent, for exam-
ple, or developed with a filtration material that is used in
the manufacture of medical masks (for example, spun-
bond fabric).

[0082] In addition, at least one air channel within the
mask frame may contain at least one moisture-absorbing
element.

[0083] Any airchannel within the mask frame may con-
tain at least one inlet or outlet valve.

[0084] At least one tube for the forced supply of an air
mixture to the respiratory organs from an external source
and/or for the forced discharge of exhaled air from the
under-mask space may be attached to at least one air
channel within the mask frame.

[0085] At least one air channel within the mask frame
may additionally contain atleast one compressed air bot-
tle to improve the composition of the inhaled air in stan-
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dalone mode or in field (combat) conditions.

[0086] At least one air channel within the mask frame
may also contain at least one fan.

[0087] At least one air channel may be made in the
form of a spiral, which would make foreign particles in
the inhaled air moving in a rotational (centrifugal) manner
and settle on the channel’s walls.

[0088] At least one air channel within the mask frame
may contain at least one zero-resistance filter.

[0089] The inner surface of the frame channel may be
treated with a special adhesive that promotes the super-
ficial adhesion of dust and various biological aerosols
contained in the air.

[0090] The mask frame may additionally be electro-
statically treated to ensure the superficial precipitation of
dust particles and other foreign particles contained in the
passing air flow and possessing the opposite electrical
potential.

Claims

1. The medical framed barrier and discharge face mask
is a hollow frame that forms an under-mask space
in the facial area. It is made in the form of a channel
that contains the air inlet and outlet, wherein the hol-
low frame forms the under-mask space for the lower
part of the face and takes the form of at least one
channel containing at least one inlet and at least one
outlet for the passage of the airflow. In addition, the
outer side of the frame is air-impermeable, and the
side that comes into contact with the surface of the
face is made of breathable material.

2. A medical mask according to claim 1, wherein the
side of the frame that comes into contact with the
surface of the face has a cutout around the mouth.

3. A medical mask according to claim 1, wherein the
breathable material extends beyond the frame.

4. Amedical maskaccordingto claims 1 and 3, wherein
at least one inlet and/or outlet contains an additional
component that directs exhaled air to the material
that comes into contact with the surface of the face.
The component extends beyond the frame.

5. A medical mask according to claim 3, wherein a
breathable material that extends beyond the frame
contains an additional device for retaining the mois-
ture of the exhaled air.

6. A medical mask according to claim 1, wherein the
outer side of the frame has folds in the form of cor-
rugations or pleats.

7. A medical mask according to claim 1, containing at
least one device for fixing the mask to the head area.
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8.

10.

1.

The medical framed barrier and discharge face mask
is a hollow frame that forms an under-mask space
in the facial area and that is made in the form of a
channel containing an air inlet and outlet, wherein
the hollow frame forms an under-mask space for the
lower part of the face. It takes the form of at least
one channel that contains at least one inlet and at
least one outlet for the passage of the airflow. The
frame additionally contains a shield, which closes off
at least the lower part of the nose and which is made
with the possibility of forming a partition with the
frame. The partition contains atleastone air opening.

A medical mask according to claim 8, wherein atleast
one valve is present in at least one air opening.

The medical framed barrier and discharge face mask
is a hollow frame that forms an under-mask space
in the facial area and that is made in the form of a
channel containing an air inlet and outlet, wherein
the hollow frame forms an under-mask space for the
lower part of the face. It takes the form of at least
one channel that contains at least one inlet and at
least one outlet for the passage of the airflow. Addi-
tionally, it contains a shield that is formed with the
possibility for contact along the contour of the face
around the dorsum nasi and which forms a partition
with the frame. Furthermore, the outer side of the
frame, in the oral area, is air-impermeable, and the
other partis made of filter material. Atleastone chan-
nel has at least one device that allows it to be closed.

The medical mask according to claim 10, wherein
the frame is made of filter material.
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