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MEDICAL DEVICES FOR AIRWAY MANAGEMENT AND METHODS OF
PLACEMENT

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This PCT application claims priority to the following two U.S. Patent
Applications: U.S. patent application 16/156,322 filed October 10, 2018 and its
continuation-in-part patent application 16/416,592 filed May 20, 2019, the entire

combined disclosure of both applications is incorporated herein by reference.

TECHNICAL FIELD

[0002] This disclosure relates to the field of medical devices for airway
management and provides disposable oral airway management devices, including
various oral airway devices and adaptors, which are compatible with a camera,

providing continuous visualization and monitoring during and after placement.

BACKGROUND

[0003] Various medical devices are available to stabilize a patient and facilitate
his/her breathing, feeding and medication delivery. Such devices may be used in
patients during surgical procedures, after certain traumas including spinal cord injuries,
and in patients suffering from certain medical conditions including advanced Alzheimer’s
disease. These devices include endotracheal tubes, airway devices, feeding tubes, oral
airways, nasal cannulas and many other devices.

[0004] A process of placing a breathing tube in a patient is called intubation.
Devices such as laryngoscopes, videolaryngoscopes, fiberoptic scopes, as well as other
proprietary videoscopes have been developed which are typically used in order to place
an endotracheal tube into a patient. These devices may provide accuracy for initial
placement, but do not provide continuous visualization or mobility of the image after the
endotracheal tube has been placed in the patient. Newer devices, such as Vivasight SL
or DL endotracheal tubes, provide continuous visualization, but are costly because they
depend on a single use of disposable cameras and they are not transferrable from one
medical device to another. The Totaltrack VLM supraglottic airway has a proprietary
reusable camera for only its one device, and it cannot be transferred to other medical

devices.
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[0005] Certain medical devices which provide continuous visualization are
described in US Patent 9,357,905, 9,415,179, 9,918,618, and Patent Publications US
2016-0038008; US 2016-0038014; and US 2016-0262603. In these devices, a camera
is placed inside of a camera tube which is a separate lumen sealed at the distal end.

[0006] However, the need remains for medical devices which can be easily,
rapidly and reliably inserted and removed while the devices are also compatible with a
camera. There remains the need for devices which can be easily monitored during
placement and after the placement has been completed for an adverse reaction in a
patient such as for example, airway secretion, apnea, vomiting, internal bleedings, etc.

There also remains the need for devices which can be used to ventilate a patient.

SUMMARY

[0007] The present disclosure provides medical oral airway devices and adaptors
which are compatible with a camera and can be used for management of airways
and/or intubation of a patient. One practitioner can perform an intubation procedure by
using the devices, which eliminates the need for multiple operators and/or excessive
lifting force. The use of a laryngoscope may be also avoided. The devices ensure
visualization of a patient’s larynx and vocal cords during placement, ventilation,
intubation and/or extubation. They facilitate a placement, exchange and/or removal
procedures without multiple or prolonged attempts. The present medical devices
assemble various tools together for a single-step placement and eliminate the need for
a multi-step intubation process. The present medical devices can be used for intubating
patients who are difficult to intubate and also in at least some of patients with damaged
airways. The present medical devices are also suitable for monitoring a patient for an
adverse reaction such as for example, vomiting and/or obstruction.

[0008] In one aspect, the present disclosure provides an oral airway device which
comprises an endotracheal tube (ETT) lumen which has a distal opening and a proximal
opening. This oral airway device comprises a curved tubal body created by a wall
which encircles the endotracheal tube (ETT) lumen, wherein the wall has a distal end

and proximal end and wherein the wall has a dorsal surface and a ventral surface. The
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wall further comprises two or more hollow channels which are passages in the wall.
Each of the channels runs for at least a portion of the wall along the wall distal/proximal
axis. Each of the channels has a distal opening which is an outlet from the wall and a
proximal opening which is an inlet in the wall. The wall may have a slit on the ventral
surface of the wall and the slit opens into the ETT lumen.

[0009] In another aspect, the present disclosure provides an oral airway device
having a tubal body curved anteriorly and made by a wall wherein the wall has a length
between a distal end and a proximal end, the tubal body ends with a tongue at the distal
end, wherein the wall has a dorsal surface and a ventral surface and the tongue has a
dorsal surface and a ventral surface, the wall encircles a central lumen, the central
lumen has a proximal opening located at the proximal end of the wall and a distal
opening located at the distal end of the wall, the distal opening of the central lumen
opens the central lumen onto the ventral surface of the tongue, wherein the central
lumen is sloped at a first predetermined angle from the dorsal surface of the tongue and
the central lumen projects an endotracheal tube or a tool above the ventral surface of
the tongue when the endotracheal tube or the tool is hosted in the central lumen;
wherein the oral airway device further comprises a central ramp located on the ventral
surface of the tongue in front of the distal opening of the central lumen; wherein the wall
further comprises a camera channel which is a hollow passage in the wall, the camera
channel runs along the distal/proximal axis, the camera channel has a distal opening
which is an outlet from the wall and a proximal opening which is an inlet in the wall, the
distal opening of the camera channel opens the camera channel onto the ventral
surface of the tongue, wherein a camera channel ramp is positioned in front of the distal
opening and/or inside the distal opening of the camera channel, wherein the camera
channel is sloped at a second predetermined angle from the dorsal surface of the
tongue and the camera channel projects a camera above the ventral surface of the
tongue when the camera is hosted in the camera channel;, and wherein the oral airway
device further comprises a laryngeal cuff formed around the perimeter of the ventral
surface of the tongue. In some embodiments, the laryngeal cuff comprises a slit which

is aligned with the slit of the wall.



CA 03115463 2021-04-06

WO 2020/076784 PCT/US2019/055138

[00010] The oral airway devices may further comprise a gastric channel which is a
hollow channel in the wall, the gastric channel having a proximal opening located at the
proximal end of the wall and a distal opening which opens on the dorsal surface of the
wall.

[00011] In some of the oral airway devices, the laryngeal cuff of the oral airway
device is formed only around the distal portion of the perimeter of the ventral surface of
the tongue and the laryngeal cuff does not occlude the larynx inlet completely or the
laryngeal cuff is absent and is replaced with an upper esophagus cuff, and wherein the
oral airway device further comprises a peripheral cuff with a slit, the peripheral cuff
being wrapped around the wall proximally to the distal end of the wall, the slit of the
peripheral cuff being aligned over the slit of the wall.

[00012] In some of the oral airway devices, the first predetermined angle is greater
than the second predetermined angle.

[00013] In any of these oral airway devices, the laryngeal cuff may be non-
inflatable or inflatable, or only lateral portions of the laryngeal cuff may be inflatable,
while the distal portion of the laryngeal cuff is not inflatable.

[00014] In some of the oral airway devices, the wall does not have a slit.

[00015] In some of the oral airway devices, a diameter of the central lumen is
smaller than a diameter of an endotracheal tube, and the central lumen does not carry
the endotracheal tube, and wherein the oral airway device can be used with a bag-mask
to ventilate a patient.

[00016] Some of the oral airway devices may further comprise at least one
camera, wherein the camera is insertable into the camera channel, the camera is built-
in the wall, the camera is sealed to the wall, or the camera is connected slidably along
the wall. The at least one camera may transmit images, heart tones, temperature
measurements and/or breath sounds wirelessly to one or more monitors being
positioned at one or more remote locations.

[00017] The oral airway device may further comprise one or more of the following:
a plug insertable and removable from a proximal opening the camera channel; and an
accessory cap which is a hollow tube with a clip attached to the wall, the accessory cap

insertable into and removable from the central lumen and the clip capable of holding
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edges of the wall together at the slit. Some of the oral airway devices comprise one or
more cameras, each of the cameras: being insertable into the camera channel and/or
central lumen, being built-in the wall, being sealed to the wall, or being connected
slidably along the wall.

[00018] Some of the oral airway devices further comprise a dorsal inflatable cuff
positioned on the dorsal surface of the tongue.

[00019] Some of the oral airway devices further comprises a peripheral channel
which is a hollow channel in the wall, the peripheral channel having a proximal opening
located at the proximal end of the wall and a distal opening which opens on the ventral
surface of the tongue proximally to the laryngeal cuff and wherein the peripheral
channel has a slit which opens the peripheral channel to the dorsal surface and/or a
flank of the wall.

[00020] In further aspect, this disclosure provides an oral airway device comprising
a tubal body created by a wall which has a length between a distal end and a proximal
end, the tubal body being curved anteriorly, the wall having a dorsal surface and a
ventral surface and two flanks, a first flank and a second flank, wherein the oral airway
device comprises three channels, a first channel, a second channel and a third channel,
the second channel and the third channel are hollow passages in the wall along the
distal-proximal axis of the wall, each of the two channels opening with a proximal
opening at the proximal end of the wall, and each of the channels opening with a distal
opening at the distal end of the wall, wherein the first channel is located peripherally in
the first flank and is a groove which runs along the proximal-distal axis of the wall and
the first channel is not covered by the wall at least on a portion of the ventral surface
and/or the first flank of the wall, the first channel opens with a proximal opening at the
proximal end of the wall and the first channel opens with a distal opening at the distal
end of the wall; wherein the second channel is located centrally in the oral airway device
and second channel is compatible with a camera which can be inserted and removed
from the second channel, and the third channel is located peripherally in the second
flank and the third channel is compatible with a camera which can be inserted and

removed from the third channel.
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[00021] These oral airway devices are compatible with a laryngoscope which
comprises a blade attached to a handle, and wherein the oral airway device has a
holder attached to the ventral surface of the wall, the blade of the laryngoscope being
insertable and removable from the holder.

[00022] In further aspects, this disclosure provides an oral airway device
comprising a handle which has a length between a distal end an a proximal end, the
handle formed as a semi-lumen capable of hosting an endotracheal tube, the handle
ending with a tongue at the distal end of the handle, the tongue having a ventral surface
and a dorsal surface, wherein a laryngeal cuff is formed around the perimeter of the
ventral surface of the tongue or at least a portion of the perimeter of the ventral surface
of the tongue, and wherein the tongue and the laryngeal cuff comprise a laryngeal
mask, and wherein the oral airway device comprises a camera channel running along
the proximal-distal axis of the handle, and wherein the camera channel is either a
hollow passage in the handle or the camera channel is a tube attached along the
handle, the camera channel has a proximal opening and a distal opening, and wherein
the distal opening of the camera channel is located on the ventral surface of the tongue;
and wherein the semi-lumen opens with a distal opening on the ventral surface of the
tongue; and wherein the laryngeal cuff is inflatable, non-inflatable or some portions of
the laryngeal cuff are inflatable, while other portions of the laryngeal cuff are non-
inflatable.

[00023] In further aspect, this disclosure provides a method for ventilating a
patient, the method comprising: inserting a camera into the camera channel in any of
the oral airway devices of this disclosure, inserting the assembly of the oral airway
device with the camera into the patient’s oral cavity under continuous visualization by
the camera, and positioning the assembly in the patient’s pharynx, establishing a closed
system in the assembly, and connecting the assembly to a ventilator. The method may
further comprise inserting at least one of a tool and/or suction tube into the oral airway
device and wherein the closed system is established by at least one of the following:
placing a ventilation adaptor over the wall of the oral airway device and/or inserting the

accessory cap in the central lumen of the oral airway device.
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[00024] Further aspects of this disclosure include a system for managing airways

in a patient, the system comprising:

[00025] any of the oral airway devices with the camera channel of this disclosure;
[00026] a camera insertable and removable from the camera channel; and
[00027] a ventilator adaptor with at least one cap for establishing a closed system

in the oral airway device.

[00028] Further aspects of this disclosure include a method for intubating a

patient, the method comprising:

a) inserting an endotracheal tube into the central lumen of the oral airway
device of this disclosure,

b) positioning the assembly of step a) in the patient and inserting the
endotracheal tube through the vocal cords under visualization by a
camera;

c) separating the endotracheal tube from the oral airway device through
the slit; and

d) removing the oral airway device from the patient while the
endotracheal tube remains inserted.

[00029] Further aspects of this disclosure include a method for extubating or

exchanging an endotracheal tube in a patient intubated with a first endotracheal tube

placed in the oral airway device of this disclosure, the method comprising:

a)

removing the first endotracheal tube from the patient while the oral
airway device remains placed in the patient under continuous
visualization from a camera placed in the camera channel of the oral
airway device; and

if the first endotracheal tube should be exchanged, inserting a second
endotracheal tube into the central lumen of the oral airway device
which is still placed in the patient and placing the second endotracheal
tube through the patient’'s vocal cords under continuous visualization

by the camera.
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BRIEF DESCRIPTION OF THE DRAWINGS

[00030] Fig. 1A depicts an oral airway device comprising a peripheral camera
channel.
[00031] Fig. 1B depicts an oral airway device with a cuff and comprising a

peripheral camera channel.

[00032] Fig. 1C depicts an endotracheal tube and a suction tube loaded onto the
oral airway device of Fig. 1B.

[00033] Fig. 1D depicts a removal of the endotracheal tube from the oral airway
device of Fig. 1B.

[00034] Fig. 1E depicts the distal end of the oral way device of Fig. 1A.

[00035] Fig. 1F depicts the distal end of the oral way device of Fig. 1A with the
flaps being pushed apart.

[00036] Fig. 1G depicts the distal end of the oral way device of Fig. 1A and
showing a gap widening in the slit of the esophageal channel.

[00037] Fig. 1H is a longitudinal section through the oral airway device of Fig. 1A.

[00038] Fig. 11 depicts an oral airway device in which a camera channel is located
centrally on the dorsal side of the oral airway device.

[00039] Fig. 1J depicts the oral airway device of Fig. 11 from the ventral surface.

[00040] Fig. 1K depicts an oral airway device in which a camera channel is located
centrally on the dorsal side of the oral airway device and an esophageal channel
comprises a slit.

[00041] Fig. 1L depicts the oral airway device of Fig. 11 which comprises a non-
inflatable cuff.

[00042] Fig. 1M depicts an oral airway device which comprises a central camera
channel and peripheral ETT lumen.

[00043] Fig. 1N depicts the oral airway device of Fig. 1M from the ventral surface.

[00044] Fig. 10 depicts a distal portion of the oral airway device of Fig. 1M.

[00045] Fig. 1P depicts a distal portion of the oral airway device of Fig. 1M which
further comprises a distal cuff and an extended esophageal channel.

[00046] Fig. 1Q is a device insertable into the oral airway device of Figs. 1A and
1B.
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[00047] Fig. 1R depicts loading the device of Fig. 1Q onto the oral airway device of

Fig. 1B.

[00048] Fig. 1S depicts the device of Fig. 1Q loaded onto the oral airway device of
Fig. 1B.

[00049] Fig. 1T depicts a ventilator adaptor for an oral airway device with a slit.

[00050] Fig. 1U depicts the ventilator adaptor of Fig. 1T placed over the oral
airway device with the slit.

[00051] Fig. 1V depicts another embodiment of the ventilator adaptor for an oral
airway device with a slit.

[00052] Fig. 2 depicts an oral airway device with three peripheral channels.

[00053] Fig. 3A depicts an oral airway device with three peripheral channels and
an inflatable cuff.

[00054] Fig. 3B depicts an endotracheal tube loaded into the oral airway device of
Fig. 3A.

[00055] Fig. 3C depicts an endotracheal tube in a process of being removed from
the oral airway device of Fig. 3A.

[00056] Fig. 4A depicts another embodiment of an oral airway device according to
this disclosure.

[00057] Fig. 4B depicts the oral airway device of Fig. 4A and comprising an
inflatable cuff.

[00058] Fig. 4C depicts loading an endotracheal tube and inserting a camera into
the oral airway device of Fig. 4A.

[00059] Fig. 4D depicts an endotracheal tube being loaded and a camera being
inserted into the oral airway device of Fig. 4A.

[00060] Fig. 4E depicts loading the device of Fig. 1Q into the oral airway device of
Fig. 4B.

[00061] Fig. 4F depicts the device of Fig. 1Q being inserted into the oral airway
device of Fig. 4B.

[00062] Fig. 4G depicts the oral airway device of Fig. 4B from the dorsal surface
with a plug inserted into one of the peripheral channels.

[00063] Fig. 4H depicts a plug which is capped with a cap.
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[00064] Fig. 41 depicts the plug of Fig. 4H with the cap being removed.

[00065] Fig. 4J depicts an oral airway device with a third peripheral channel.

[00066] Fig. 4K depicts a ventral surface of the oral airway device of Fig. 4J.

[00067] Fig. 5A depicts another embodiment of an oral airway device according to
this disclosure.

[00068] Fig. 5B depicts a camera being inserted into one of the channels of the
oral airway of Fig. 5A.

[00069] Fig. 5C depicts a camera being inserted into another channel of the oral
airway of Fig. 5A.

[00070] Fig. 5D depicts the distal end of the oral airway device of Fig. 5A with a
camera being inserted into one of the channels.

[00071] Fig. 5E depicts the distal end of the oral airway device of Fig. 5A which
comprises a light source, with a camera being inserted into one of the channels.

[00072] Fig. 5F depicts a bougie being inserted into one of the channels of the oral
airway device of Fig. 5A.

[00073] Fig. 6 depicts an oral airway device with peripheral channels opening
externally along the oral airway device body.

[00074] Fig. 7A depicts one embodiment of an adaptor being combined with an
endotracheal tube.

[00075] Fig. 7B depicts another embodiment of an adaptor being combined with
an endotracheal tube.

[00076] Fig. 8A is a further embodiment of an adaptor according to this disclosure.

[00077] Fig. 8B depicts the adaptor of Fig. 8A being combined with an
endotracheal tube and camera.

[00078] Fig. 8C depicts another embodiment of an adaptor comprising two hollow
tubes and a backbone rod.

[00079] Fig. 8D depicts a bougie and camera being inserted into the adaptor of
Fig. 8C.

[00080] Fig. 8E depicts another embodiment of an adaptor comprising a hollow
tube attached to a camera.

[00081] Fig. 8F depicts a bougie being inserted into the adaptor of Fig. 8E.

10
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[00082] Fig. 8G depicts another embodiment of an adaptor according to this
disclosure.

[00083] Fig. 8H depicts a camera being inserted and rotated in the adaptor of Fig.
8G.

[00084] Fig. 81 depicts the assembly of the camera with the adaptor of Fig. 8G
being inserted into an endotracheal tube.

[00085] Fig. 8J depicts the endotracheal tube of Fig. 8l into which the adaptor
hosting the camera is inserted.

[00086] Fig. 8K depicts a bronchoscope being combined with a camera via the
adaptor of Fig. 8C.

[00087] Fig. 8L depicts the adaptor of Fig. 8K hosting the bronchoscope of Fig. 8K
and the camera.

[00088] Fig. 8M depicts how the adaptor of Fig. 8K hosting the bronchoscope of
Fig. 8K and the camera can be manipulated by toggling a bronchoscope handle
counter-clockwise.

[00089] Fig. 8N depicts how the adaptor of Fig. 8K hosting the bronchoscope of

Fig. 8K and the camera can be manipulated by toggling a bronchoscope handle

clockwise.
[00090] Fig. 9A depicts an oral airway device comprising a laryngeal cuff.
[00091] Fig. 9B is a longitudinal cross-sectional view through the central lumen of

the oral airway device of Fig. 9A.

[00092] Fig. 9C is a longitudinal cross-sectional view through the camera channel
of the oral airway device of Fig. 9A.

[00093] Fig. 9D is a longitudinal cross-sectional view through the gastric channel
of the oral airway device of Fig. 9A.

[00094] Fig. 9E depicts details of the central ramp of the oral airway device of Fig.
9A.

[00095] Fig. 9F depicts the oral airway device of Fig. 9A being assembled with an
endotracheal tube, a camera and a suction tube.

[00096] Fig. 9G depicts the oral airway device of Fig. 9A assembled with an

endotracheal tube, a camera and a suction tube.

11
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[00097] Fig. 9H depicts an endotracheal tube being separated from the assembly
of Fig. 9G through the slits.

[00098] Fig. 9l depicts an oral airway device with a laryngeal cuff and a distal
inflatable cuff.

[00099] Fig. 9J depicts another view of the oral airway device of Fig. 9.

[000100] Fig. 9K depicts another view of the oral airway device of Fig. 9l.

[000101] Fig. OL depicts another embodiment of an oral airway device.

[000102] Fig. 9M is an enlarged distal portion of the oral airway device of Fig. 9L.

[000103] Fig. ON depicts insertion of an accessory cap into the oral airway device of
Fig. 9A.

[000104] Fig. 90 depicts a cross-sectional view of the accessory cap with a clip of
Fig. ON.

[000105] Fig. 9P is an enlarged side view of a portion of the accessory cap of Fig.
ON.

[000106] Fig. 9Q is the oral airway device of Fig. 9A assembled with the accessory
cap of Fig. 9N.

[000107] Fig. 9R depicts an adaptor with a slit for a camera and cable.

[000108] Fig. 9S depicts the adaptor of Fig. 9R hosting a camera and cable.

[000109] Fig. 9T depicts the assembly of Fig. 9S being combined with the oral
airway device of Fig. 9A.

[000110] Fig. 9U depicts the assembly of Fig. 9S being combined with the oral
airway device of Fig. 9A which hosts another camera.

[000111] Fig. 9V depicts the assembly of Fig. 9S being combined with the oral
airway device of Fig. 9A and an endotracheal tube.

[000112] Fig. 9W is a cross-sectional view across the wall of the tubal body of the
oral airway device of Fig. 9A.

[000113] Fig. 9X depicts an oral airway device compatible with a bag mask.

[000114] Fig. 10A depicts an oral airway device with peripheral channels and
compatible with a laryngoscope.

[000115] Fig. 10B depicts the oral airway device of Fig. 10A being assembled with a

laryngoscope.
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[000116] Fig. 10C depicts the oral airway device of Fig. 10A being assembled with
a bougie and a camera.

[000117] Fig. 10D depicts the oral airway device of Fig. 10A hosting a bougie and a
camera.

[000118] Fig. 11A depicts a laryngeal mask with a handle and a camera channel.

[000119] Fig. 11B depicts the laryngeal mask of Fig. 11A hosting an endotracheal
tube.

[000120] Fig. 12A depicts another embodiment of an oral airway device according
to this disclosure.

[000121] Fig. 12B depicts another embodiment of an oral airway device according

to this disclosure.

DETAILED DESCRIPTION

[000122] The present disclosure provides medical devices for airway management,
including ventilation, intubation, and monitoring a patient. The present disclosure also
provides methods for a rapid and accurate placement of an airway management device
in a patient and remote continuous real-time monitoring of the patient after the
placement.

[000123] The present devices comprise at least one hollow channel with an inlet
and outlet. The present devices are compatible with a camera which can be inserted
into the channel. Thus, ventilation, intubation and/or extubation of a patient is
conducted under continuous visualization. The devices can also monitor heart tones,
sound transmission and temperature.

[000124] A camera compatible with the present devices may comprise a digital
camera coupled to a power cord. The digital camera may comprise CCD (charge-
coupled device) and/or CMOS (complementary metal-oxide semiconductor) sensors.
The captured images may be transmitted either with a wire or wirelessly. The camera
may be also equipped with means for monitoring sounds, including breath sounds and
heart tones. The camera may be connected to a cable. The camera may transmit
images, sounds and heart tones wirelessly to one or more remote locations.
Accordingly, a patient can be monitored remotely and from different locations. This may

be helpful when a first responder has to perform an emergency rescue ventilation
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immediately at the scene. Such emergency placements can be guided and/or
evaluated remotely with the help a camera which in the present devices may transmit
images and sounds to monitors, such as telephone and/or computer screens located
remotely, for example in a hospital and/or an emergency room.

[000125] In this disclosure, if the same element appears in several different
drawings, the element may be referred to by the same reference number. It will be
appreciated that if an element is described in connection with one embodiment, other
embodiments may comprise this element as well. If an element was described in detall
in a first embodiment and the element is then referred to under the same reference
number in connection with other subsequent embodiments, the description from the first
embodiment still applies even if the description is not repeated in full again in
connection with the subsequent embodiments.

[000126] In one aspect, the present disclosure provides oral airway devices which
comprise an endotracheal tube (ETT) lumen with a slit for delivering a breathing tube,
and one or more additional channels for a robust assembly with one or more cameras
and additional tools, including, but not limited, to a bougie and a gastric suction tube.
The oral airway devices also comprise a ramp which ensures an optimum angle for an
entry of an endotracheal tube through the vocal cords such that the placement can be
completed expeditiously and the risks of esophageal intubation and/or injuries to vocal
cords are minimized. The oral airway devices can be also used to ventilate a patient.
The oral airway devices provide continuous visualization and monitoring of breathing
sounds and heart beats. Thus, a patient who is ventilated and/or is intubated can be
monitored continuously and remotely, if needed, for adverse reactions, including
vomiting, bleeding, obstruction and any failure in a system that may require a
replacement of an endotracheal tube and/or oral airway device. The oral airway
devices also provide a continuous monitoring during placement, intubation and
extubation. Because the oral airway devices comprise a slit leading into an the ETT
lumen, the oral airway devices can be separated and removed from an endotracheal
tube after the endotracheal tube has been placed and while the endotracheal tube
remains inserted. Some of the oral airway devices also comprise a laryngeal cuff which

creates a seal needed to ventilate a patient through the ETT lumen of the oral airway
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devices. The oral airway devices can be made in different sizes in order to
accommodate pediatric patients and adults of different height and weight, including
obese patients.

[000127] These oral airway devices with the ETT lumen will now be described with
reference to Figs. 1A-1V, Fig. 2, Figs. 3A-3C, Figs. 4A-4K and Figs. S9A-O9W.

[000128] Referring to Fig. 1A, it provides one embodiment of an oral airway device
according to this disclosure, generally 460. The oral airway device 460 is a tubal body
which is curved such that the oral airway device 460 follows the contour of the roof of a
patient’s mouth during insertion of the device 460 into the patient.

[000129] The curved tubal body of the oral airway device 460 is made by a wall 462
with a distal end 462A and a proximal end 462B.

[000130] In this disclosure, “the proximal end of a device” means the end which is
the closest to a practitioner during insertion of the device into a patient’s body. In this
disclosure, “the distal end of a device” means the end which is opposite to the proximal
end of the device. The distal end is the end which is inserted first into the patient. The
distal end is also considered to be the most distal end to a practitioner during insertion
of a device into the patient.

[000131] In the oral airway device 460, the wall 462 is curved along the distal-
proximal 462A-462B axis such that the wall 462 follows the contour of the roof of a
patient’'s mouth. The wall 462 creates an arch. The wall 462 has a dorsal surface 462C
and a ventral surface 462D. Because of the arch curvature, a length of the wall 462 is
longer on the dorsal surface, 462C than on the ventral surface, 462D.

[000132] Typically, the ventral surface 462D is in contact with the patient’s tongue
during the insertion of the device 460 into an oral cavity. The dorsal surface 462C, is
opposite to the ventral surface, 462D.

[000133] In this disclosure, the ventral surface of a device is the surface which is in
contact with a patient’s tongue during the insertion into the patient’s oral cavity. The
distal surface is the surface which is opposite to the ventral surface. In this disclosure,
a lateral surface or a flank is a surface located between the dorsal and ventral surfaces.

An oral airway device in this disclosure has two flanks, the left flank and the right flank.
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[000134] Inthe drawing of Fig. 1A, the ventral surface 462D and the right flank
462R are shown. The left flank, 462L is opposite to the right flank 462R and is not
visible in the drawing of Fig. 1A. In the drawing of Fig. 1A, only a portion of the dorsal
surface 462C is visible.

[000135] The wall 462 encircles a lumen 468. The lumen 468 is hollow and has a
distal opening 468A in proximity to the distal end 462A of the wall 462. The lumen 468
has a proximal opening 468B at the proximal end of the wall 462.

[000136] A medical device, such as for example an endotracheal tube or any other
tool or device suitable for managing patient’s airways, can be placed in the lumen 468
or removed from the lumen 468 by opening the wall 462 along the slit 466 which runs
along the distal-proximal axis 462A-462B.

[000137] Inthe embodiment of Fig. 1A, the wall 462 has the slit 466 which runs
along the distal-proximal 462A-462B axis on the ventral surface 462D. In other
embodiments, the slit 466 may be placed at other surfaces of the wall 462, so long the
slit 466 is located such that a practitioner can access the lumen 468 through the slit
466.

[000138] The wall 462 is made of a flexible material, such as for example, plastic or
rubber. Accordingly, once an endotracheal tube is loaded in the lumen 468, the wall
462 can close back along the slit 466 and it holds the endotracheal tube in place.

[000139] Thus, one of the uses for the lumen 468 is to deliver an endotracheal tube
during endotracheal placement into a patient. Accordingly, the lumen 468 may be
referred in this disclosure as the endotracheal tube (ETT) lumen. However, it will be
understood that the ETT lumen 468 may be used for delivery of other breathing tubes
and/or tools and/or devices suitable for managing airways. As discussed in more detall
below, the ETT lumen 468 itself can be used for ventilating a patient if needed.
Accordingly, the device 460 can be used with or without an endotracheal tube for
managing airways.

[000140] It will be appreciated that in the drawing of Fig. 1A, the ETT lumen 468 is
positioned centrally in the curved tubal body of the oral airway device 460. In other
embodiments and as discussed in more detail below, the ETT lumen 468 may be

positioned peripherally in the curved tubal body of the oral airway device 460.
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[000141] The oral airway device 460 provides several technical advantages in
comparison to conventional oral airway devices which do not have a slit. First, itis
much easier to load an endotracheal tube or any other breathing tube or tool or device
into the ETT lumen 468 of the oral airway device 460 by opening the wall 462 at the slit
466.

[000142] Second, the oral airway device 460 can be separated and removed from a
patient after the endotracheal tube has been inserted in the patient and while the
endotracheal tube still remains inserted and in place in the patient without the need of
removing the whole assembly from the patient first.

[000143] Inthe drawing of Fig. 1A, the wall 462 has two flaps, 462E and 462F, one
on each side of the slit 466. The flaps 462E and 462F hold a device, such as for
example an endotracheal tube, loaded into the ETT lumen 468 in place and prevent a
slippage of an endotracheal tube from the ETT lumen 468 during insertion into a patient.

[000144] In other embodiments, the slit 466 may not have flaps. In some
embodiments, the edges of the wall 462 may touch at the slit 466. In other
embodiments, there is a gap between the edges of the wall 462 at the slit 466.

[000145] In the drawing of Fig. 1A, at least some proximal portion of the ETT lumen
468 is not covered by the wall 462 on the ventral surface 462D. Accordingly, some
proximal portion of the ETT lumen 468 is exposed on the ventral surface 462D. In other
embodiments, where the wall 462 does not have flaps, at least some proximal portion of
the ETT lumen may still not be covered by the wall 462. Exposing a portion of the ETT
lumen 468 facilitates insertion and removal of an endotracheal tube or other tool/device
into and from the ETT lumen 468.

[000146] In other embodiments, the slit 466 may still provide access tothe ETT
lumen 468, but runs all the way or almost all the way from the proximal end 462B to the
distal end 462A of the wall 462. In these embodiments, no ETT lumen 468 or only a
very minimal portion of it is not covered by the wall 462 on the ventral surface 462D. In
these embodiments, (not shown) two or more flaps (not shown) may be positioned on
each side of the slit along the distal-proximal 462A-462B axis.

[000147] In some other embodiments, the slit 466 may be narrow such that the

edges of the wall 462 touch or almost touch along the length of the slit 466. In other
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embodiments, the slit 466 has a gap such that there is always a gap between the edges
of the wall 462 along the slit 466. In the drawing of Fig. 1A, the slit 466 is on the ventral
surface 462D. In other embodiments (not shown), the slit 466 still provides access to
the ETT lumen, but the slit 466 is positioned on the dorsal surface 462C or at some
location other than the ventral surface. For example, between the dorsal and ventral
surfaces.

[000148] At the distal end 462A, the wall 462 ends with a tongue 470 on the dorsal
surface 462C. The distal end 470A of the tongue 470 may be in an oval or round
shape. The tongue 470 is tapered at its distal end 470A. The tongue 470 is used to
gently push patient’s tissues apart during insertion of the oral airway device 460 through
the patient’s oral cavity and pharynx. The tongue 470 protrudes distally from the wall
462.

[000149] There is aramp 471 attached to the internal surface 462G of the tongue
470. The ramp 471 is positioned proximally to the tongue 470 and distally to the distal
opening 468A of the ETT lumen 468.

[000150] The ramp 471 elevates above the surface of the internal surface 462G of
the tongue. The function of the ramp 471 is to lift and support a distal end of a device
loaded in the ETT lumen 468, such as for example an endotracheal tube, above the
surface of the internal surface 462G.

[000151] The wall 462 has at least two hollow channels, 472 and 474. The channel
472 is a hollow passage in the wall 462. The channel 472 is positioned peripherally to
the ETT lumen 468 in the embodiment of Fig. 1A. In other embodiments, the ETT
lumen 468 may be positioned peripherally and the channel 472 may be positioned
centrally. The channel 472 may be used for inserting a camera or some other tools or
devices. Accordingly, the channel 472 may be referred in this disclosure as the camera
channel 472. It will be appreciated, that the channel 472 may be used for insertion of
other tools and or devices.

[000152] The camera channel 472 has a proximal opening 472B which is an inlet
into the camera channel 472 and which is positioned at the proximal end 462B of the
wall 462. The camera channel 472 runs along the distal-proximal 462A-462B axis of

the wall 462. The camera channel 472 ends with a distal opening 472A which is an

18



CA 03115463 2021-04-06

WO 2020/076784 PCT/US2019/055138

outlet from the camera channel 472. In the drawing of Fig. 1A, the distal opening 472A
is positioned near the distal end 462A of the wall 462. In other embodiments, the length
of the camera channel 472 may be shorter and the distal opening 472A may be
poisoned anywhere along the length of the wall 462, for example, two-thirds of the wall
length.

[000153] The distal opening 472A of the camera channel 472 preferably is not
sealed such that a camera can protrude distally from the camera channel 472. In some
embodiments, the distal opening 472A is sealed with a transparent material (not shown
in the drawing of Fig. 1A) such that a camera can capture images through the sealed
window while located in the camera channel 472.

[000154] A camera (not shown) can be inserted through the proximal opening 472B
in the camera channel 472. The camera can protrude from the distal opening 472A of
the channel 472. Any camera suitable for visualization of patient’s organs can be used
in the oral airway device 460. The camera is insertable and removable from the camera
channel 472. A position of the camera at the distal opening 472A of the camera
channel 472 can be adjusted as needed in order to monitor patient’s tissues and
passage of the oral airway device 460 through the patient’s oral cavity and into a
pharynx during placement. The oral airway device 460 when equipped with a camera
can provide continuous visualization of patient’s larynx and vocal cords. This facilitates
an accurate and rapid placement and avoids the need for multiple and lengthy attempts.

[000155] In some other embodiments, the oral airway device 460 may comprise at
least one camera (not shown) which is built-in the wall 462, sealed to the wall 462 or is
connected slidably along the wall 462. In further embodiments, the oral airway device
460 may comprise multiple cameras.

[000156] At least one or more cameras may transmit images wirelessly to one or
more monitors and at least some of the monitors may be positioned at one or more
remote locations. At least some the cameras may have a capability to transmit images,
and also heart tones and sounds.

[000157] In further embodiments, the oral airway device 460 may comprise an
esophageal stethoscope (not shown) which may be either built-in the wall 462 or the

esophageal stethoscope may be insertable into the channel 472, the ETT lumen and/or
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the channel 472. In further embodiments, the oral airway device 460 may comprise a
temperature probe (not shown) which may be either combined with the esophageal
stethoscope (not shown) or the temperature probe may be built-in the wall 462 or the
temperature probe may be insertable into the channel 472, the ETT lumen and/or the
channel 472.

[000158] In some embodiments, the camera channel 472 is a hollow passage in the
wall 462 and the camera channel 472 is completely separated from the ETT lumen 468.
[000159] In other embodiments, the camera channel 472 is a semi-lumen which is
connected to the ETT lumen 468 with gap or slit. In further embodiments, there is a slit
that runs along the length of the camera channel 472 on one of the surfaces of the wall
462. A camera can be easily inserted and removed from the camera channel 472 by

being pulled through the slit.

[000160] In the embodiment of Fig. 1A, the oral airway device 460 comprises a
second channel 474. In other embodiments, the channel 474 may be missing. In some
other embodiments, more than one channel 474 is present.

[000161] The channel 474 is a hollow passage in the wall 462. The channel 474
can be used for aspirating fluids by inserting a suction tube in the channel 474. In this
disclosure, the channel 474 may be referred as the esophageal channel 474. The
esophageal channel 474 may be used for aspirating stomach contents and in order to
prevent vomiting.

[000162] The esophageal channel can be also used for inserting other tools,
including, but not limited to, a bougie, stylet, forceps, esophageal stethoscope and/or
camera.

[000163] The esophageal channel 474 runs along the distal-proximal 462A-462B
axis of the wall 462. The esophageal channel 474 is located peripherally to the ETT
lumen 468 in the embodiment of Fig. 1A. As can be seen in the Fig. 1A, the channels
472 and 474 flank the ETT lumen 468 which is positioned between the channels 472
and 474.

[000164] In other embodiments, the camera channel 472 may be positioned

centrally on the dorsal surface 462C and as discussed in more detail below. In other

20



CA 03115463 2021-04-06

WO 2020/076784 PCT/US2019/055138

embodiments, the esophageal channel 474 may be positioned centrally on the dorsal
surface 462C and as discussed in more detail below.

[000165] In yet other embodiments, the ETT lumen 468 may be positioned
peripherally, as discussed in more detail below.

[000166] However, in all embodiments of the oral airway device 460, the relative
positioning of the ETT lumen 468, the camera channel 472 and the esophageal channel
474 is such that it permits a practitioner to visualize by using camera tools/devices
protruding from the ETT lumen and/or the esophageal channel 474.

[000167] The esophageal channel 474 opens with a proximal opening 474B near
the proximal end 462 of the wall 462. The proximal opening 474B is an inlet through
which a tool can be inserted into the esophageal channel 474.

[000168] The esophageal channel 474 ends with a distal opening 474A which is an
outlet in near proximity to the distal end 462A of the wall 462. A tool or camera which is
inserted into the channel 474 may protrude distally from the channel 474 from the distal
end 474A.

[000169] In some embodiments, the esophageal channel 474 can be extended
through the tongue 470 and up to the tongue tip 470A. In this embodiments, the distal
opening 474 is located distally to eh distal end 462A of the wall 462.

[000170] A tool, such as for example a suction tube, (not shown) can be inserted
through the proximal opening 474B in the esophageal channel 474. The suction tube
(or any other tool being inserted in the channel 474) can protrude from the distal
opening 474A of the channel 474. The esophageal channel 474 can be used for
hosting a bougie, a stylet, a camera, stethoscope, a temperature probe, a sound-
monitoring and/or heart tone device which may be combined with a camera, forceps
and/or any other tool that is used during intubation and or extubation of a patient.

[000171] Any of these tools are insertable and removable from the esophageal
channel 474 and/or the camera channel 472 and can be used as needed for hosting
these tools as well. A position of the tool at the distal opening 474A can be adjusted as
needed in order to manipulate patient’s tissues and/or provide suction if needed. In
some embodiments, the esophageal channel 474 is a passage in the wall 462 and the

esophageal channel 474 is completely separated from the ETT lumen 468.
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[000172] In other embodiments, the esophageal channel 474 is a semi-lumen which
is connected to the ETT lumen 468 with a slit 475 as showing in Fig. 1A. The slit 475
that runs along the length of the esophageal channel 474. The slit 475 opens into the
ETT lumen 468 in the embodiment of Fig. 1A. In other embodiments, the slit 475 may
open externally on the wall 462.

[000173] While the individual position of the two channels 472 and 474 may vary in
the wall 462, a relative positioning of the channels 472 and 474 is such that when a
camera is inserted in the camera channel 472 and protrudes from the distal opening
472A of the camera channel 472, the camera can visualize a distal end of a tool
inserted into the esophageal channel 474 and protruding from the distal opening 474A
of the esophageal channel 474. Accordingly, manipulations of the tool can be
visualized with the camera, as needed.

[000174] Because the oral airway device 460 assembles several tools together, one
practitioner can perform a placement of the oral airway device 460. There is no need to
involve multiple operators for manipulating different tools.

[000175] In the drawing of Fig. 1A, the camera channel 472 is positioned in the wall
462 such that the distal opening 472A of the channel 472 opens on the ventral surface
462D or near the ventral surface 462D. The channel 474 is positioned such that its
distal opening 474A opens on the dorsal surface 462C or near the dorsal surface 462C
of the wall 462. In other embodiments, the camera channel 472 is positioned in the wall
462 such that the distal opening 472A of the channel 472 opens on the dorsal surface
462C or near the dorsal surface 462C. The esophageal channel 474 can be positioned
such that its distal opening 474A opens on the dorsal surface 462C or near the dorsal
surface 462C of the wall 462.

[000176] As can be appreciated by a person of skill, in some embodiments, the
channels 472 and 474 may be interchangeable, i.e. a camera can be inserted into either
of the two channels, as needed. In further embodiments, the device 460 may have
more than two channels in the wall 462. These additional channels may be located
peripherally to the ETT lumen 468. In some procedures, a camera can be also placed
into the ETT lumen 468, if needed.
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[000177] Inthe embodiment of Fig. 1A, the wall 462 has uneven thickness. The
thickness of the wall 462 may be greater on the dorsal surface of the wall 462 and/or in
flanks 462L and/or 462R between the dorsal surface 462C and the ventral surface 462D
in order to accommodate the channels 472 and 474 which are typically hollow passages
in the wall 462. In other embodiments, the thickness of the wall 462 may be the same
or nearly the same around the perimeter of the oral airway device 460.

[000178] Fig. 1B provides a further embodiment of the oral airway device 460. All
elements are as described in connection with Fig. 1A, except the oral airway device 460
in the embodiment of Fig. 1B comprises a cuff 476. The cuff 476 is attached around the
perimeter of the wall 462 and it wraps around the wall 462 proximally to the distal
opening 468A of the ETT lumen 468. The cuff 476 can be inflated with means 478. If
needed, the cuff 476 is inflated after the device 460 is inserted into a patient in order to
establish a closed system and to ventilate a patient. The cuff 476 is attached to the wall
462 and it does not go over the slit 466 such that when the cuff 476 is not inflated, the
edges of the wall 462 can be still pulled apart at the slit 466 in the area where the cuff
476 is attached to the wall 462. While in the embodiment of Fig. 1B, the cuff 476 is
inflatable, in other embodiments, the cuff 476 may be a soft donut-like cushion which is
not inflatable.

[000179] Fig. 1C shows an endotracheal tube 480 and a suction tube 482, both of
which are inserted into the oral airway device 460. All elements of the oral airway
device 460 as were described in connection with Figs. 1A and 1B. As can be seen in
Fig. 1C, the endotracheal tube 480 is inserted into the ETT lumen 468. A distal end
480A of the endotracheal tube 480 protrudes from the distal opening 468A of the ETT
lumen 468. The endotracheal tube 480 is elevated above the surface of the internal
surface 462G by the ramp 471. This provides a technical advantage of preventing the
distal end 480A of the endotracheal tube 480 from pushing and dragging against the
surface of the device 460 and/or against tissues of a patient during insertion of the
device 460 into the patient.

[000180] Accordingly, with the help of the ramp 471 and under continuous
visualization from a camera inserted into the camera channel 472, an insertion of the

endotracheal tube 480 (or any other device loaded in the ETT lumen 468) can be
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accomplished quicker as the position of the endotracheal tube 480 is guided and the
endotracheal tube 480 is prevented from folding, bending and otherwise blocking
completion of the insertion.

[000181] The oral airway device 460 provides a capability for combining several
cameras, each of the cameras being positioned at a different location and accordingly
providing a view of the patient’s tissues from a different angle. This improves accuracy
for endotracheal tube placement.

[000182] In the drawing of Fig. 1C, the suction tube 482 is inserted into the
esophageal channel 474. The distal end 482A of the suction tube 482 protrudes from
the distal opening 474A of the channel 474. Just like a camera which is insertable and
removable from the camera channel 472, the suction tube 482 can be also easily
inserted and removed from the esophageal channel 474.

[000183] Referring to the drawing of Fig. 1D, it shows how the endotracheal tube
480 can be separated from the oral airway device 460 by being pulled through the slit
466. This allows a practitioner to easily remove and/or replace an endotracheal tube as
needed while the oral airway device 460 is still placed in a patient. In alternative, the
oral airway device 460 can be easily removed from the patient while the endotracheal
tube 480 remains inserted and in place in the patient. This provides a technical
advantage of not needing to conduct multiple rounds of intubation and extubation.

[000184] As is also shown in the drawing of Fig. 1D, the suction tube 482 can be
easily removed from the oral airway device 460 from the slit 475 of the esophageal
channel 474. Thus, a practitioner can remove the suction tube 482 or any other tool,
such as for example as a bougie, while the oral airway device 460 remains inserted into
the patient.

[000185] Referring to Figs. 1E, 1F and 1G, they are an enlarged view of details at
the distal end of the oral airway device 460. The oral airway device 460 is shown in
these drawings from the ventral surface 462D.

[000186] All elements are labeled in the same way as in connection with Figs. 1A-
1D. In Fig. 1E, one can see the distal opening 472A of the camera channel 472
positioned near the ventral surface 462D of the wall 462. In this embodiment, the

camera channel 472 is a passage which is separated from the ETT lumen 468. The
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distal opening 474A of the esophageal channel 474 is positioned near the dorsal
surface 462C of the wall 462. In Fig. 1E, the esophageal channel 474 has the slit 475
which runs along the length of the esophageal channel 474 and which opens the
esophageal channel 474 into the ETT lumen 468. This helps in guiding a placement of
the oral airway device 460 with a bougie or stylet placed in the esophageal channel 474.

[000187] As can be seen from the embodiment of Fig. 1E, the ETT lumen 468 is
positioned between the channels 472 and 474. As shown in Fig. 1F, the flaps 462E and
462F can be pushed aside such that a device, such as for example an endotracheal
tube, can be loaded into the ETT lumen 468 of the oral airway device 460.

[000188] As shown in Fig. 1G, the slit 475 can be also widen to a gap as the wall
462 and/or at least a portion of the channel 474 is made of a flexible material. The slit
475 facilitates a removal of a suction tube or any other tool from the esophageal
channel 474.

[000189] Fig. 1H is a longitudinal section through the oral airway device 460. All
elements are labeled as in connection with Figs. 1A-1G.

[000190] Fig. 1l depicts a further embodiment of the oral airway device 460. As
was discussed in connection with Fig. 1A, the oral airway device 460 is a tubal body
which is curved such that the oral airway device 460 follows the contour of the roof of a
patient’s mouth during insertion of the device 460 into the patient.

[000191] The curved tubal body of the oral airway device 460 is made by a wall 462
with a distal end 462A and a proximal end 462B. The wall 462 is curved along the
distal-proximal 462A-462B axis such that the wall 462 follows the contour of the roof of
a patient’s mouth. The wall 462 creates an arch. The wall 462 has a dorsal surface
462C and a ventral surface 462D. Because of the arch curvature, a length of the wall
462 is longer on the dorsal surface, 462C, than on the ventral surface, 462D. The
ventral surface 462D is in contact with the patient’s tongue when the oral device 460 is
placed in the patient.

[000192] The wall 462 has the slit 466 which runs along the distal-proximal 462A-
462B axis on the ventral surface 462D. The wall 462 encircles the ETT lumen 468.

The ETT lumen 468 is hollow and has a distal opening 468A at the distal end 462A of
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the wall 462. The ETT lumen 468 has a proximal opening 468B at the proximal end of
the wall 462. The slit 466 opens into the ETT lumen 468.

[000193] Unlike the embodiment of the drawing of Fig. 1A, the wall 462 in the
embodiment of Fig. 11 does not have flaps, but some proximal portion of the ETT lumen
468 is still not covered by the wall 462 on the ventral surface 462D. Accordingly, some
portion of the ETT lumen 468 is exposed and this facilitates an insertion and removal of
an endotracheal tube into the ETT lumen 468.

[000194] At the distal end 462A, the wall 462 ends with a tongue 470 on the dorsal
surface 462C. The distal end 470A of the tongue 470 may be an oval or round shape.
The tongue 470 is tapered at its distal end 470A. The tongue 470 is used to gently
push patient’s tissues apart during insertion of the device 460. The tongue 470
protrudes distally from the wall 462.

[000195] There is a ramp 490/492 which comprises two blocks, 490 and 492, each
attached to the surface of the internal surface 462G of the tongue 470. The ramp
490/492 is sloped and positioned proximally to the tongue 470 and distally to the distal
opening 468A of the ETT lumen 468 such that the blocks 490 and 492 flank the distal
opening 468A of the ETT lumen 468.

[000196] The ramp 490/492 elevates above the surface of the internal side 462G of
the wall 462. The function of the ramp 490/492 is to lift and support a distal end of a
device loaded in the ETT lumen 468, such as for example an endotracheal tube, above
the internal surface 462G.

[000197] The wall 462 has at least two hollow channels, 472 and 474. The
esophageal channel 474 is a hollow passage with the distal opening 474A and the
proximal opening 474B and is positioned in the wall 462, as was described in
connection with Fig. 1A.

[000198] However, the camera channel 472 is positioned near the central line on
the dorsal side 462C of the wall 462 in the embodiment of Fig. 11. The camera channel
472 is hollow and has a proximal opening 472B at the proximal end 462B of the wall
462. The camera channel 472 runs along the distal-proximal 462A-462B axis of the
wall 462. The camera channel 472 ends with a distal opening 472A at the distal end
462A of the wall 462. The distal opening 472A is preferably is not sealed such that a
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camera can protrude distally from the camera channel 472. In some embodiments, the
distal opening 472A is sealed with a transparent material (not shown) such that a
camera can capture images through the sealed window while being positioned inside
the camera channel 472.

[000199] Referring to Fig. 1J, this is a ventral surface view of the oral airway device
of Fig. 11. As can be further seen from the drawing of Fig. 1J, the distal opening 472A
of the camera channel 472 is flanked by blocks 490 and 492. Accordingly, when a
camera protrudes from the camera channel opening 472A, the blocks 490 and 492 flank
the camera and keep it in place. Furthermore, and as can be seen in Fig. 1J, the ETT
lumen 468 opens with the distal opening 468A right above the camera lumen opening
472A. Accordingly, when an endotracheal tube is loaded into the ETT lumen 468 and a
camera is inserted into the camera channel 472, a distal end of the endotracheal tube
protruding from the distal opening 468A of the ETT lumen can be constantly monitored
by the camera from the distal opening 472A. This facilitates intubation, including
intubation of patients who are difficult to intubate and/or patients with collapsed airways.

[000200] Referring to Fig. 1K, it depicts a further embodiment of the oral airway
device 460 in which the camera channel 472 is positioned near the central line of the
dorsal surface 462C of the wall 462, as was discussed in connection with Fig. 11. In the
embodiment of Fig. 1K, the ETT lumen is positioned centrally as determined by the
proximity to the central axis of the oral airway device 460.

[000201] The esophageal channel 474 is positioned peripherally in one of the flanks
4621 or 462R of the wall 462. The esophageal channel 474 comprises the slit 475
which runs externally along the distal-proximal axis 462A-462B in the wall 462. The
edges of the wall 462 can be pushed apart along the slit 475 in order to facilitate
insertion and removal of a suction tube or any other tool into the esophageal channel
474,

[000202] The diameter of the esophageal channel 474 is such that it can
accommodate a scope for an upper endoscopy (EGD). Thus, the oral airway device
460 can be used to deliver a scope into the upper digestive tract, while at the same time

being used for managing the patient’s airways. Accordingly, the oral airway device 460
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with the scope compatible esophageal channel can be used for various procedures on
esophagus, stomach and/or the duodenum.

[000203] Referring to Fig. 1L, it provides a further embodiment of the oral airway
device 460 in which the oral airway device 460 ends with a distal, soft and non-inflatable
cuff 494,

[000204] The oral airway device 460 in this embodiment of Fig. 1L comprises the
camera channel 472 located near the central line of the dorsal surface 462C of the wall
462, as was discussed in connection with Figs. 11 and 1J. It will be appreciated, that
any of the embodiments for the oral airway device 460 may end with the distal soft non-
inflatable cuff 494.

[000205] Inthe embodiment of Fig. 1L, the soft non-inflatable distal cuff 494 is
attached around the perimeter of the distal end 462 and the tongue tip 470A. Notably,
the oral airway device 460 comprises the slit 466 in the wall 462 on its ventral surface
462D. The slit 466 opens into the ETT lumen 468. The cuff 494 has a slit 495 which is
aligned with the slit 466. Thus, the wall 462 and the cuff 494 can be pushed apart at the
slits 466 and 495 in order to insert an endotracheal tube or some other breathing tube
into the ETT lumen 468.

[000206] The soft non-inflatable distal cuff 492 softens an impact of the oral airway
device 460 on the patient’s tissues during insertion. The soft non-inflatable cuff 492
also helps with occluding the patient’s pharynx and establishing a closed system for
ventilation.

[000207] Referring to Fig. 1M, it provides a further embodiment of the oral airway
device 460. As was discussed in connection with Figs. 1A-1L, the oral airway device
460 is a tubal body which is curved such that the oral airway device 460 follows the
contour of the roof of a patient’s mouth during insertion of the device 460 into the
patient.

[000208] The curved tubal body of the oral airway device 460 is made by the wall
462 with the distal end 462A and the proximal end 462B. The wall 462 is curved along
the distal-proximal 462A-462B axis such that the wall 462 follows the contour of the roof

of a patient’'s mouth. The wall 462 creates an arch. The wall 462 has a dorsal surface

28



CA 03115463 2021-04-06

WO 2020/076784 PCT/US2019/055138

462C and a ventral surface 462D. Because of the arch curvature, a length of the wall
462 is longer on the dorsal surface, 462C, than on the ventral surface, 462D.

[000209] The ventral surface 462D is in contact with the patient’s tongue when the
device 460 is placed in the patient. In Fig. 1M, the ventral surface 462D and the right
flank 462R are shown.

[000210] Inthe embodiment of Fig. 1M, the camera channel 472 is positioned
centrally or near the central axis of the oral airway device 460. The camera channel
472 has the distal opening 472A and the proximal opening 472B. A camera can be
inserted and slid along the camera channel 472. The camera can protrude distally from
the distal opening 472A of the camera channel 472.

[000211] The wall 462 encircles the ETT lumen 468 which is positioned peripherally
from the central location of the camera channel 472. Some proximal portion of the ETT
lumen 468 is not covered by the wall 462 on the ventral surface 462D. Accordingly,
some proximal portion of the ETT lumen 468 is exposed which facilitates insertion and
removal of an endotracheal tube into the ETT lumen 468.

[000212] Just like in connection with other embodiments of the oral airway device
460, the wall 462 comprises the slit 466 which runs along the distal-proximal axis 462A-
462B. The slit 466 is positioned over the ETT lumen 468 and opens into the ETT lumen
468. The edges of the wall 462 can be pushed apart along the slit 466. This facilitates
a loading into and removal of an endotracheal tube from the ETT lumen 468. In the
embodiment of Fig. 1M, the slit 466 is positioned on the ventral surface 462D of the wall
462. In other embodiments, the slit 466 may be positioned on a flanking surface -
between the ventral surface 462D and the dorsal surface 462C or on the dorsal surface
462C.

[000213] The ETT lumen 468 is hollow and has the distal opening 468A at the distal
end 462A of the wall 462. The ETT lumen 468 has the proximal opening 468B at the
proximal end of the wall 462.

[000214] At the distal end 462A, the wall 462 ends with the tongue 470 on the
dorsal surface 462C. The distal end 470A of the tongue 470 may be an oval or round
shape. The tongue 470 is tapered at its distal end 470A. The tongue 470 is used to
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gently push patient’s tissues apart during insertion of the oral airway device 460. The
tongue 470 protrudes distally from the wall 462.

[000215] The esophageal channel 474 is positioned peripherally to the camera
channel 472 and can be used with various tools, as discussed in connection with other
embodiments.

[000216] There is a ramp which comprises two blocks, 490 and 492, each attached
to the surface of the internal surface 462G. The ramp 490/492 is positioned proximally
to the tongue 470 and distally to the distal opening 468A of the ETT lumen 468 such
that the blocks 490 and 492 flank the distal opening 468A and guide an endotracheal
tube when it is protruding from the distal opening 468A of the ETT lumen 468.

[000217] As can be further seen from the drawing of Fig. 1N which depicts the
device 460 of the drawing 1M from the ventral surface, the distal opening 468A of the
ETT lumen 468 is flanked by blocks 490 and 492 which are tilted somewhat toward the
center of the internal surface 462G. Accordingly, the blocks 490 and 492 guide a distal
end of an endotracheal tube toward the center of the tongue 470. This brings a distal
portion of the endotracheal tube under continuous visualization from a camera through
the distal opening 472A of the camera channel 472.

[000218] In the embodiments of Figs. 1M and 1N, the esophageal channel 474 is
located peripherally to the camera channel 472. As can be seen from the drawing 1N,
the distal end 474A of the esophageal channel 474 opens in near proximity to the distal
opening 472A of the camera channel 472. Accordingly, if a tool is inserted into the
esophageal channel 474, such as for example a stylet or bougie, the tool can be
operated under continuous visualization from a camera inserted into the camera
channel 472 and vice versa, a camera can be positioned in the esophageal channel 474
and a tool can be placed in the camera channel. If needed, two cameras can be used,
on in the esophageal channel 474 and the other one in the camera channel 472.

[000219] Referring to Fig. 10, it is a zoomed view of a distal portion of the oral
airway device 460 of the Fig. 1M. The distal opening 468A of the ETT lumen 468 is
shown. The slit 466 provides access to the ETT lumen 468. The blocks 490 and 492
flank the distal opening 468A and elevate/guide an endotracheal tube (not shown) when
loaded in the ETT lumen 468.
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[000220] Referring to Fig. 1P, it is a zoomed view of a distal portion of the oral
airway device 460 as was discussed in connection with Figs. 1M-10, except the
embodiment of Fig. 1P comprises a soft non-inflatable cuff 496 which is attached
around the perimeter of the distal end 462A and the tongue 470 of the curved body of
the oral airway device 460. The cuff 496 comprises a slit 495 which is aligned with the
slit 466 in the wall 462. This allows pushing the cuff 496 and the wall 462 apart for
loading an endotracheal tube into and its removal from the ETT lumen 468. In the
embodiment of the Fig. 1P, the esophageal channel 474 is extended through the tongue
470 and through the cuff 496 which comprises an opening 497 which holds in place a
suction tube or any other tool inserted into the esophageal channel 474. Thus, a
suction tube or any other tool can protrude distally from the cuff 496 and prevent
accumulation of fluids on the tongue 470 and behind the cuff 496, which otherwise may
require a removal and replacement or cleaning of the oral airway device 460.

[000221] It will be appreciated that while in the embodiment of Fig. 1P, the distal
cuff 496 is not inflatable, it may be inflatable in other embodiments. In further
embodiments, the cuff 496 does not have the slit 495.

[000222] Fig. 1Q depicts an adaptor, generally 500, which can be loaded into the
ETT lumen 468 of the oral airway device 460 or some other oral airway device. The
adaptor 500 comprises two hollow tubes, an outer tube 502, and inner tube 504, the
inner tube 504 being insertable and removable from the outer tube 502. The tubes 502
and 504 are either made curved to fit the shape of the lumen 468 of the oral airway
device 460 or the tubes 502 and 504 are made of a flexible material such that they can
assume the curved shape once inserted or prior to being inserted into the ETT lumen
468 of the oral airway device 460.

[000223] The inner tube 504 is longer in length than the outer tube 502. As shown
in Fig. 1Q, a distal end 504A of the inner tube 504 protrudes distally from the distal end
502A of the outer tube 502. A proximal end 504B of the inner tube 504 protrudes
proximally from the proximal end 502B of the outer tube 502.

[000224] The inner tube 504 is insertable into and removable from the outer tube
502. Accordingly, the length of the adaptor 500 can be adjusted as needed by having a

longer or shorter portion of the inner tube 504 protruding proximally from the outer tube
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502. The outer tube 502 and the inner tube 504 are hollow. The inner tube 504 has a
central lumen 506 that has a proximal opening 506B and a distal opening 506A. If the
inner tube 504 is removed from the outer tube 502, a central lumen of the outer tube
502 can be also used for inserting other devices.

[000225] The outer tube 502 may comprise a latch 508 located near the distal end
502A.

[000226] Fig. 1R depicts loading of the adaptor 500 into the ETT lumen 468 of the
oral airway device 460. All elements are labeled as in connection with drawings 1A-1Q.
[000227] Referring to Fig. 1S, it depicts the adaptor 500 inserted in the ETT lumen

468 of the oral airway device 460. The latch 508 of the adaptor 500 is positioned over
the proximal ends of the flaps 462F and 462E and the proximal end of the slit 466.
Accordingly, the latch 508 holds the flaps 462D and 462E together and prevents the slit
466 from widening into a gap. This is helpful when the cuff 476 is to be inflated in a
patient as the adaptor 500 prevents the slit 466 from widening into a gap. Accordingly,
a closed system can be established with the cuff 476 and ventilation can be established.

[000228] Referring to Fig. 1T, it depicts a ventilation adaptor, generally 507. The
ventilation adaptor 507 is a lid which can be used in order to establish a closed system
in the oral airway device 460 with a slit and in order to connect the oral airway device
460 to a ventilator.

[000229] The ventilation adaptor 507 comprises a flat panel 508 with a distal edge
508A and a proximal edge 508B opposing the distal edge 508A. The flat panel 508 has
a first longitudinal edge 508L and a second longitudinal edge 508R which opposes the
first longitudinal edge 508L. The flat panel 508 is curved inwards along the longitudinal
edges 508L and 508R such that there is a groove 508G along the longitudinal edge
508L and also there is a matching groove 508G along the longitudinal edge 508R. At or
near the distal edge 508B, the flat panel 508 is attached to a flat panel 509. The flat
panel 509 is positioned generally perpendicularly to the flat panel 508. The flat panel
509 comprises a conduit 509A which can be used for connecting the ventilation adaptor
507 to a ventilator.

[000230] As can be seen from the drawings of Figs. 1U and 1V, the ventilation
adaptor 507 fits tightly over the oral airway device 460 with the conduit 509A fitting over
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the proximal opening 468B of the ETT lumen 468. The flanks of the oral airway device
460 fit within the grooves 508Gs. Thus, the ventilation adaptor 507 keeps the slit 466
from coming apart. The ventilation adaptor 507 seals the oral airway device 460 and
establishes a closed system in the oral airway device 460. A patient can then be
ventilated through the conduit 509A which is connected to the ETT lumen 468.

[000231] In some embodiments, the ventilator adaptor 507 may comprise a second
conduit 509B which is aligned with the proximal opening 474B of the esophageal
channel 474.

[000232] Referring to Fig. 2, it provides a further embodiment of an oral airway
device, generally 510.

[000233] Just like the oral airway device 460, the oral airway device 510 has a tubal
body created by the wall 462 which is curved as was discussed in connection with the
device 460. All elements that are similar between devices 460 and 510 are labeled with
the same numbers. Just like the oral airway device 460, the oral airway device 510
comprises channels 472 and 474. The camera channel 472 is located in the wall 460
peripherally to the ETT lumen 468 which is located centrally in the oral airway device
510. The camera channel 472 has the proximal opening 472B and the distal opening
472A. As discussed in connection with the device 460, a camera can be inserted and
removed from the camera channel 472, as needed.

[000234] The channel 474 in the oral airway device 510 comprises the proximal
opening 474B and the distal opening 474A. A tool, such as for example, a stylet or
bougie can be inserted into the channel 474. The tool can be used under continuous
visualization from the camera that is protruding distally from the distal opening 472A of
the camera channel 472.

[000235] The camera channel 472 and the channel 474 are positioned peripherally
to the ETT lumen 468.

[000236] As shown in Fig. 2, in the oral airway device 510, there is an additional
peripheral channel 514 in the wall 462. The channel 514 is positioned on the dorsal
surface 462C of the wall 462, but off center of the dorsal surface 462C. The channel
514 has a slit 515 which runs along the length of the channel 514. The slit 515 opens
the channel 514 on the dorsal surface 462C of the wall 462. The channel 514 can be
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used for inserting a suction tube that can be used for aspirating stomach fluids. Other
tools may be also loaded into the channel 514 as needed. The channel 514 opens up
with a proximal opening 514B on the proximal end 462B of the wall 462. A suction tube
or any other tool as needed may be inserted into the channel 514 through the proximal
opening 514B. The length of the channel 514 may vary. The dorsal surface 460C of
the wall 462 in the device 510 is arched as was described in connection with the device
460. In some embodiments, the channel 514 ends at the highest point of the arch. In
other embodiment, the channel 514 may end at any other location on the dorsal surface
462C of the wall 462. As shown in Fig. 2, the channel 514 may extend dorsally into the
tongue 470.

[000237] Referring to Fig. 3A, it provides another embodiment of an oral airway
device, generally 520. The oral airway device 520 comprises the same elements as
was discussed in connection with the oral airway device 510 of Fig. 2, except the oral
airway device 520 also comprises an inflatable cuff 476. The inflatable cuff 476 is the
same inflatable cuff 476 as was described in connection with the device 460 in Fig. 1B.
The inflatable cuff 476 can be inflated with a means 478. The oral airway device 520
also comprises a soft non-inflatable cuff 522 that covers the tongue 470 on the dorsal
surface 462C of the oral airway device 520. One function of the non-inflatable cuff 522
is to cushion a contact between the tongue 470 and patient’s tissues during an insertion
of the oral airway device 520.

[000238] Referring to Fig. 3B, it depicts the endotracheal tube 480 loaded in the
ETT lumen 468 of the device 520. In Fig. 3B, all elements of the oral airway device 520
as were described in connection with Fig. 3A.

[000239] Referring to Fig. 3C, it depicts a removal of the endotracheal tube 480
from the oral airway device 520. The endotracheal tube 480 can be removed from the
ETT lumen 468 by pulling the endotracheal tube 480 out through the slit 466. All
elements are labeled as in connection with Figs. 3A-3B.

[000240] Referring to Fig. 4A, it depicts another embodiment of an oral airway
device provided by this disclosure, generally 530. The oral airway device 530 is a tubal
body which is curved such that the oral airway device 530 follows the contour of the roof

of a patient’s mouth during insertion of the device 530 into the patient.
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[000241] The curved tubal body of the airway device 530 is made by a wall 532 with
a distal end 532A and a proximal end 532B. The wall 532 is curved along the distal-
proximal 532A-532B axis such that the wall 532 follows the contour of the roof of a
patient’'s mouth. The wall 532 creates an arch. The wall 532 has a dorsal surface 532C
and a ventral surface 532D shown in Fig. 4A along with a right flank 532R. As will be
appreciated by a person of skill, because of the arch curvature, a length of the wall 532
is longer on the dorsal surface, 532C, than on the ventral surface, 532D. The ventral
surface 532D is in contact with the patient’s tongue when the oral airway device 530 is
placed in the patient.

[000242] The wall 532 encircles the ETT lumen 468. The ETT lumen 468 is hollow
and has a distal opening 468A. The ETT lumen 468 has a proximal opening 468B at
the proximal end of the wall 532.

[000243] The wall 532 recesses into the ETT lumen 468 on the ventral surface
532D such that some proximal portion 468C of the ETT lumen 468 is open and is not
covered by the wall 532 on the ventral surface 532D. In this embodiment, there is no
slit 466 along the ventral surface 532D of the wall 532. Instead, some proximal portion
468C of the ETT lumen 468 is not covered by the wall 532. This facilitates a loading
and removal of a medical device, such as an endotracheal tube, into and from the ETT
lumen 468.

[000244] At the distal end 532A, the wall 532 ends with a tongue 470 on the dorsal
surface 532C. The distal end 470A of the tongue 470 may be an oval or round shape
and is tapered at its distal end 470A. The tongue 470 is used to gently push patient’s
tissues apart during insertion of the oral airway device 530. The tongue 470 protrudes
distally from the wall 532.

[000245] There is a ramp 534 positioned proximally to the tongue 470 and distally
to the distal opening 468A. The ramp 534 elevates and supports a distal end of a
device, such as for example an endotracheal tube, inserted into the ETT lumen 468.

[000246] The wall 532 has at least two hollow peripheral channels, 472 and 474.
The camera channel 472 is hollow and is positioned peripherally to the ETT lumen 468.
The camera channel 472 has a proximal opening 472B at the proximal end 532B of the

wall 532. The camera channel 472 runs along the distal-proximal 532A-532B axis of
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the wall 532. The channel 472 ends with a distal opening 472A at the distal end 532A
of the wall 532.

[000247] A camera (not shown) can be inserted through the proximal opening 472B
in the channel 472. The camera can protrude from the distal opening 472A of the
channel 472. Any camera described in this disclosure or generally known in the art can
be used in the oral airway device 530. The camera is insertable and removable from
the camera channel 472. A position of the camera at the distal opening 472A of the
camera channel 472 can be adjusted as needed in order to monitor patient’s tissues
and /or insertion of the oral airway device 530.

[000248] In some embodiments, the camera channel 472 is a hollow passage in the
wall 532 and the camera channel 472 is completely separated from the ETT lumen 468.
In other embodiments, the camera channel 472 is a semi-lumen which is connected to
the ETT lumen 468. In further embodiments, there is a slit (not shown in the drawing)
that runs along the length of the camera channel 472. The slit of the channel 472 may
run along the wall 532 and open externally on the wall 532. A camera can be easily
inserted and removed from the camera channel 472 by being pulled through the slit.

[000249] The structure of the second channel, 474, is similar to the structure of the
first channel 472. The channel 474 is a peripheral hollow channel. The channel 474
runs along the distal-proximal 532A-532B axis of the wall 532. The channel 474 is
located peripherally to the ETT lumen 468. As can be seen in Fig. 4A, the channels 472
and 474 flank the ETT lumen 468 which is positioned between the channels 472 and
474,

[000250] The channels 472 and 474 may have the same diameter or they may be
of a different diameter.

[000251] The esophageal channel 474 ends with a distal opening 474A at the distal
end 532A of the wall 532. A tool, such as for example a suction tube, (not shown) can
be inserted through the proximal opening 474B in the esophageal channel 474. The
suction tube (or any other tool inserted in the esophageal channel 474) can protrude
from the distal opening 474A of the esophageal channel 474. Any tools described in
connection with other embodiments of this disclosure can be used in the oral airway
device 530.
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[000252] The tools are insertable and removable from the esophageal channel 474.
A position of the tool at the distal opening 474A can be adjusted as needed in order to
manipulate patient’s tissues or provide suction. In some embodiments, the esophageal
channel 474 is a passage in the wall 432 and the esophageal channel 474 is completely
separated from the ETT lumen 468. In other embodiments, the esophageal channel
474 is a semi-lumen which is connected to the ETT lumen 468. In further embodiments,
there is a slit that runs along the length of the esophageal channel 474. The slit opens
into the ETT lumen 468 or the slit opens the esophageal channel 474 externally on the
wall 532.

[000253] A relative positioning of the channels 472 and 474 is such that when a
camera is inserted in the camera channel 472 and protrudes from the distal opening
472A of the camera channel 472, the camera can visualize a distal end of a tool
inserted into the esophageal channel 474 and protruding from the distal opening 474A
of the esophageal channel 474. Accordingly, manipulations of the tool are visualized
with the camera.

[000254] As can be appreciated by a person of skill, in some embodiments, the
channels 472 and 474 may be interchangeable, i.e. a camera can be inserted into either
of the two channels, as needed, or two cameras can be used simultaneously. In further
embodiments, the oral airway device 530 may have more than two channels in the wall
532. These additional channels may be located peripherally to the ETT lumen 468.

[000255] Referring to Fig. 4B, it depicts another embodiment of an oral airway
device accordingly to this disclosure, generally 540. All of the elements in the device
540 are the same as were described in connection with the oral airway device 530,
except the oral airway device comprises an inflatable cuff 542 which is located at the
distal portion of wall 532. The inflatable cuff 542 can be inflated with a means 544.

[000256] Referring to Fig. 4C, it depicts a loading of the endotracheal tube 480 into
the ETT lumen 468 of the oral airway device 530. The Fig. 4C also depicts inserting a
camera 12 into the camera channel 472. All other elements are numbered as in

connection with Fig. 4A.
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[000257] Fig. 4D depicts the endotracheal tube 480 loaded in the ETT lumen 468 of
the oral airway device 530 and camera 12 being inserted in the camera channel 472.
All other elements are numbered as in connection with Figs. 4A-4C.

[000258] Referring to Fig. 4E, it depicts an insertion of the device 500 into the ETT
lumen 468 of the oral airway device 540 which comprises the inflatable cuff 542. All
other elements are numbered as in connection with Figs. 4A-4D.

[000259] Referring to Fig. 4F, it depicts the device 500 inserted into the ETT lumen
468 of the oral airway device 540 of Fig. 4B. All other elements are numbered as in
connection with Figs. 4A-4E.

[000260] Referring to Fig. 4G, it depicts the oral airway device 540 shown from the
dorsal surface 532C. All elements are numbered as in connection with Figs. 4A-4F. A
plug 546 is inserted into the proximal opening 472B of the camera channel 472. The
plug 546 caps the camera channel 472 and can be used when a closed system needs
to be established for ventilation. In the drawing of Fig. 4G, the plug 546 is used in the
camera channel 472. In other embodiments, the esophageal channel 474 may be also
capped with the plug 546.

[000261] Referring to Figs. 4H and 41, the plug 456 comprises a hollow cylindrical
body 548 and a cap 550 which is attached to the hollow cylindrical body 548 with a
bendable string 552. As is shown in Fig. 4H, the cap 550 may cap over the proximal
end 548B of the hollow cylindrical body 548. As is shown in Fig. 41, the cap 550 may be
removed from the hollow cylindrical body 548. This allows for air to pass through the
hollow cylindrical body 548. The hollow cylindrical body 548 is designed for a tight fit
into a channel such as for example, the channel 472 and/or channel 474. Accordingly,
the hollow cylindrical body 546 may have a shape of a bottle cork. A diameter of a
distal end 548A may be smaller than a diameter of the proximal end 548B. The hollow
cylindrical body 548 may comprise ridges 554s.

[000262] Referring to Fig. 4J, it provides another embodiment of an oral airway
device according to this disclosure, generally 560. Just like the oral airway device 530
shown in Fig. 4A, the oral airway device 560 is a tubal body which is curved such that
the oral airway device 560 follows the contour of the roof of a patient's mouth during

insertion of the device 560 into the patient.
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[000263] The curved tubal body of the airway device 560 is made by a wall 562 with
a distal end 562A and a proximal end 562B. The wall 562 is curved along the distal-
proximal 562A-562B axis such that the wall 562 follows the contour of the roof of a
patient’'s mouth. The wall 562 creates an arch. The wall 562 has a dorsal surface 562C
and a ventral surface 562D. As will be appreciated by a person of skill because of the
arch curvature, a length of the wall 562 is longer on the dorsal surface, 562C, than on
the ventral surface, 562D. The ventral surface 562D is in contact with the patient’s
tongue when the device 560 is placed in the patient.

[000264] The wall 562 encircles an ETT lumen 468. The ETT lumen 468 is hollow
and has a distal opening 468A. The ETT lumen 468 has a proximal opening 468B at
the proximal end of the wall 562. Thus, the ETT lumen 468 runs along the distal-
proximal axis 562A-562B.

[000265] The wall 562 recesses into the ETT lumen 468 on the ventral surface
562D such that some proximal portion 468C of the ETT lumen 468 is open and is not
covered by the wall 562 on the ventral surface 562D. Accordingly, some proximal
portion 468C of the ETT lumen 468 is not covered by the wall 562. Keeping the portion
468C of the ETT lumen 468 not enclosed with the wall 564 on the ventral surface 462D
helps with loading into and removing from the central lumen 468 a medical device, such
as an endotracheal tube.

[000266] At the distal end 562A, the wall 562 ends with a tongue 470 on the dorsal
surface 562C. The distal end 470A of the tongue 470 may be of an oval or round
shape. The tongue 470 is tapered at its distal end 470A. The tongue 470 is used to
gently push patient’s tissues apart during insertion of the device 560. The tongue 470
protrudes distally from the wall 562.

[000267] There is a ramp 534 positioned proximally to the tongue 470 and distally
to the distal opening 468A. The ramp 534 elevates and supports a distal end of a
device, such as for example an endotracheal tube, inserted into the ETT lumen 468.

[000268] The wall 562 has at least two hollow peripheral channels, 472 and 474.
The camera channel 472 is hollow and is positioned peripherally to the ETT lumen 468.
The camera channel 472 has a proximal opening 472B at the proximal end 562B of the

wall 562. The camera channel 472 runs along the distal-proximal 562A-562B axis of
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the wall 562. The camera channel 472 ends with a distal opening 472A at the distal end
562A of the wall 562.

[000269] A camera (not shown) can be inserted through the proximal opening 472B
in the camera channel 472. The camera can protrude from the distal opening 472A of
the camera channel 472. Any camera described in this disclosure or generally known in
the art can be used in the oral airway device 560. The camera is insertable and
removable from the channel 472. A position of the camera at the distal opening 472A of
the channel 472 can be adjusted as needed in order to monitor patient’s tissues and /or
insertion of the device 530.

[000270] In some embodiments, the camera channel 472 is a passage in the wall
562 and the camera channel 472 is completely separated from the ETT lumen 468. In
other embodiments, the camera channel 472 is a semi-lumen which is connected to the
ETT lumen 468. In further embodiments, there is a slit (not shown in the drawing) that
runs along the length of the camera channel 472. The slit of the camera channel 472
may run along the wall 562 externally.

[000271] The structure of the second channel, 474, is similar to the structure of the
first channel 472. The channel 472 is a peripheral hollow channel. The channel 474
runs along the distal-proximal 462A-462B axis of the wall 462. The channel 474 is
located peripherally to the ETT lumen 468. As can be seen in Fig. 4J, the channels 472
and 474 flank the ETT lumen 468 which is positioned between the channels 472 and
474,

[000272] The channels 472 and 474 may be of the same diameter or they may be
of a different diameter.

[000273] The channel 474 ends with a distal opening 474A at the distal end 562A of
the wall 562.

[000274] The tools are insertable and removable from the channel 474. A position
of the tool at the distal opening 474A can be adjusted as needed in order to manipulate
patient’s tissues or to provide suction. In some embodiments, the channel 474 is a
passage in the wall 564 and the channel 474 is completely separated from the ETT

lumen 468. In other embodiments, the channel 474 is a semi-lumen which is connected
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to the ETT lumen 468. In further embodiments, there is a slit that runs along the length
of the channel 474. The slit opens into the ETT lumen 468.

[000275] A relative positioning of the channels 472 and 474 is such that when a
camera is inserted in the channel 472 and protrudes from the distal opening 472A of the
channel 472, the camera can visualize a distal end of a tool inserted into the channel
474 and protruding from the distal opening 474A of the channel 474. Accordingly,
manipulations of the tool are visualized with the camera.

[000276] As can be appreciated by a person of skill, in some embodiments, the
channels 472 and 474 may be interchangeable, i.e. a camera can be inserted into either
of the two channels, as needed. In some embodiments, two cameras can be used at
the same time.

[000277] As can be seenin Fig. 4J, the oral airway device 560 comprises a third
channel, 564, which runs along the dorsal-ventral axis 562A-562B on the dorsal surface
562C. In the embodiment of Fig. 4J, the channel 564 is a semi-lumen which opens to
the dorsal surface 562C. The channel 564 also has a proximal opening 564B. The
channel 564 can be used for loading a stomach suction tube or a scope for the EGD
procedure which can be placed in a patient in one step and together with an
endotracheal tube when both devices are loaded into the oral airway device 560.

[000278] The stomach suction tube or scope can be then easily removed from the
channel 564 while the oral airway device 560 still remains inserted into a patient.
Because the channel 564 has a groove-like shape it holds the stomach suction tube or
scope in place and prevents it from sliding and slipping. The length of the channel 564
may vary. In some embodiments the channel 564 runs along all or most all of the
dorsal surface 562C of the wall 562. In these embodiments, the channel 564 ends at or
near the distal end 562A of the wall 562. In other embodiments, the channel 564 runs
only along a portion of the wall 562 and it ends at any place proximally to the distal end
562A of the wall 562.

[000279] Referring to Fig. 4K, it is a ventral view of the oral airway device 560 from
the ventral surface 562D. All elements are numbered as in connection with Fig. 4J

[000280] The distal opening 472A to the camera channel 472 is shown. The distal

opening 474A to the esophageal channel 474 is also shown. The proximal portion

41



CA 03115463 2021-04-06

WO 2020/076784 PCT/US2019/055138

468C of the ETT lumen 468 is not covered by the wall 562 on the ventral surface 562D.
The ramp 534 is shown. The distal portion 470A of the tongue 470 is also shown.

[000281] As shown in the drawing of Fig. 4K, the oral airway device 560 may
comprise a loop 566 attached externally near the distal end 562A of the wall 562. One
of the functions for the loop 566 is to hold in place a stomach suction tube or scope
loaded into the channel 564. The stomach suction tube or any other tube or tool may
be pulled through the loop 566. Accordingly, the loop 566 secures the positioning of the
stomach suction tube or any other tube or tool on the oral airway device 560 and
prevents the stomach suction tube or any other tube or tool from separating from the
oral airway device 560. A person of skill will appreciate that the loop 566 may be
attached to the oral airway device 560 or any other of the oral airway devices provided
in this disclosure, including the oral airway device 460, 510, 520, 530 or 540.

[000282] In another aspect, the present disclosure provides oral airway devices
which comprise channels, but do not comprise the endotracheal tube (ETT) lumen 468.
These oral airway devices will be now described with reference to Figs. 5A-5F, Fig. 6
and Figs. 10A -10 D.

[000283] Referring to Fig. 5A, it provides another embodiment of an oral airway
device, generally 580. The oral airway device 580 comprises a tubal body created by a
wall 582 with a distal end 582A and a proximal end 582B. The oral airway device 580
may comprise a handle 589 located near the proximal end 582B which may aid a
practitioner in manipulating the oral airway device 580 during insertion or removal. The
handle 589 may be adhered to the wall 582 or the handle 589 may be attached to the
wall 582 removably such that the handle 589 is removed after the insertion of the oral
airway device 580 has been completed.

[000284] The wall 582 is curved along the distal-proximal axis 582A-582B and
follows the contour of the roof of a patient’s mouth during insertion of the oral airway
device 580 into the patient. The wall 582 has a dorsal surface, 582C, and a ventral
surface, 582D. The wall 582 creates an arch which follows the contour of the roof of a
patient’s mouth such that the ventral surface 582D is in contact with the patient’s tongue

when the device 580 is inserted in the patient.
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[000285] The oral airway device 580 has several hollow channels, 584, 586 and
588 which run through the tubal body 582. In other embodiments, the oral airway
device 580 may have more or fewer than 3 channels.

[000286] Each of the channels, 584, 586 and 588, opens with a proximal opening
584B, 586B, and 588B, respectively, at or near the proximal end 582B of the wall 582.
Each of the channels, 584, 586 and 588, opens with a distal opening 584A, 586A, and
588A, respectively, at or near the distal end 582A of the wall 582. In some other
embodiments, a cuff (not shown), either inflatable or non-inflatable, is attached around
the perimeter of the wall 582 in the near proximity to the distal end 582A of the wall 582.

[000287] Inthe embodiment of Fig. 5A, the oral airway device 580 comprises three
channels. In other embodiments, the oral airway device 580 may comprise more than
three, i.e. 4 or 5, or fewer than 3 channels, i.e. 2 or 1. The channels 584, 586 and 588
are passages in the tubal body 582. The channels 584, 586 and 588 can be used for
hosting various devices. As shown in Fig. 5A, a camera 12 can be inserted into one of
the channels, 584, 586 and/or 588.

[000288] Fig. 5B depicts the camera 12 being inserted into the channel 584 of the
oral airway device 580. All elements are numbered as in connection with Fig. 5A.

[000289] Fig. 5C depicts the camera 12 being inserted into the channel 586.
Accordingly, the oral airway device 580 is compatible with a camera and more than one
camera can be used. At least one of the distal openings 584A, 586A and/or 588A is not
sealed. This allows for a tool or the camera 12 to protrude distally from the oral airway
device 580. The camera 12 is attached to a cable 16. The cable 16 can be used to
move the camera 12 further distally or to remove the camera 12 from the oral airway
device 580 while the oral airway device 580 remains inserted in a patient. The oral
airway device 580 may be used for hosting a number of various tools, for example a
bougie and a suction tube, which can be manipulated under continuation visualization
by a camera.

[000290] In addition to embodiments in which a camera is insertable to one or more
channels, a camera can be built-in the wall 582 in other embodiments. The oral airway
device 580 can be used in combination with several cameras which would provide

visualization of the patient’s tissues from different positions.
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[000291] Figs. 5D and 5E are zoom-in views of the distal end 582A of the oral
airway device 580. The distal opening 584A of the channel 584 and the distal opening
588A of the channel 588 are shown. The camera 12 is inserted in the channel 586 and
can be seen at the distal opening 586A of the channel 586. In the embodiment of Fig.
5D, the camera 12 comprises a light source 18. In the embodiment of Fig. S5E, the light
source 18 is incorporated into the wall 582.

[000292] Fig. 5F depicts a bougie 590 inserted into the channel 586 of the oral
airway device 580. A distal end 590A of the bougie 590 protrudes distally from the
distal end 586A of the channel 586. The bougie 590 or any other tool inserted into one
of the channels 584, 586 and/or 588 can be manipulated under a continuous
visualization from the camera 12 as shown in Figs. 5A-5E.

[000293] Fig. 6 depicts another embodiment of an oral airway device with channels,
generally 600. The oral airway device 600 comprises a tubal body created by a wall
602 with a distal end 602A and a proximal end 602B. The wall 602 is curved along the
distal-proximal axis 602A-602B and follows the contour of the roof of a patient’s mouth
during insertion of the device 600 into the patient. The wall 602 has a dorsal surface,
602C, and a ventral surface, 602D. In some embodiments, the oral airway device 600
may comprise a handle 609 attached to the wall 602 on the dorsal surface 602C in
proximity to the proximal end 602B. The handle 609 aids a practitioner in manipulating
the device 600 during insertion and removal. The handle 609 may be attached
removably such that the handle 609 can be separated from the wall 602 after the oral
airway device 600 has been placed.

[000294] The wall 602 creates an arch which follows the contour of the rood of a
patient’s mouth such that the ventral surface 602D is in contact with a patient’s tongue
when the device 580 is inserted in the patient. The oral airway device 600 has several
channels, 604, 606 and 608 which run through the wall 602 along the distal-proximal
602A-602B axis.

[000295] Each of the channels, 604, 606 and 608, opens with a proximal opening
604B, 606B, and 608B, respectively, at the proximal end 602B of the wall 602. Each of
the channels, 604, 606 and 608, opens with a distal opening 604A, 606A, and 608A,
respectively, at the distal end 602A of the wall 602. In the embodiment of Fig. 6, the
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oral airway device 600 comprises three channels. In other embodiments, this oral
airway device 600 may comprise more than three, for example, 4 or 5, or fewer than 3
channels, for example, 2 or 1.

[000296] The channel 608 is a peripheral channel. It is a semi-lumen which opens
externally on the wall 602. Accordingly, the channel 608 can be described as a recess
in the wall 602 which runs along the distal-proximal axis 602A-602B. The channel 608
creates a groove into which a camera, tool or a tube can be placed. Because of its
groove-like shape, the channel 608 keeps the camera, tool or tube in place and
prevents it from jamming. However, as the channel 608 is open along the distal-
proximal axis 602A-602B, it is easy to remove the camera, tool or tube from the channel
608 while the oral airway device 600 still remains inserted and in place in a patient. In
the drawing of Fig. 6, the channel 608 opens externally to the right flank 602R of the
wall 602. In other embodiments, the channel 604 may open to the dorsal surface 602C
or ventral surface 602D of the wall 602.

[000297] The channel 606 is a hollow passage in the wall 602. The channel 604
has the same structure as the channel 608 in the embodiment of Fig. 6.

[000298] The channel 604 is located peripherally to the channel 606. The channel
604 is a semi-lumen which opens externally from the wall 602. In the drawing of Fig. 6,
the channel 604 opens eternally to the left flank 602L of the wall 602. In other
embodiments, the channel 604 may open to the dorsal surface 602C or ventral surface
602D of the wall 602.

[000299] Accordingly, the channel 604 can be viewed as a recess in the wall 602
which runs along the distal-proximal axis 602A-602B. The channel 604 creates a
groove into which a camera, tool or a tube can be placed. Because of its groove-like
shape, the channel 604 keeps the camera, tool or tube in place and prevents it from
jamming. However, as the channel 604 is open along the distal-proximal axis 602A-
602B, it is easy to remove the camera, tool or tube from the channel 608 while the oral
airway device 600 still remains inserted and in place in a patient.

[000300] As is shown in Fig. 6, the camera 12 attached to the cable 16 can be
placed in the channel 604 while a bougie 590 can be placed in the channel 608.

Because the channel 608 is a groove, the bougie 590 with the distal end 590A being
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bended can still be placed in the channel 608. The distal end 590A of the bougie 590 is
placed distally to the distal opening 608A of the channel 608. The rest of the bougie
590 is then placed inside of the channel 608.

[000301] It will be appreciated that while in the embodiment of Fig. 6, both
peripheral channels 604 and 608 are semi-lumens which are open externally along the
distal-proximal 602A-602B axis of the wall 602, in other embodiments the oral airway
device 600 may comprise only one peripheral channel and/or only one of the two
peripheral channels may be opening externally along the distal-proximal 602A-602B
axis of the wall 602. In the embodiment of Fig. 6, the opening is a gap-like. In further
embodiments, the opening may be a slit.

[000302] As it was already described in connection with drawings of Figs. 5A-5F,
any of the three channels, 604, 606 and/or 608, may be used for inserting a camera or a
tool including for example, forceps, a suction tube, a stethoscope, a temperature probe,
a bougie or a stylet.

[000303] In some embodiments, the oral airway device 600 may comprise an
inflatable or non-inflatable cuff (not shown) attached around the perimeter of the wall
602 in the near proximity to the distal end 602A. In the embodiments where peripheral
channels open with grooves to the wall 602, the cuff may also have slits that align with
the grooves such that the cuff does not run over the grooves.

[000304] Further embodiments of this disclosure provide an adaptor which converts
a medical tool or tube, such as for example an endotracheal tube, into a medical tool or
tube which is compatible with a camera.

[000305] One embodiment of the adaptor is shown in Fig. 7A. In this embodiment,
the adaptor 610 is a plastic tube with a distal end 610A and a proximal end 610B which
is combined with an endotracheal tube 612. The adaptor 610 may have a slit which
runs along the tube from the proximal end 610B to the distal end 610A.

[000306] The endotracheal tube has a distal end 612A and a proximal end 612B.
There is an inflatable cuff 614 which wraps around the endotracheal tube 612 in a
proximity to the distal end 612A. The distal end 610A of the adaptor 610 is located
distally to the cuff 614. The adaptor 610 runs along the distal-proximal axis 612A-612B.
The adaptor 610 may be attached, such as for example by being adhered to the
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endotracheal tube 612 along the distal-proximal axis 612A-612B. In alternative, the
adaptor 610 may be placed under the cuff 614 such that the adaptor 610 may glide
along the endotracheal tube 612.

[000307] The proximal end 610B of the adaptor 610 protrudes proximally from the
proximal end 612B of the endotracheal tube 612. The cuff 614 can be inflated with a
means 616 once the endotracheal tube 612 is placed in a patient.

[000308] The adaptor 610 is a hollow tube which may or may not have a slit and
which has an opening 610C at the distal end 610A and an opening 610D at the proximal
end 610B.

[000309] A camera 12 with cable 16 can be placed inside the adaptor 610 through
the proximal opening 610D. When not in use, the camera 12 can be removed from the
adaptor 610. The proximal opening 610D can be plugged with the plug 546 if a closed
system needs to be established for ventilating a patient. The distal end 610C of the
adaptor 610 is not sealed. Accordingly, the camera 12 can protrude distally from the
adaptor 610. In the embodiment of Fig. 7A, the adaptor 610 is placed under the cuff
614 which may be used for holding the adaptor 610 together with the endotracheal tube
612. Atleast in some embodiments, the adaptor 610 can slide distally and proximally
along the endotracheal tube 612.

[000310] Referring to Fig. 7B, the distal end 610A of the adaptor 610 is positioned
proximally to the cuff 614. All other elements are numbered as was discussed in
connection with Fig. 7A. In the embodiment of Fig. 7B, the adaptor 610 may be
attached to the endotracheal tube 612 such that the adaptor 610 can still slide along the
distal-proximal axis 612A-612B. In alternative, the adaptor 610 may be adhered to the
endotracheal tube 612 and it does not slide.

[000311] Referring to Fig. 8A, it provides a further embodiment of an adaptor
according to this disclosure, generally 620. The adaptor 620 comprises a hollow tube
622 with a distal end 622A and a proximal end 622B. The hollow tube 622 may have a
slit (not shown) which runs the distal/proximal axis 622A/622B.

[000312] The hollow tube 622 has an opening 622C at the distal end 622A and an
opening 622D (not shown in the drawing of Fig. 8A) at the proximal end 622B. The

diameter of the hollow tube 622 is compatible with a diameter of an endotracheal tube
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612. Accordingly, the endotracheal tube 612 can be inserted into the hollow tube 622.
If a slit is present, it helps with insertion and removal of the endotracheal tube 612 from
the hollow tube 622.

[000313] At least one second hollow tube 624 is attached to the hollow tube 622.
The second hollow tube 624 has a distal end 624A and a proximal end 624B. The
second hollow tube 624 has an opening 624C at the distal end 624A. The second
hollow tube 624 has an opening 624D at the proximal end 624B. The distal end 624A
of the second hollow tube 624 is aligned with the distal end 622A of the hollow tube
622. The proximal end 624B of the second hollow tube 624 is aligned with the proximal
end 622B of the hollow tube 622.

[000314] A diameter of the second hollow tube 624 is compatible with a camera 12
such that the camera 12 connected to the cable 16 can be inserted through the proximal
opening 624D into the second hollow tube 624. Since the distal end 624C is not sealed,
the camera 12 can protrude distally from the second hollow tube 624. At least in some
embodiments, the distal end 624A of the tube 624 may be sealed with a transparent
window which prevents the camera 12 from coming in contact with bodily fluids.

[000315] The adaptor 620 may comprise one or more additional hollow tubes. In
Fig. 8A, a third hollow tube 626 is shown. In other embodiments, the third hollow tube
may be absent or the adaptor 620 may comprise a plurality of hollow tubes 626. The
hollow tube 626 is attached to the hollow tube 620. The hollow tube 626 has a distal
end 626A and a proximal end 626B. The hollow tube 626 has an opening 626C at the
distal end 626A. The hollow tube 626 has an opening 626D at the proximal end 626B.

[000316] The distal end 626A of the hollow tube 626 is aligned with the distal end
622A of the hollow tube 622. The proximal end 626B of the hollow tube 626 is aligned
with the proximal end 622B of the hollow tube 622. A diameter of the hollow tube 626 is
compatible with a camera 12 such that the camera 12 connected to the cable 16 can be
inserted through the proximal opening 626D into the hollow tube 626. Since the distal
end 626C is not sealed, the camera 12 can protrude distally from the hollow tube 626.
The hollow tubes 624 and 626 can be used interchangeable for hosting a camera and a

tool, such as for example a bougie and/or stylet. A camera can be inserted into one of
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the hollow tubes 624 or 626, while a tool can be inserted into the other. An
endotracheal tube is loaded into the hollow tube 622.

[000317] Referring to Fig. 8B, it depicts the endotracheal tube 612 and the camera
12 loaded into the adaptor 620. As can be seen from the assembly in Fig. 8B, the
camera 12 placed in the tube 624 can provide a continuous visualization during
placement of the endotracheal tube 12. If placement of the endotracheal tube 12 needs
to be guided with a tool, the tool can be inserted into the third hollow channel, 626.

[000318] As shown in Fig. 8B, the adaptor 620 can rotate around the endotracheal
tube 12 clock-wise and/or counter-clockwise. This allows to move the camera 12 and/or
tools as needed. The adaptor 620 can also slide along the distal-proximal 612A-612B
axis of the endotracheal tube 612. This allows additional flexibility in combining the
camera and/or tools closer or further away from the distal end 612A of the endotracheal
tube 612.

[000319] The adaptor 620 can be used with a variety of endotracheal tubes and/or
other devices as a diameter of the hollow tube 622 and the diameters of the hollow
tubes 624 and 626 can be designed to accommodate various devices.

[000320] Referring to Fig. 8C, it depicts a further embodiment of an adaptor
according to this disclosure, generally 640. The adaptor 640 comprises a hollow tube
642 with a distal end 642A and a proximal end 642B. The hollow tube 642 has an
opening 642C at the distal end 642A and an opening 642D (not shown in the drawing of
Fig. 8C) at the proximal end 642B.

[000321] At least one second hollow tube 644 is attached to the hollow tube 642.
The second hollow tube 644 has a distal end 644A and a proximal end 644B. In other
embodiments, the adaptor 640 may comprise a plurality of second hollow tubes 644, for
example, 2 or 3 or 4 of the second hollow tubes 644.

[000322] The second hollow tube 644 has an opening 644C at the distal end 644A.
The second hollow tube 644 has an opening 644D at the proximal end 644B. The distal
end 644A of the second hollow tube 644 is aligned with the distal end 642A of the
hollow tube 642. The proximal end 644B of the second hollow tube 644 is aligned with
the proximal end 642B of the hollow tube 642. A diameter of the second hollow tube

624 is compatible with a camera 12 such that the camera 12 connected to the cable 16
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can be inserted through the proximal opening 644D into the second hollow tube 644.
Since the distal end 644C is not sealed, the camera 12 can protrude distally from the
second hollow tube 644. A bougie 590 or any other tool or tube, i.e. an endotracheal
tube, can be placed in the hollow tube 642.

[000323] The adaptor 640 may further comprise a stylet or rod 646 which runs
along the hollow tube 642 for at least some of the length of the hollow tube 642 and
provides a support and backbone to the adaptor 640. In further embodiments, the rod
646 is not present. In other embodiments, the adaptor 640 does not comprise the stylet
or rod 646.

[000324] As shown in Fig. 8D, the camera 12 is loaded into the second hollow tube
644, while the bougie 590 is loaded into the hollow tube 642 of the adaptor 640. The
adaptor 640 can rotate clock-wise and counter-clockwise around the bougie. The
adaptor 640 can slide distally and proximally along the bougie. This allow visualization
of different tissue areas as needed.

[000325] Referring to Fig. 8E, it provides a further embodiment of an adaptor
according to this disclosure, generally 660. The adaptor 660 comprises a hollow tube
662 attached to the camera 12. The hollow tube 662 comprises a distal end 662A and
a proximal end 662B. The camera 12 is attached to the hollow tube 662 externally and
in proximity with the distal end 662A. The cable 16 runs along the length of the hollow
tube 662.

[000326] A bougie 590, or some other tool, can be placed into the hollow tube 662
as shown in Fig. 8F. The adaptor 660 can rotate clockwise and counter-clockwise
around the bougie 590. The adaptor 660 can also slide distally and proximally along the
length of the bougie 590. The adaptor 660 may comprise additional hollow tubes as
was described in connection with adaptors 620 and 640.

[000327] Referring to Fig. 8G, it provides a further embodiment of an adaptor
according to this disclosure, generally 680. The adaptor 680 comprises a hollow tube
682, a portion of which is shown in Fig. 8G. The camera 12 with cable 16 can be
inserted into the hollow tube 682. The hollow tube 682 is made of a plastic material
which flexible enough to be curved into a shape needed for insertion. However, once

curved, the hollow tube 682 will retain the shape. Any of the adaptors provided in this
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disclosure can be made of this material and have the property of retaining a shape they
have been placed into. In alternative, an adaptor according to this disclosure can be
made of a flexible material. Fig. 8H depicts the camera 12 inserted into the adaptor
680.

[000328] Fig. 8l depicts how the assembly of Fig. 8H can be inserted into the
endotracheal tube 480.

[000329] Fig. 8J depicts the endotracheal tube 480 into which the adaptor 680 is
inserted. The adaptor 680 is hosting the camera which is now positioned at the distal
end 480A of the endotracheal tube 480. The camera cable 16 can protrude proximally
to the proximal end 480B of the endotracheal tube 480. The camera 12 can also
include a light source and shed light as shown in the drawing of Fig. 8J.

[000330] Fig. 8K depicts the adaptor 640 of Fig. 8C being combined with the
camera 12 with cable 16 and a bronchoscope 648.

[000331] As was discussed in connection with Fig. 8C, the adaptor 640 comprises a
hollow tube 642 with a distal end 642A and a proximal end 642B. The hollow tube 642
has an opening 642C at the distal end 642A and an opening 642D at the proximal end
642B.

[000332] At least one second hollow tube 644 is attached along the length of the
hollow tube 642. The second hollow tube 644 has a distal end 644A and a proximal
end 644B. In other embodiments, the adaptor 640 may comprise a plurality of second
hollow tubes 644, for example, 2 or 3 or 4 of the second hollow tubes 644.

[000333] The second hollow tube 644 has an opening 644C at the distal end 644A.
The second hollow tube 644 has an opening 644D at the proximal end 644B. The distal
end 644A of the second hollow tube 644 is aligned with the distal end 642A of the
hollow tube 642. The proximal end 644B of the second hollow tube 644 is aligned with
the proximal end 642B of the hollow tube 642. A diameter of the second hollow tube
624 is compatible with a camera 12 such that the camera 12 connected to the cable 16
can be inserted through the proximal opening 644D into the second hollow tube 644.
Since the distal end 644C is not sealed, the camera 12 can protrude distally from the

second hollow tube 644.
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[000334] In Fig. 8K, the bronchoscope 648 is being placed into the hollow tube 642
through the proximal opening 642D. The bronchoscope 648 comprises a plastic rod
650 attached to a mechanism 652 with a handle 654. The plastic rod 650 can be
manipulated, e.g. curved in various directions, by toggling the handle 654 of the
mechanism 652. Many prior art bronchoscopes comprise light and lens for viewing
patient’s tissues. With help of the adaptor 640, any bronchoscope, including those
which do not comprise light and lenses, can be used with the camera 12 which provides
continuous visualization. In order to combine the bronchoscope 648 with the adaptor
640, a distal end 650A of the rod 650 is inserted through the opening 642D into the
hollow tube 642. The distal end 650A is then positioned near the distal end 642A inside
the hollow tube 642. The distal end 650A of the rod 650 may protrude distally from the
opening 642C of the hollow tube 642 of the adaptor 640.

[000335] The adaptor 640 may further comprise a stylet or rod 646 (not shown in
the drawing of Fig. 8K) which runs along the hollow tube 642 for at least some of the
length of the hollow tube 642 and provides a support and backbone to the adaptor 640 if
needed.

[000336] Referring to Fig. 8L, it depicts the adaptor 640 hosting the rod 650 of the
bronchoscope 648 in the hollow tube 642, while the camera is hosted in the hollow tube
644. Accordingly, the bronchoscope 648 can be manipulated under the continuous
visualization by the camera 12.

[000337] Referring to Figs. 8M and 8N, while the adaptor 640 is inserted into a
patient, the rod 650 of the bronchoscope 648 can be manipulated and curved in
different directions by toggling the handle 654. These manipulations are conducted
under the continuous visualization by the camera 12.

[000338] Referring to Fig. 9A, it provides a further embodiment of an oral airway
device according to this disclosure, generally 700. The oral airway device 700
comprises a tubal body 701 which is curved (arched) anteriorly such that the oral airway
device 700 follows the contour of the roof of a patient’'s mouth during insertion of the
oral airway device 700. In this disclosure “anteriorly” is used in its standard anatomic

meaning, e.g., the distal portion of the device 700 is curved toward subject’s front.
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[000339] The curved tubal body 701 of the oral airway device 700 is made by a wall
702 which has a length between a distal end 702A and a proximal end 702B. The wall
702 has a ventral surface 702D and its opposite dorsal surface 702C (not seen in the
drawing of Fig. 9A). See also Fig. 9W, depicting a cross-sectional view of the tubal
body 701.

[000340] In the drawing of Fig. 9W, the cross-section through the wall 702 shows a
camera channel 718 in the wall 702, a central lumen 704 in the wall 702 and a gastric
channel 720 in the wall 702. The dorsal surface 702C of the wall 702, the ventral
surface 702D of the wall 702 and flanks 702L and 702R of the wall 702 are also shown,
along with a slit 706 in the wall 702 which opens into the central lumen 704. The wall
702 can be made of a thermoplastic material which is flexible enough to be inserted into
a patient’s oral cavity, but also sufficiently firm to retain the curved shape. Conventional
oral airway devices are tubes which are hollow plastic cylinders. Unlike the
conventional oral airway devices, the wall 702 has a thickness and the tubal body 701 is
not hollow. Instead, the central lumen 704 and the channels 718 and 720 are hollow
passages in the wall 702 of the tubal body 701 which is filled with the thermoplastic
material. See Fig. 9W.

[000341] Referring back to Fig. 9A, looking at the ventral surface 702D, from the
proximal end 702B to the distal end 702A, the curved tubal body 701 is curved
anteriorly in order to follow the contour of the roof of a patient’s mouth during insertion
and also in order to improve an alignment of the oral airway device 700 towards the
laryngeal inlet.

[000342] The wall 702 comprises the dorsal surface 702C (not seen in the drawing
of Fig. 9A, but see Fig. 9W), the ventral surface 702D which is opposite to dorsal
surface 702C and two flanks (lateral surfaces): one on each side in between the
surfaces 702C and 702D. In the drawing of Fig. 9A, the ventral surface 702D and the
right flank 702R are shown. The left flank, 702L, is opposite to the right flank 702R and
is not visible in the drawing of Fig. 9A, but see also Fig. 9W. Upon placement of the
oral airway device 700 in a subject, the ventral surface 702D is typically positioned

anterior, or in other words closer to the subject’s front than the dorsal surface 702C.
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Upon placement of the device 700 in a subject, the proximal end 702B remains external
and outside of the subject’s mouth.

[000343] Because of the arch curvature, a length of the wall 702 is longer on the
dorsal surface, 702C, than on the ventral surface, 702D.

[000344] At its distal end, the curved tubal body 701 ends with a tongue 703. The
tongue 703 projects distally from the curved tubal body 701 and is tapered at its distal
tip 703A. The tongue 703 has a ventral surface, 716, and a dorsal surface 703C, which
is opposite to the ventral surface, 716, and which is not seen in Fig. 9A. However, the
dorsal surface 703C of the tongue 703 is shown in Figs. 9B, 9C and 9D as described in
more detail below.

[000345] When looking at the tongue 703 from the ventral surface 716 as shown in
Fig. 9A, the tip 703A of the tongue 703 may be oval, near oval, round or near round in
order to facilitate insertion of the oral airway device 700 and to prevent or at least to
minimize a trauma to patient’s tissues.

[000346] The tongue 703 has the ventral surface 716 which serves as a platform on
which several other elements are hosted, as discussed in more detail below. The
ventral surface 716 may be flat or nearly flat which distinguishes the tongue 703 from
laryngeal masks in which a body of the laryngeal mask is typically a bowl.

[000347] The curved tubal body 701 and the tongue 703 are made of a
thermoplastic polymeric material which keeps the anterior curvature fixed or
substantially fixed. The polymeric material is rigid enough to keep the shape of the oral
airway device 700, including the anterior curvature. However, the material is flexible
and soft enough such that there is a lesser impact on the patient’s tissue during the
insertion. Suitable materials may include synthetic plastic polymers, such as for
example as polyvinyl chloride. Suitable materials may also include rubbers, such as for
example as styrene-butadiene rubbers.

[000348] While, the curved tubal body 701 can keep its shape, a bougie can be
incorporated into the wall 702, e.g. along the flank 702L, such that the bougie would
provide additional backbone support for the oral airway device 700.

[000349] The wall 702 encircles a central lumen 704 which may be referred to in

this disclosure as the endotracheal tube (ETT) lumen because the central lumen 704
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may be used for placing an endotracheal tube. However, it will be understood that the
ETT lumen 704 may be used for delivery of other breathing tubes and/or tools, such as
for example as bougie 590, and/or devices suitable for managing airways. As
discussed in more detail below, the ETT lumen 704 itself can be used for ventilating a
patient if needed. Accordingly, the oral airway device 700 can be used with or without
an endotracheal tube for managing airways.

[000350] The central lumen 704 is hollow and has a distal opening 704A and a
proximal opening 704B. The proximal opening 704B opens at the proximal end 702B of
the curved tubal body 702. The distal opening 704A opens to the ventral surface 716 of
the tongue 703.

[000351] The central lumen 704 may be fully encircled by the wall 702 or the wall
702 may have a slit 706 as shown in Fig. 9A. The slit 706 runs along the distal-proximal
702A-702B axis on the ventral surface 702D of the wall 702 in the embodiment of Fig.
9A. In addition to the slit 706 or instead of the slit 706, some proximal portion on the
ventral surface 702D may be absent as shown in Fig. 9A such that some proximal
portion of the central lumen 704 is open on the ventral surface 702D and is not covered
by the wall 702. In other words, the curved tubal body 701 may have a proximal recess
708 which opens into the central lumen 704. In other embodiments, the device 700
does not have the slit 706 or the slit 706 is located on the dorsal surface 702C instead
of the ventral surface 702D.

[000352] A medical device, such as for example an endotracheal tube or any other
tool or device suitable for managing patient’s airways or a camera, can be placed in the
central lumen 704 or be removed from the central lumen 704 by pushing apart the
edges of the wall 702 along the slit 706.

[000353] Inthe embodiment of Fig. 9A, the wall 702 has the slit 706 which runs
longitudinally along the distal-proximal 702A-702B axis on the ventral surface 702D. In
other embodiments, the slit 706 may be placed at other surfaces, e.g. the dorsal surface
702C of the wall 702, so long the slit 706 is located such that a practitioner can access
the central lumen 704 through the slit 706 by pushing apart the wall 702 at the slit 706.

[000354] In some embodiments, the slit 706 may be narrow such that the edges of

the wall 702 touch or almost touch along the length of the slit 706. In some
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embodiments, the slit is sealable. In these embodiments, one of the edges of the wall
702 along the slit 706 comprises a groove and the other edges of the wall 702
comprises a ridge which interlocks with the groove, and thereby creates a seal through
the slit 706. The seal can be reopened as needed.

[000355] In some embodiments, the slit 706 is a perforation line in the wall 702
which can be converted into an opening into the central lumen 704 by opening the wall
along the perforation line. In other embodiments, the slit 706 is a gap such that there is
always a gap between the edges of the wall 702 along the slit 706 and the edges of the
wall 702 do not touch along the length of the slit 706. At least in some further
embodiments, the wall 702 does not comprise the slit 706.

[000356] Referring to Fig. 9B, it is a longitudinal cross-sectional view through the
central lumen 704 of the oral airway device 700 along the distal-proximal axis 702A-
702B, showing the central lumen 704 inside the wall 702. All elements are labeled as in
connection with Fig. 9A. A cross-section through the tongue 703 is shown, including its
distal tip 703A, the ventral surface 716 and the dorsal surface 703C.

[000357] The curved tubal body 701 is curved anteriorly. Accordingly, the central
lumen 704 which is a passage inside the wall 702 is also curved anteriorly.

[000358] Furthermore, some distal portion, 702I, of the wall 702 is sloped within the
central lumen 704 near the tongue 703. This structure of the central lumen 704
determines an angle above the tongue 703 at which an endotracheal tube (or any other
device or tool hosted in the central lumen 704) projects from the distal opening 704A of
the central lumen 704,

[000359] The central lumen 704 is sloped at a predetermined angle such that the
central lumen 704 projects from the distal opening 704A an endotracheal tube hosted in
the central lumen 704 at an angle which is at least 30 degrees to the dorsal surface
703C of the tongue 703. In some embodiments, the angle is in the range from 30
degrees to 80 degrees. More preferably, the central lumen 704 is sloped and projects
an endotracheal tube from the distal opening 704A at an angle in the range from 50
degrees to 80 degrees from the dorsal surface of the tongue 703. Most preferably, the
central lumen 704 is sloped at an angle is the range from 60 degrees to 70 degrees to

the dorsal surface 703C of the tongue 703. It will be appreciated by a person of skill
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that in some other embodiments, such as for example in pediatric applications, the
angle may be different and may be adjusted as needed.

[000360] Referring back to Fig. 9A, in addition to the central lumen 704, the wall
702 comprises at least two peripheral hollow channels, 718 and 720. See also Fig. 9W.
In some embodiments, the channel 720 may be absent, as discussed in more detail

below.

The channel 718 is a hollow passage in the wall 702. See Fig. 9A and
also Fig. 9W.

[000361] As shown in Fig. 9A, the channel 718 may be used for inserting the
camera 12 with cable 16 and/or some other tools, e.g. a bougie, or devices. The
channel 718 may be referred in this disclosure as the camera channel 718. It will be
appreciated, that the channel 718 may be used for insertion of other tools and/or
devices and that a camera may be inserted into other channels, e.g. the channel 704
and/or channel 720. The camera channel 718 can be also used to spray patient’s
tissues with a medication and/or to aspirate secretion.

[000362] The camera channel 718 has a proximal opening 718B which is an inlet
into the camera channel 718 and which is positioned at the proximal end 702B of the
wall 702. The camera channel 718 runs along the distal-proximal 702A-702B axis of
the wall 702. The camera channel 718 ends with a distal opening 718A which is an
outlet from the camera channel 718. The camera channel 718 is a peripheral channel.
See the peripheral position for the proximal opening 718B in comparison to the central
positioning of the proximal opening 704B of the central lumen 704 in the drawing of Fig.
9A, as well as shown in Fig. 9W.

[000363] A camera 12 with cable 16 can be inserted through the proximal opening
718B in the camera channel 718. Any camera suitable for visualization of patient’s
organs can be used in the oral airway device 700. The camera 12 is insertable and
removable from the camera channel 718. A position of the camera 12 at the distal
opening 718A of the camera channel 718 can be adjusted as needed in order to monitor
patient’s tissues and passage of the oral airway device 700 through the patient’s oral

cavity and into a pharynx during placement.
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[000364] The oral airway device 700 when equipped with a camera can provide
continuous visualization of patient’s larynx and vocal cords. This facilitates an accurate
and rapid placement of an endotracheal tube which can be accomplished without
multiple and lengthy insertion attempts. The device 700 may comprise more than one
cameras. For example, one of the cameras may be inserted into the camera channel
718, while the other camera can be placed in the central lumen 704 together with a
bougie and/or an endotracheal tube.

[000365] In the drawing of Fig. 9A, the distal opening 718A is positioned near the
distal opening 704A from the central lumen 704 such that when a camera is inserted
into the channel 718 and protrudes through the distal opening 718A, the camera can
provide visualization of a distal end of the device 700 and insertion of the device 700
and then also a placement of an endotracheal tube can be guided under the continuous
visualization from the camera. The distal opening 718A of the camera channel 718
preferably is not sealed such that a camera can protrude distally from the camera
channel 718. However, in some embodiments (not shown in Fig. 9A), the distal opening
718A of the camera channel 718 may be sealed with a window.

[000366] In some embodiments, the camera channel 718 is a hollow passage in the
wall 702 and the camera channel 718 is completely separated from the ETT lumen 704,
as also shown in Fig. 9W.

[000367] In other embodiments, the camera channel 718 is a semi-lumen which is
connected to the ETT lumen 704 with a gap or slit. In further embodiments, there is a
slit that runs along the length of the camera channel 718 on one of the surfaces of the
wall 702 (not shown in Fig. 9A). In these embodiments, a camera can be inserted and
removed from the camera channel 718 by being pulled through the slit.

[000368] Referring to Fig. 9C, this is a longitudinal cross-sectional view through the
camera channel 718 showing that the camera channel 718 is a hollow passage in the
wall 702. The camera channel 718 is curved anteriorly. The camera channel 718 is
also sloped at its distal portion 718S near the distal opening 718A from the dorsal
surface 703C of the tongue 703. A camera (or any other device) placed in the camera
channel 718 is projected from the camera channel 718 at a predetermined angle

because of the sloped structure of the camera channel 718.
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[000369] When a device, such as for example a camera, is hosted in the camera
channel 718 and the distal end of the camera protrudes distally from the camera
channel opening 718A, the device/camera is projected from the camera channel at a
predetermined angle which is defined by the slop of the camera channel 718. The
projected device/camera is then supported at that angle by a camera ramp 724.

[000370] In some embodiments, the predetermined angle for the camera channel is
in the range from 30 degrees to 80 degrees from the dorsal surface 703C of the tongue
703. More preferably, the angle is in the range from 50 degrees to 70 degrees. Most
preferably, the angle is in the range from 55 degrees to 65 degrees. However, in other
applications, such as for example in pediatric applications, a camera can be projected
from the camera channel 718 at some other angle, e.g. 10-40 degrees to the dorsal
surface 703C of the tongue 703.

[000371] The predetermined angle of the camera channel 718 is optimized such
that the camera channel projects a camera at an angle which allows the camera to
visualize the tip of the endotracheal tube hosted in the central lumen 704. It is important
to note that camera channel 718 and the central lumen 704 may be designed with
different slops from the dorsal surface 703C of the tongue 70s such that a camera
hosted in the camera channel 718 projects at an angle different from an angle at which
an endotracheal tube is projected from the central lumen 704.

[000372] In some embodiments, the projecting angle of the central lumen 704 may
be greater than the projecting angle of the camera channel 718, both angles calculated
from the dorsal surface 703C of the tongue 703. In some embodiments, the projecting
angle of the central lumen 704 may be 5 to 10 degrees greater than the projecting angle
of the camera channel 718. In other embodiments, the projecting angle of central
lumen 704 may be lower than the projecting angle of the camera channel 718. In some
embodiments, the projecting angle of the central lumen 7004 may be 5 to 10 degrees
lower than the projecting angle of the camera channel 718. In other embodiments, both
projecting angles are the same or substantially the same.

[000373] In some embodiments, the central lumen 704 is sloped at 55 to 75
degrees to the dorsal surface 703C of the tongue 703 and the camera lumen 718 is

sloped at 50 to 70 degrees to the dorsal surface 703C of the tongue 703.
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[000374] Because a camera can be manipulated to slide along the camera channel
718 independently from an endotracheal tube, the camera position relative to the distal
tip of an endotracheal tube hosted in the central lumen 704 may be adjusted as may be
needed. For example, a camera may be positioned closer or further away from the
distal end of an endotracheal tube protruding distally from the distal opening 704A of the
central lumen 704. One the technical advantages provides by the present oral airway
device, a camera can be positioned proximally to the tip of an endotracheal tube.

[000375] Referring back to Fig. 9A, the oral airway device 700 may further comprise
one or more camera channel guiding means for elevating an emerging camera or any
other tool above the ventral surface 716. The guiding means may also guide an
emerging tip of a device or tool, e.g. a camera and/or bougie, emerging from the distal
opening 718A, toward the central line of the ventral surface 716 such that the emerging
tip of the camera and/or a bougie, or any other device or tool hosted in the channel 718,
is better aligned with a distal end of an endotracheal tube emerging from the distal
opening 704A of the central lumen 704.

[000376] The guiding means may include one or more of the following: 1) a ledge,
shown as ledge 718L in the drawing of Fig. 9A, which helps in aligning the distal tip of a
camera with the distal tip of an endotracheal tube; 2) a wall guard which guides the
emerging tip toward the central line of the ventral surface 716, shown as the wall guard
718G in the Fig. 9A; 3) a ramp positioned in front of the distal opening 718A and/or
inside the distal opening 718A, shown as a camera channel ramp 724 in Fig. 9A; and 4)
any combination thereof.

[000377] While the camera channel 718 is generally a hollow channel or a tunnel in
the wall 702 which is separated from the central lumen 704 by the wall material, the
camera lumen 718 may have the ledge 718L. Thus, the distal opening 718A and the
distal opening 704A may be aligned such that the emerging tip of the device or tool
placed in the camera lumen 718 is aligned with a tip of an endotracheal tube emerging
from the distal opening 704A.

[000378] The oral airway device 700 may comprise the wall guard 718G positioned
such that when a tip of a camera is emerging from the distal opening 718A, the wall

guard 718G guides the tip of the camera and/or any other device, e.g. a bougie, toward
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the central line of the ventral surface 716 such that the camera and/or a bougie is
aligned with a distal end of an endotracheal tube emerging from the distal opening 704A
of the central lumen 704. The wall guard 718G may be a fold suspending in front a
portion the distal opening 718A.

[000379] The oral airway device 700 may comprise the camera channel ramp 724
positioned distally and in front of the camera channel distal opening 718A. The camera
channel ramp 724 supports a camera projecting from the sloped camera channel 718.

[000380] In some other embodiments, the oral airway device 700 may comprise at
least one camera (not shown) which may be built in the wall 702, sealed to the wall 702
or is connected slidably along the wall 702. In further embodiments, the oral airway
device 700 may comprise multiple cameras. The oral airway device 700 may further
comprise a sound and/or heart tone sensor which can be combined with a camera or it
can be a separate device. One or more cameras may comprise a built-in light source.
In alternative, the wall 702 may have a built-in light source which is independent from a
camera.

[000381] In further embodiments, the oral airway device 700 may comprise an
esophageal stethoscope (not shown) which may be either built-in the wall 702 or the
esophageal stethoscope may be insertable into the channel 718, the ETT lumen and/or
the channel 720. In further embodiments, the oral airway device 700 may comprise a
temperature probe (not shown) which may be either combined with the esophageal
stethoscope (not shown) or the temperature probe may be built-in the wall 702 or the
temperature probe may be insertable into the channel 718, the ETT lumen and/or the
channel 720.

[000382] A central ramp 714 is positioned on the ventral surface 716 and rises
above the ventral surface 716. The central ramp 714 is located distally to and in front of
the opening 704A from the central lumen 704. The central ramp 714 comprises a distal
wall 714W supporting a ramp surface 714S with a proximal edge 714B and a distal
edge 714A.

[000383] The central ramp 714 facilitates and guides insertion of an endotracheal
tube or other medical devices or tools. When an endotracheal tube (or any other device

or tool) is hosted in the central lumen 704 and a distal end of the endotracheal tube (or
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any other device or tool) is protruding distally from the distal opening 704A of the central
lumen 704, the central ramp 714 supports and elevates the protruding distal tip above
the ventral surface 716 of the tongue 703.

[000384] The structure of the central ramp 714 will now be described with reference
to Fig. 9E which depicts a portion of the ventral surface 716 to which the central ramp
714 is attached. The central ramp 714 is located distally and in front of the distal
opening 704A of the central lumen 704 in the wall 702.

[000385] The height of the ramp 714, (shown as h in the drawing of Fig. 9E) is
designed such that during insertion of the oral airway device 700, the central ramp 714
comes in contact with the arytenoids and/or lower portion of larynx. The central ramp
714 prevents the oral airway device 700 from going into an upper esophagus.

[000386] \When a device or tool, such as an endotracheal tube, is inserted into the
central lumen 704 and a distal tip of the device or tool protrudes distally from the
opening 704A of the central lumen 704, the central ramp 714 elevates and supports the
tip of the device or tool above the ventral surface 716 at a predetermined angle which
may be in the range from 50 to 80 degrees, and preferably in the range from 60 to 70
degrees from the distal surface 703C of the tongue 703.

[000387] The oral airway device 700 guides an endotracheal tube and/or any other
device or tool at an angle optimal for directing the endotracheal tube between the vocal
cords. Thus, the central ramp 714, the arch-like curvature of the wall 702 and the
sloped central lumen 704 minimize a risk of esophageal intubation or snaring on the
arytenoids.

[000388] In the drawing of Fig. 9E, the distal opening 718A from the camera
channel 718 is also shown, along with the camera channel ramp 724 and the camera
channel ledge 718L. The camera channel guard 718G is also shown.

[000389] Returning to the Fig. 9A, in the embodiment of Fig. 9A, the oral airway
device 700 comprises a second peripheral channel 720 which may be referred in this
disclosure as the gastric channel 720. In other embodiments, the gastric channel 720
may be absent. In some other embodiments, the oral airway device 700 may comprise

additional channels.
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[000390] The gastric channel 720 is a hollow passage in the wall 702 which runs
along the distal-proximal 702A-702B axis of the wall 702. The gastric channel 720
opens with a proximal opening 720B at the proximal end 702B of the wall 702. The
gastric channel 720 may have a slit 722 which runs along at least a portion of the length
of the gastric channel 720 and which opens the gastric channel 720 on one of the
surfaces of the wall 702. In the embodiment of Fig. 9A, the slit 722 opens to the right
flank 702R. In alternative embodiments, the slit 722 can open on the dorsal surface
702C of the wall 702. In further embodiments, the slit 722 may be absent.

[000391] The gastric channel 720 ends with a distal opening 720A (not shown in the
drawing of Fig. 9A) on the dorsal surface 702C of the wall 702 or the distal opening
720A may open on the dorsal surface of the tongue 703 (not seen in the drawing of Fig.
9A).

[000392] The gastric channel 720 can be used for aspirating fluids and stomach
contents by inserting a suction tube in the gastric channel 720. In this disclosure, the
gastric channel 720 may be referred as the esophageal channel 720. The gastric
channel 720 may be used for aspirating stomach contents and in order to prevent
vomiting.

[000393] Referring to Fig. 9D, this is a longitudinal cross-sectional view through the
esophageal channel 720 showing its relative position in the wall 702. All elements are
labeled as in connection with Fig. 9A. See also Fig. 9W.

[000394] The gastric channel 720 can be also used for inserting other tools,
including, but not limited to, a bougie, stylet, forceps, esophageal stethoscope and/or
camera.

[000395] In other embodiments, the gastric channel 720 is a semi-lumen which is
connected to the ETT lumen 704 with a slit (not shown in Fig. 9A).

[000396] Because the oral airway device 700 assembles several tools together, one
practitioner can manipulate all these tools as needed, and perform a placement of the
oral airway device 700.

[000397] As can be appreciated by a person of skill, in some embodiments, the
channels 718 and 720 may be interchangeable, i.e. a camera can be inserted into either

of the two channels, as needed. In further embodiments, the oral airway device 700
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may have more than two channels in the wall 702. These additional channels may be
located peripherally to the ETT lumen 704. In some procedures, a camera can be also
placed into the ETT lumen 704, if needed.

[000398] Referring to Fig. 9A, a non-inflatable laryngeal cuff 710 is formed and
attached around the perimeter of the ventral surface 716 of the tongue 703, including
the tongue tip 703A. The laryngeal cuff 710 is also attached to the wall 702 at the
flanks 702L, 702R and on the ventral surface 702D. Thus, the laryngeal cuff 710 forms
a donut-like cushion of the oral airway device 700.

[000399] The laryngeal cuff 710 is shaped such that it corresponds to a contour of
the larynx inlet region of a patient. Accordingly, the laryngeal cuff 710 can form a seal
at the larynx inlet region such that the lungs can be inflated during artificial ventilation
through the central lumen 704, as discussed in more detail below.

[000400] Inthe embodiment of Fig. 9A, the laryngeal cuff 710 is non-inflatable and
is sufficiently soft such that it prevents or minimizes trauma to patient’s tissues during
insertion. The laryngeal cuff 710 can also conform to a curvature of a patient’s airway.
The non-inflatable laryngeal cuff 710 can be made from a silicone rubber or any other
polymeric material which would provide a rubber-like texture for the laryngeal cuff 710.

[000401] Inthe drawing of Fig. 9A, the laryngeal cuff 710 covers the ventral surface
716 of the tongue 703 circumferentially, such that some of the central portion of the
internal portion 716 is not covered with the laryngeal cuff 710. In other embodiments,
the laryngeal cuff 710 may cover all or nearly all of the ventral surface 716, excluding
only the central ramp 714.

[000402] In other embodiments, the laryngeal cuff 710 may be made inflatable such
that the laryngeal cuff 710 is inflated with air after the device 700 is placed in a patient.
In yet further embodiments, the laryngeal cuff 710 is non-inflatable and is made as a
shell of silicone rubber or any other polymeric material. The shell is filled with a suitable
liquid, gel or gas during manufacturing.

[000403] In further embodiments, only portions of the laryngeal cuff are inflatable,
while other portions are not inflatable. In some embodiments, the distal portion of the
laryngeal cuff 710 may non-inflatable, while lateral portions and/or proximal portion may

be inflatable.
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[000404] The laryngeal cuff 710 absorbs and softens an impact on patient’s tissues
during the insertion and also improves the seal once the device 700 has been placed.

[000405] Inthe embodiment of Fig. 9A, the laryngeal cuff 710 has a slit 712 which is
aligned with the slit 706 of the wall 702 such that when the edges of the wall 702 are
pushed apart at the slit 706, the laryngeal cuff 712 can be also pushed apart in order to
facilitate the insertion into or removal from the central lumen 704 of an endotracheal
tube or any other device. In other embodiments, the laryngeal cuff 710 does not
comprise a slit 712. The slit 712 may be sealable in the same as was described in
connection with the slit 706. If the laryngeal cuff 710 is inflatable, the slit 712 does not
cut through the shell of the laryngeal cuff 710 and, the shell is still intact and it still holds
air, gas or liquid.

[000406] One of the uses for the central lumen 704 is to deliver an endotracheal
tube and facilitate its proper placement. Because of the slits 706 and 712, the
endotracheal tube can be easily separated and removed from the central lumen 704
while the oral airway device 700 remains inserted in a patient. In addition, the oral
airway device 700 can be separated and removed from a patient after the endotracheal
tube has been placed in the patient and while the endotracheal tube remains inserted
and in place in the patient without the need of removing the whole assembly from the
patient.

[000407] If the oral airway device 700 has the slit 706 through the wall 702, one or
more accessories can be used in order to establish a closed system through the central
lumen 704. Thus, the oral airway device 700 can be used for ventilating a patient
through the central lumen 704.

[000408] The oral airway device 700 can be used with the ventilator adaptor 507 as
shown and described in connection with drawings in Figs. 1T, 1U and 1V. In
alternative, the device 500 can be inserted into the central lumen 704. In further
embodiments, an accessory cap 770 can be used in order to establish a closed system
for ventilation through the central lumen 704, as shown and described in connection
with Figs. 9N, 90, 9P and 2Q below.

[000409] The oral airway device 700 can be made in different sizes in order to

accommodate pediatric patients and adult patients depending on their weight.
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[000410] Referring to Fig. 9F, it illustrates how the oral airway device 700 of Fig. 9A
can be assembled with the endotracheal tube 480 which is inserted into the central
lumen 704 through the proximal opening 704B. The suction tube 482 can be positioned
in the channel 720 by inserting the suction tube 482 through the proximal opening 720B
of the channel 720. The camera 12 with the cable 16 can be inserted into the camera
channel 718 through the proximal opening 718B of the camera channel 718. In the
device 700, all elements are as was described in connection with Fig. 9A.

[000411] Referring to Fig. 9G, it depicts the oral airway device 700 of Fig. 9A
assembled with the endotracheal tube 480 hosted in the central lumen 704 with the
distal end 480A of the endotracheal tube 480 protruding from the oral airway device 700
distally. The endotracheal tube 480 is projected from the central lumen 704 above the
tongue 703 at a predetermined angle. The endotracheal tube is supported at this angle
with the central ramp 714.

[000412] The suction tube 482 is positioned in the gastric channel 720. The distal
end 482A of the suction tube 482 is protruding distally from the oral airway device 700
on the dorsal surface 702C of the oral airway device 700 such that the distal end 482A
of the suction tube 482 is positioned externally to the laryngeal cuff 710.

[000413] After insertion, the laryngeal cuff 710 is sealing the larynx, while the
suction tube 482 can be used to aspirate fluids from the stomach. The assembly further
comprises the camera 12 which hosted inside the camera channel 718 and is not visible
in the drawing of Fig. 9G, and the cable 16 inserted into the camera channel 718 and a
portion of the camera cable 16 remaining outside the camera channel 718. The camera
12 can take images of the distal tip of the assembly and provides continuous
visualization during insertion and after the insertion has been completed. The camera
can transmit captured information, e.g. images and sounds, remotely.

[000414] Referring to Fig. 9H, it depicts the endotracheal tube 480 being separated
from the oral airway device 700 through the slit 706 and then through the slit 712. While
the endotracheal tube 480 is being removed, the camera 12 and the suction tube 482
may remain inserted, as needed.

[000415] Referring to Fig. 9l, it provides a further embodiment of an oral airway

device, generally 730. All elements in the oral airway device 730 are the same as
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described in connection with the oral airway device 700 and as shown in connection
with Figs. 9A-9H, except that the oral airway device 730 comprises an additional
element - a dorsal inflatable cuff 734 as described in more detail below.

[000416] The dorsal inflatable cuff 734 is positioned on the dorsal surface 703C of
the tongue 703, proximally to the tongue tip 703A. The inflatable cuff 734 can be
inflated with a means 736. When inflated, the cuff 734 provides an additional seal. It
supports the seal created by the laryngeal cuff 710. Because the inflatable cuff 734 can
be inflated on demand, the inflatable cuff 734 can be used to fine-tune and adjust the
seal and to conform the seal with the anatomy of a patient. Thus, the device 730 can
be used in patients in whom the seal with the laryngeal cuff 710 is incomplete.

[000417] The oral airway device 730 is equipped with one or more cameras as was
discussed in connection with other oral airway devices, including the oral airway device
700. Adjustments in inflation of the inflatable cuff 734 can be made under the
continuous visualization from a camera in order to verify the seal. All other elements
and their functions as were described in connection with the oral airway device 700.

[000418] In brief, the oral airway device 730 comprises the tubal body 702 with a
length between the proximal end 702B and the distal end 702A. The tubal body 702
has the slit 706 which opens the wall 702 into the central lumen 704. The laryngeal cuff
710 with the slit 712 is formed and attached to the tongue 703 and the wall 702 as was
discussed in connection with Fig. 9A. The ramp 714 is positioned in front of the distal
opening 704A from the central lumen 704. The camera channel 718 with the proximal
opening 718B and the distal opening 718A is located peripherally to the central lumen
704 in the flank 702L. The other peripheral channel 720 is located in the other flank —
702R. The channel 720 opens on the dorsal surface 702C and can be used for guiding
a suction tube.

[000419] Referring to Fig. 9J, it depicts the oral airway device 730 from the ventral
surface (702D). All elements are the same as discussed in connection with Fig. 9A and
9l. This view shows a position of the distal opening 720A of the channel 720 relative to
the tongue 703. The view also shows a position of the inflatable cuff 734 relative to the
tongue 703. While in the embodiment of Fig. 9J, the inflatable cuff 734 is shown, in

other embodiments, there is no inflatable cuff 734.
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[000420] Referring to Fig. 9K, it depicts the oral airway device 730 from the dorsal
surface (702C). All elements are the same as discussed in connection with Fig. 9A, 9l
and 9J. This view shows a position of the distal opening 720A of the channel 720
relative to the tongue 703. The view also shows a position of the inflatable cuff 734
relative to the laryngeal cuff 710.

[000421] Referring to Fig. 9L, it depicts a further embodiment of an oral airway
device, generally 740. The oral airway device 740 is a tubal body which is curved and
arches anteriorly such that the oral airway device 740 follows the contour of the roof of a
patient’s mouth during insertion of the oral airway device 740. The curved tubal body of
the oral airway device 740 is made by a wall 742 having a length between a distal end
742A and a proximal end 742B.

[000422] In the oral airway device 740, the wall 742 is curved as an arch along the
distal-proximal 742A-742B axis such that the wall 742 follows the contour of the roof of
a patient’s mouth. The wall 742, similarly to the wall 700, comprises a dorsal surface
742C (not seen in the drawing of Fig. 9L), a ventral surface 742D which is opposite to
dorsal surface 742C and two lateral surfaces connecting the ventral surface 742D and
the dorsal surface 742C into a tubal body, the left flank 742L (not seen in the drawing of
Fig. 9L) and the right flank (742R). Because of the arch curvature, a length of the wall
742 is longer on the dorsal surface, 742C than on the ventral surface, 742D.

[000423] The ventral surface 742D is in contact with the patient’s tongue when the
device 740 is inserted into an oral cavity. The dorsal surface 742C, is opposite to the
ventral surface, 742D.

[000424] In the drawing of Fig. 9L, the ventral surface 742D and the right flank
742R are shown. The left flank, 702L is opposite to the right flank 702R and is not
visible in the drawing of Fig. 9L.

[000425] The wall 742 encircles a central lumen 744. The central lumen 744 is
hollow and has a distal opening 744A and a proximal opening 704B, essentially as was
described in connection with the central lumen 704 of the oral airway device 700. The
proximal opening 744B opens at the proximal end 742B of the wall 742. The distal
opening 744A opens near the distal end 742A of the wall 742.
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[000426] The central lumen 744 may be fully encircled by the wall 742 or the wall
742 may have a slit 746 as shown in Fig. 9L. The slit 746 runs along the distal-proximal
742A-742B axis on the ventral surface 742D. In addition to the slit 746 or instead of the
slit 746, some proximal portion of the wall 742 on the ventral surface 742D may be
absent as shown in Fig. 9L such that some proximal portion of the central lumen 744 is
open on the ventral surface 742D.

[000427] A medical device, such as for example an endotracheal tube or any other
tool or device suitable for managing patient’s airways or a camera, can be placed in the
central lumen 744 or removed from the central lumen 744 by opening the wall 742 along
the slit 746.

[000428] In the embodiment of Fig. 9L, the wall 742 has the slit 746 which runs
along the distal-proximal 742A-742B axis on the ventral surface 742D. In other
embodiments, the slit 746 may be placed at other surfaces, e.g. one of the flanks or the
dorsal surface 742C of the wall 7486, so long the slit 746 is located such that a
practitioner can access the central lumen 744 through the slit 746 by pushing apart the
wall 742 at the slit 746. The function of the slit 746 is the same as was described in
connection with the slit 706 in the oral airway device 700.

[000429] At the distal end 742A, the wall 742 ends with a tongue 743. The oral
airway device 740 also comprises a laryngeal cuff 750 which is positioned in the same
way as the laryngeal cuff 710 and has the same function as was described in
connection with the laryngeal cuff 710, except the laryngeal cuff 750 is inflatable with a
means 754.

[000430] Inthe embodiment of Fig. 9L, the laryngeal cuff 750 is inflatable and it can
be inflated with the means 754 which stay externally to the patient after the device 740
is placed in the patient. In other embodiments, the laryngeal cuff 750 can be non-
inflatable as was discussed in connection with the laryngeal cuff 710 of the oral airway
device 700. The laryngeal cuff 750 comprises a slit 752 which is aligned with the slit
746. The function of the slit 752 is the same as was described in connection with the
slit 712 of the cuff 750.

[000431] The oral airway device 740 comprises a central ramp 756 which has the

same structure and the same functions as the central ramp 714 of the oral airway
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device 700. In brief, the central ramp 756 lifts a projecting tip of an endotracheal tube or
any other device hosted in the central lumen 744 at an angle above the ventral surface
7421, as was described in connection with the central ramp 714.

[000432] The oral airway device 740 also comprises a camera channel ramp 764
located distally and in front of the distal opening 758A from the camera channel 758.
The structure and functions of the camera channel ramp 764 as was described in
connection with the camera channel ramp 724 of the oral airway device 700.

[000433] The wall 742 has two peripheral hollow channels, 758 and 760. The
channel 758 is a hollow passage in the wall 742. The channel 758 may be used for
inserting a camera or some other tools or devices. The structure and the functions of
the channel 758 as was described in connection with the camera channel 718 of the
oral airway device 700.

[000434] The camera channel 758 comprises a proximal opening 758B on the
proximal end 742B of the device 740, through which a camera (not shown in the
drawing of Fig. 9L) can be inserted. The camera channel 758 ends with a distal
opening 758A through which a distal end of the camera when hosted in the channel 758
can project distally with the help of the camera channel ramp 764 and the wall guard
758G. The central lumen 744 and the camera channel 758 are sloped as was
discussed in connection with the central lumen 704 and the camera channel 718.

[000435] Inthe embodiment of Fig. 9L, the oral airway device 740 comprises a
second peripheral channel 760 which is a hollow channel in the wall 742. The channel
760 has a proximal opening 760B located at the proximal end 742B of the wall 742.

[000436] The channel 760 is a hollow passage in the wall 742 which runs along the
distal-proximal 742A-742B axis of the wall 742. The channel 760 has a distal opening
760A which opens on the ventral 742| of the tongue 743, proximally to the laryngeal cuff
750.

[000437] The channel 760 has a slit 762 which runs along at least a portion of the
length of the channel 760 and which opens the channel 760 on the right flank surface
742R in the embodiment of Fig. 9L. In other embodiments, the slit 762 can open to the
dorsal surface 702C of the wall 742.
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[000438] The channel 760 can be used for aspirating fluids by inserting a suction
tube 766 in the channel 760. Thus, the channel 760 can perform a function of an
esophageal/gastric channel for aspirating stomach contents and in order to prevent
vomiting when a distal tip of a suction tube is left in the slit 762 such that the suction

tube can reach into the esophagus.

However, because the channel 760 opens at its distal end with the distal
opening 760A which is on the ventral surface 742 of the tongue 743, the channel 760
can be used for aspirating blood and/or section in the laryngeal cavity. Furthermore, the
channel 760 can be used for delivering tools, including, but not limited to, a bougie, a
stylet, forceps, and/or camera to either the esophageal cavity through the slit 762 or to
the laryngeal cavity through the distal opening 760A.

Referring to Fig. 9M, this is an enlarged view of the distal portion of the
oral airway device 740, showing a distal portion of the channel 760 with a portion of the
slit 762 and the distal opening 760A of the channel 760. All reference numbers are as
in connection with Fig. 9L.

[000439] Referring to Fig. 9N, it depicts an accessory cap, generally 770. As
shown in Fig. 9N, the accessory cap 770 can be inserted into the central lumen 704 of
the oral airway device 700 or in the central lumen of any other of the oral airway devices
with a slit in order to keep the slit 706 closed and to establish a ventilation through the
central lumen 704.

[000440] The accessory cap 770 is a tubal body made by a wall 772 enclosing a
central lumen 774. The wall 772 has a length between a distal end 772A and a
proximal end 772B. The central lumen 774 comprises a proximal opening 774B located
at the proximal end 772B and a distal opening 774A located at the distal end 772A. The
central lumen 774 is a hollow cylindrical channel with the openings 774A and 774B at
the ends.

[000441] The accessory cap 770 must fit into the central lumen 704 which is curved
as was discussed in connection with the curvature of the wall 702 for the oral airway
device 700. Accordingly, the accessory cap 770 may be made of a flexible material
which assumes any shape, e.g. it would adopt to the curvature of the central lumen 704

once the accessory cap 770 is inserted in the oral airway device 700. In alternative, the

71



CA 03115463 2021-04-06

WO 2020/076784 PCT/US2019/055138

accessory cap 770 may be made with the curvature that matches the curvature of the
central lumen 704.

[000442] The accessory cap 770 may comprise a clip 776 with a distal end 776A
and a proximal end 776B. The clip 776 is attached at the proximal end 776B to the wall
772 externally. Fig. 90 is a cross-sectional view of the wall 772 showing the clip 776
attached to the wall 772. Fig. 9P is a side-view at the clip 776 and also showing a
portion of the wall 772 to which the proximal end 776B of clip 776 is attached.

[000443] As shown in Fig. 9Q, the accessory cap 770 can be placed into the central
lumen 707 of the oral airway device 700. The width of the clip 776 and its positioning
on the wall 772 are designed such that when the accessory cap 770 is placed into the
central lumen 704, the clip 776 fits over the recess 708, and holds the edges of the wall
702 together at the slit 706. Accordingly, the edges of the wall 702 do not come apart at
the slit 706 because the clip 776 holds them together. A closed ventilation system can
be now established through the central lumen 707, and the oral airway device 700 can
be used for ventilation.

[000444] The oral airway device 700 may further comprise two holders 778
positioned one on each side of the slit 706 near the recess 708. These holders 778 can
be used to further hold the clip 776 in place on the wall 702 and prevent the slit 706
from coming apart during ventilation through the central lumen 704.

[000445] Fig. 9R depicts an adaptor 800 which is a hollow tube made by a wall 802
with a longitudinal slit 804 for holding a camera 12 with cable 16. The adaptor 800 is
made of a sufficiently rigid polymeric material such that if the camera 12 with cable 16 is
inserted in into the adaptor 800, the adaptor 800 holds the camera 12 with cable 16 in a
predetermined shape and provides a backbone to otherwise flexible cable 16 if the
cable 16 cannot keep a fixed shape, as shown in Fig. 9S. The camera 12 can be then
positioned near a distal end 802A of the wall 802. The adaptor 800 can be used for
hosting other tools, e.g. bougie or stylet.

[000446] Fig. 9T shows how the assembly of Fig. 9S can be placed into the central
lumen 704 of the oral airway device 700. In Fig. 9T, all elements are labeled as was

discussed in connection with other drawings, including 9A, 9R and 9S. Figs. 9U and 9V
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depict combining the assembly of Fig. 9S with the oral airway device 700 (Fig. 9U) and
further with the endotracheal tube 480 (Fig. 9V).

[000447] Referring to Fig. 9X, it depicts another embodiment for an oral airway
device of this disclosure, generally 300.

[000448] The oral airway device 300 has the same elements with the same
structures and functions as were described in connection with the oral airway device
700, except the oral airway device 300 has a narrow central lumen 304 which can
accommodate a bougie, e.g. the bogue 590, but the central lumen 304 does not carry
an endotracheal tube because a diameter of the central lumen 304 is smaller than a
diameter of an endotracheal tube. As shown in the drawing of Fig. 9X, the bogue 590
can be inserted into the central lumen 304 through a proximal opening 304B. The
bougie 590 can project distally from the central lumen 304 through a distal opening
304A of the central lumen 304.

[000449] Since the central lumen 304 is narrow, the tubal body 301 with its wall 302
of the device 300 has a smaller diameter than the wall 702 of the oral airway device
700. Accordingly, the oral airway device 300 is much easier to insert and remove and
has a lesser burden on the patient’s tissues. The oral airway device 300 can be used to
ventilate a patient through a bag-mask. The wall 302 comprises the slit 706 which is the
same as was described in connection with the wall 702. Just like the oral airway device
700, the oral airway device 300 is shown from the ventral surface 302D of the wall 302.

[000450] Referring to Fig. 10A, it depicts an oral airway device, generally 810. The
oral airway device 810 does not comprise an endotracheal lumen. Just like the oral
airway device 600, the oral airway device 810 is a tubal body curved anteriorly. The
tubal body of the oral airway device 810 is created by a wall 812 with a length between
a distal end 812A and a proximal end 812B.

[000451] The wall 812 is curved anteriorly along the distal-proximal axis 812A-812B
and follows the contour of the roof of a patient’'s mouth during insertion of the device
810 into the patient. The wall 812 has a dorsal surface, 812C, and a ventral surface,
812D. In the drawing of Fig. 10A, the dorsal surface 812C is not shown. There are two
flanks (lateral surfaces) 812L and 812R located between the dorsal surface 812C and
ventral surface 812D. Looking at the ventral surface 812D, the flank 812L is the left
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flank between the ventral surface 812D and the dorsal surface 812C. The flank 812R is
opposite to the flank 812L. The flank 812R is the right flank between the ventral surface
812D and the dorsal surface 812C.

[000452] In some embodiments, the oral airway device 812 may comprise a handle
814 attached to the wall 812 on the dorsal surface 812C to the proximal end 812B. The
handle 812 aids a practitioner in manipulating the device 810 during insertion and
removal. The handle 814 may be attached removably such that the handle 814 can be
separated from the wall 812 after the oral airway device 812 has been placed. In some
embodiments, the oral airway device 810 does not comprise a handle.

[000453] The wall 812 creates an arch which follows the contour of the rood of a
patient’s mouth such that the ventral surface 812D is in contact with a patient’s tongue
when the device 810 is inserted in the patient. The oral airway device 810 has several
channels. In the drawing of Fig. 10A, three channels are shown, 818, 820 and 822. In
other embodiments, one or more of additional channels may be added or one or more
of the channels 818, 820 and/or 822 may be missing.

[000454] The channels 818, 820 and 822 are hollow passages in the wall 812 along
the distal-proximal 812A-812B axis.

[000455] Each of the channels, 818, 820 and 822, opens with a proximal opening
818B, 820B, and 822B, respectively, at the proximal end 812B of the wall 812. Each of
the channels, 818, 820 and 822, opens with a distal opening 818A, 820A, and 822A,
respectively, at the distal end 812A of the wall 812. In the embodiment of Fig. 10A, the
oral airway device 810 comprises three channels. In other embodiments, this oral
airway device 810 may comprise more than three, for example, 4 or 5, or fewer than 3
channels, for example, 2 or 1.

[000456] The channel 818 is a peripheral channel as it located in the flank 812L. It
Is a semi-lumen or a groove. The channel 818 is not covered by the wall 812 on at least
portion of the ventral surface 812D.

[000457] The channel 818 creates a groove into which a camera, a bougie, a tool or
a tube can be placed. Because of its groove-like shape, the channel 818 keeps the
camera, tool or tube in place and prevents it from jamming or separating from the oral

airway device 810.
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[000458] However, as the channel 818 is open along the distal-proximal axis 812A-
812B, it is easy to manipulate and/or remove the camera, the bougie or tool or tube
from the channel 818 while the oral airway device 812 still remains inserted and in place
in a patient.

[000459] In the drawing of Fig. 10A, the channel 818 opens externally to the ventral
surface 812D. In other embodiments, the channel 818 can open into the left flank 812L
of the wall 818. In other embodiments, the channel 818 may be a lumen which is
covered with wall on all or substantially all surfaces.

[000460] The channel 820 is a hollow passage in the wall 812 of oral airway device
810. The channel 820 can be used for hosting a camera by placing the camera through
the proximal opening 820B of the channel 820. The channel 820 is located centrally in
the device 812.

[000461] The channel 822 is located peripherally to the channel 820. The channel
822 is located in the right flank 812R. In the drawing of Fig. 10A, the channel 822 is a
lumen (hollow passage) which runs along the distal-proximal axis 802A-802B. In other
embodiments, the channel 822 may be a semi-lumen (groove) which opens externally
from the wall 812 on one of the wall surfaces: 812D, 812R or 812C.

[000462] The channel 822 creates a hollow passage into which a camera, tool or a
tube can be placed. Any of the three channels, 818, 820 and/or 822, may be used for
inserting a camera or a tool including for example, forceps, a suction tube, a
stethoscope, a temperature probe, a bougie or a stylet and/or a device which monitors
breathing and heart sounds.

[000463] The oral airway device 810 is compatible with a laryngoscope, generally
830, which comprises a blade 832 attached to a handle 834. The oral airway device
810 comprises a holder (sheath) 816 attached to the ventral surface 812D. The
curvature of the holder 816 matches that of the blade 832 such that the blade 832 can
be inserted into the holder 816.

[000464] As shown in Fig. 10B, the laryngoscope 830 can be assembled with oral
airway device 810 by inserting the blade 832 into the holder 816. The holder 816
serves as a sheath and gloves over at least a portion of the blade 832, while the distal
end 832A of the blade 832 protrudes distally from the holder 816. The proximal end
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832B of the blade 832 is attached to the handle 834. A practitioner can operate the
laryngoscope 830 by manipulating the handle 834 which remains outside the patient’s
oral cavity. Because the laryngoscope 830 is combined with the oral airway device 810,
the laryngoscope 830 can be operated under the continuous visualization by one or
more cameras inserted into one of the channels 818, 820 and/or 822.

[000465] Referring to Figs. 10C and 10D, they depict how the oral airway device
810 can be combined with the camera 12 with cable 16 which is inserted into the
channel 820 through the proximal opening 820B and the bougie 590 which can be
inserted into the channel 818.

[000466] Referring to Fig. 11A, it depicts another oral airway device, generally 830,
according to this disclosure. The device 830 comprises a laryngeal mask 833 attached
to a handle 832. The handle 832 has a length between a distal end 832A and a
proximal end 832B. The handle 832 is curved anteriorly such that the oral airway
device 830 follows the contour of the roof of a patient’'s mouth during insertion of the
oral airway device 830. The handle 832 is not a tubal body, instead it is a slide-like
groove which forms a semi-lumen 844 into which the endotracheal tube 480, or any
other tube or a device or a tool, can be loaded. At its distal end 832A, the handle 832
ends with a tongue 834 which has a ventral surface 840. A tip 834A of the tongue 834
is tapered.

[000467] A laryngeal cuff 836 is formed and attached around the perimeter of the
ventral surface 840 of the tongue 834. The structure and the attachment of the
laryngeal cuff 836 is the same as was described in connection with the laryngeal cuff
710, e.g. it can be non-inflatable, inflatable or some portions of the laryngeal cuff 836
may be inflatable, while other portions of the laryngeal cuff 836 are not inflatable. The
laryngeal cuff 836 is shaped such that it corresponds to a contour of the larynx inlet
region of a patient. Accordingly, the laryngeal cuff 836 can form a seal at the larynx
inlet region. In some embodiments, the laryngeal cuff 836 may cover less than all of the
perimeter of the tongue 834. In these embodiments, only a distal portion of the tongue
834 may be covered with the laryngeal cuff 836. In these embodiments, the laryngeal
cuff 836 only partially occludes the larynx inlet. The laryngeal cuff 836 attached to the

tongue 834 is referred to as the laryngeal mask 833.
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[000468] The laryngeal cuff 836 has slit 838 which is aligned with the semi-lumen
844, such that after the endotracheal tube 480 is placed through the vocal cords, the
oral airway device 830 can be separated from the endotracheal tube 480 through the slit
838 and removed, while the endotracheal tube 480 remains properly placed in a patient.

[000469] The central ramp 714 is positioned on the ventral surface 840 of the
tongue 834. The position, the structure and the functions of the central ramp 714 are
the same as was described in connection with the oral airway device 700. Because the
handle 832 is curved at a slope from the tongue 834, the endotracheal tube 480 or any
other device or tube or tool positioned in the semi-lumen 844 is projected at an angle
from the ventral surface 840. The angle may be the same as was described in
connection with the central lumen 704 of the oral airway device 700. The central ramp
714 supports the projected endotracheal tube 480 above the ventral surface 840.

[000470] The oral airway device 830 comprises a camera channel 842 which is a
hollow passage that runs along the length of the handle 832. The camera channel 842
can be a hollow passage which is carved out in the handle 832 or the camera channel
can be a tube which is attached, and in some embodiments, slidably attached to the
handle 832. The camera channel 842 has a proximal opening 842B, which is an inlet
into the camera channel 842. The proximal opening 842B is located at the proximal end
832B of the handle 832. The camera channel 842 has a distal opening 842A, which is
an outlet from the camera channel 842. The distal end 842A opens onto the ventral
surface 840. The camera channel 842 is sloped in the same way as was discussed in
connection with the camera channel 718. Accordingly, the camera channel 842 projects
a camera (or a tool) positioned in the camera channel 842 at a predetermined angle, as
was discussed in connection with the camera channel 718. The ramp 724 is positioned
in front of distal opening 842A. The ramp 724 has the same structure and function as
was described in connection with the oral airway device 700. A ledge 842S has the
same structure and function as was described in connection with the camera channel
718. The camera 12 with cable 16, which can be any camera as was described in
connection with other embodiments, can be inserted into the camera channel 842 and

provide continuous visualization of the endotracheal tube 480 and the patient’s tissues.
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[000471] Referring to Fig. 11B, it depicts the oral airway device 830 hosting the
endotracheal tube 480 and the camera 12 (not shown). All elements as were discussed
in connection with Fig. 9A.

[000472] Referring to Fig. 12A, it depicts a further embodiment of an oral airway
device according to this disclosure, generally 850. Unlike the oral airway device 700 or
the oral airway device 830, the oral airway device 850 does not completely occlude the
larynx inlet.

[000473] The oral airway device 850 comprises a tubal body 851, the structure and
function of which are the same as were described in connection with the tubal body 701.
Specifically, the tubal body 851 is made by the wall 852, the structure and function of
which are the same as were described in connection with the wall 702. The wall 852
has a length between a distal end 852A and a proximal end 852B. The wall 852 is
curved as was described in connection with the wall 702.

[000474] The wall 852 has the same surfaces as were described in connection with
the wall 700: a dorsal surface (not seen in Fig. 12A), a ventral surface 852D and two
flanks 852R and 852L (not seen in Fig. 12A). The wall 852 hosts a central lumen 862
with a proximal opening 852B and a distal opening 852A. The structure and the
functions of the central lumen 862 are the same as were described in connection with
the central lumen 704 of the oral airway device 700.

[000475] The wall 852 also hosts a camera channel 852 which is a hollow passage
in the wall 852. The camera channel 852 has a proximal opening 852B and a distal
opening 852A. The positioning of the camera channel 852 in the wall 852, the structure
and functions of the camera channel 852 are the same, as were described in
connection with the camera channel 718.

[000476] The wall 852 also hosts a gastric channel 860 which is a hollow passage
with a proximal opening 860B and a distal opening 860A. The positioning of the gastric
channel 860 in the wall 852, the structure and functions of the gastric channel 860 are
the same, as were described in connection with the gastric channel 720.

[000477] Just like the wall 702, the wall 852 comprises a slit 864 which is located on
the ventral surface 852D of the wall 852. The slit 864 has the same structure and

functions as were described in connection with the slit 706 of the oral airway device
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700. The wall 852 also has a recess 866 which is the same as the recess 708
described in connection with the wall 702.

[000478] At its distal end 852A, the wall 852 ends with a tongue 854. A distal tip
854A of the tongue 854 is tapered. On the ventral surface 856 of the tongue 854, one
finds the central ramp 714, the structure and functions of which are the same as were
described in connection with the oral airway device 700. An endotracheal tube or any
other device or tool hosted in the central lumen 862 is projected at a predetermined
angle from the central lumen 862, as was described in connection with the central
lumen 704. The central ramp 714 supports the projected endotracheal tube, as was
described in connection with the oral airway device 700. The wall 852 is made of a
thermoplastic material and is curved as was described in connection with the wall 702.
Accordingly, the central lumen 862 is sloped from the tongue 854, as was described in
connection with the central lumen 704.

[000479] The camera channel 858 can host the camera 12 with the cable 16 in the
same way was described in connection with the camera channel 718. A camera hosted
in the camera channel 858 is projected at a predetermined angle from the distal end
858A of the camera channel 858, as was described in connection with the camera
channel 718. The projecting camera is aligned with an endotracheal tube with the help
of a guard 758G, a camera channel ramp 859 and a ledge 858L, as was described in
connection with elements 718G, 724 and 718L.

[000480] There is a non-inflatable partial laryngeal cuff 874 formed around at least
some distal portion of the perimeter of the ventral surface 856 of the tongue 854.

[000481] The partial laryngeal cuff 874 is different from the laryngeal cuff 710
because the partial laryngeal cuff 874 covers only a portion of the larynx inlet. Thus, the
partial laryngeal cuff 874 does not occlude the larynx completely. In some
embodiments, the partial laryngeal cuff 874 covers only about 70 to 90% of the larynx
inlet.

[000482] The oral airway device 850 comprises an inflatable peripheral cuff 868
which can be inflated with a means 870. While in the embodiment of Fig. 12A, the
peripheral cuff 868 is inflatable, the peripheral cuff 868 is not inflatable in other

embodiments.
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[000483] The peripheral cuff 868 wraps around the tubal body 851 and is attached
to the wall 852. The peripheral cuff 868 is located proximally to the distal end 852A of
the wall 852. The position of peripheral cuff 868 on the wall 852 is such that the
peripheral cuff 852 can seal the area around the oral airway device 850. Accordingly,
the oral airway device 850 can be used to ventilate a patient with an endotracheal tube
or through the central lumen 862. The peripheral cuff 868 has a slit 872 which is
aligned over the slit 864. Accordingly, an endotracheal tube can be separated from the
oral airway device 850 through the slits 872 and 864. Thus, the endotracheal tube
remains in place, while the oral airway device 850 can be removed from the patient.

[000484] It should be noted that any of other oral airway devices provided in this
disclosure, including the devices 700, 730, 740 and/or 300, may also comprise the
peripheral cuff 868.

[000485] Referring to Fig. 12B, it depicts a further embodiment of an oral airway
device according to this disclosure, generally 900. Unlike the oral airway device 700 or
the oral airway device 830, the oral airway device 900 does not comprise a laryngeal
cuff and it does not occlude the larynx inlet. Instead, the oral airway device 900
comprises an upper esophagus cuff 906, as described in more detail below.

[000486] Unlike the oral airway device 850, the oral airway device 900 does not
comprise the cuff 874. Instead, the oral airway device 900 comprises the upper
esophagus cuff 906. All other elements of the oral airway device 900 are the same as
were described in connection with the oral airway device 850.

[000487] The oral airway device 900 comprises a tubal body 901, the structure and
function of which are the same as were described in connection with the tubal body 701.
Specifically, the tubal body 901 is made by the wall 902, the structure and function of
which are the same as were described in connection with the wall 702. The wall 902
has a length between a distal end 902A and a proximal end 902B. The wall 902 is
curved as was described in connection with the wall 702.

[000488] The wall 902 has the same surfaces as were described in connection with
the wall 700: a dorsal surface (not seen in Fig. 12B), a ventral surface 902D and two
flanks 902R and 902L (not seen in Fig. 12B). The wall 902 hosts a central lumen 912

with a proximal opening 912B and a distal opening 912A. The structure and the
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functions of the central lumen 912 are the same as were described in connection with
the central lumen 704 of the oral airway device 700.

[000489] The wall 902 also hosts a camera channel 916 which is a hollow passage
in the wall 902. The camera channel 916 has a proximal opening 916B and a distal
opening 916A. The positioning of the camera channel 916 in the wall 902, the structure
and functions of the camera channel 916 are the same, as were described in
connection with the camera channel 718.

[000490] The wall 902 also hosts a gastric channel 918 which is a hollow passage
with a proximal opening 918B and a distal opening 918A. The positioning of the gastric
channel 918 in the wall 902, the structure and functions of the gastric channel 918 are
the same, as were described in connection with the gastric channel 720.

[000491] Just like the wall 702, the wall 902 comprises a slit 910 which is located on
the ventral surface 902D of the wall 902. The slit 910 has the same structure and
functions as were described in connection with the slit 706 of the oral airway device
700. The wall 902 has a recess 914 which is the same as was described as recess 908
in connection with the wall 702 of the device 700.

[000492] At its distal end 902A, the wall 902 ends with a tongue 904. A distal tip
904A of the tongue 904 is tapered. On the ventral surface 908 of the tongue 904, one
finds the central ramp 714, the structure and functions of which are the same as were
described in connection with the oral airway device 700. An endotracheal tube or any
other device or tool hosted in the central lumen 912 is projected at a predetermined
angle from the central lumen 912, as was described in connection with the central
lumen 704. The central ramp 714 supports the projected endotracheal tube, as was
described in connection with the oral airway device 700. The wall 902 is made of a
thermoplastic material and is curved as was described in connection with the wall 702.
Accordingly, the central lumen 912 is sloped from the tongue 904, as was described in
connection with the central lumen 912.

[000493] The camera channel 916 can host the camera 12 with the cable 16 in the
same way was described in connection with the camera channel 718. A camera hosted
in the camera channel 916 is projected at a predetermined angle from the distal end

916A of the camera channel 916, as was described in connection with the camera
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channel 916. The projecting camera is aligned with an endotracheal tube with the help
of a guard 916G, a camera channel ramp 926 and a ledge 916L, as was described in
connection with elements 718G, 724 and 718L.

[000494] There is a no laryngeal cuff formed around at least some distal portion of
the perimeter of the ventral surface 908 of the tongue 904. Accordingly, the oral airway
device 900 does not occlude the larynx inlet. However, the distal tip of the tongue 904
is covered with an upper esophagus cuff 906 which can be used for blocking
esophagus. The upper esophagus cuff 906 is non-inflatable in the drawing of Fig. 12B.
In other embodiments, the upper esophagus cuff 906 can be inflatable.

[000495] The oral airway device 900 comprises an inflatable peripheral cuff 920
which can be inflated with a means 924. While in the embodiment of Fig. 12B, the
peripheral cuff 920 is inflatable, the peripheral cuff 920 is not inflatable in other
embodiments.

[000496] The peripheral cuff 920 wraps around the tubal body 901 and is attached
to the wall 902. The peripheral cuff 920 is located proximally to the distal end 902A of
the wall 902. The position of peripheral cuff 920 on the wall 902 is such that the
peripheral cuff 920 can seal the area around the oral airway device 900. Accordingly,
the oral airway device 900 can be used to ventilate a patient with an endotracheal tube
or through the central lumen 912. The peripheral cuff 920 has a slit 922 which is
aligned over the slit 910. Accordingly, an endotracheal tube can be separated from the
oral airway device 900 through the slits 922 and 910. Thus, the endotracheal tube
remains in place, while the oral airway device 900 can be removed from the patient.

[000497] In further aspects, this disclosure provides kits or systems for managing
patient’s airways. The kits/systems may comprise at least one of the devices described
in this disclosure and further comprising additional tools and/or materials. These kits
may include the oral airway device 460, 510, 520, 530, 540, 560, 580, 600, 700, 730,
740, 810, 300, 830, 850 and/or 900 together with any of the following: the adaptor 500
and or the adaptor 770, the ventilator adaptor 507, the camera 12, the plug 546, the
bougie 590, the adaptor 620, the adaptor 640, the adaptor 660, the adaptor 680, or any
combination thereof. The kit/system may further comprise other tools and/or a manual.

The kit/system may include any of the oral airway devices in several different sizes,
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including the oral airway devices adopted for pediatric patients. Any of the devices
described in this disclosure may be made in different sizes in order to accommodate
pediatric patients and adult patients of different body weights.

[000498] In further aspects, this disclosure provides methods for managing patient
airways, including ventilating and monitoring a patient. In these methods, at least one
of the oral airway devices 460, 510, 520, 530, 540, 560, 580, 600, 700, 730, 740, and
810 is combined with at least a camera and preferably at least with a camera and a tool,
such as for example a stylet or bougie, which can assist in placement of the oral airway
device 460, 510, 520, 530, 540, 560, 580, and/or 600 into a patient. The oral airway
devices may be also combined with a suction tube and/or a monitor of patient’s heart
tones and sounds. Any of these assemblies are then inserted into the patient’s oral
cavity and the oral airway device is then positioned in the patient’s pharynx. If needed,
a closed system can be established by using any of the cuffs 476, 494, 542, 710 and/or
the adaptors 500, 507, 770 and/or plugs 546. The assembly is then connected to a
ventilator and the patient is ventilated through the ETT lumen 468 or one of the
channels 584, 586 and/or 588.

[000499] If a patient must be intubated, an endotracheal tube can be loaded into the
ETT lumen of the oral airway device 460, 510, 520, 530, 540, 560, 700, 730 or 740.
The assembly can then deliver the endotracheal tube to the patient’s trachea and
ensure its proper placement.

[000500] The insertion of the oral airway device 460, 510, 520, 530, 540, 560, 580,
600, 700, 730, 740 and/or 810 into the patient’s oral cavity then can be conducted by
one single practitioner under continuous visualization from one or more cameras which
ensures accurate and rapid placement of the device into the patient’s pharynx. If the
oral airway device 460, 510, 520, 530, 540, 560, 700, 730 or 740 carries an
endotracheal tube, the oral airway devices can be easily separated and removed
through the slit in the endotracheal lumen from the endotracheal tube while the
endotracheal tube still remains inserted and in place in the patient. These methods
avoid repetitive intubation/extubation.

[000501] Furthermore, because the oral airway devices 460, 510, 520, 530, 540,

560, 700, 730 and 740 comprise an endotracheal tube lumen which is curved anteriorly
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at a predetermined angle and also because the devices comprise a ramp, the devices
project and hold the endotracheal tube an angle optimal for insertion through the vocal
cords. This improves the efficiency of intubation, shorts the time needed for intubation
and minimizes the risk of trauma.

[000502] After the intubation has been completed, the intubated patient can be
monitored continuously with the camera(s) and also for heart tones and sounds and/or
temperature as needed.

[000503] The present devices and methods can be used for intubating patients who
are difficult to intubate and also for patients with damaged airways. The present
devices and methods are suitable for monitoring a patient for an adverse reaction such
as for example, vomiting and/or obstruction.

[000504] While certain medical devices are described above, a person of skill would
appreciate that this invention also includes embodiments with various obvious

modifications as would be easily apparent to a person of skill.
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CLAIMS
What is claimed is:

1. An oral airway device, wherein the oral airway device comprises a curved
tubal body created by a wall which encircles an endotracheal tube (ETT)
lumen, wherein the ETT lumen has a distal opening and a proximal opening,

wherein the wall has a distal end and a proximal end and wherein the wall
has a dorsal surface and a ventral surface, and

wherein the wall further comprises two or more hollow channels in the wall
which run for at least a portion of the wall along the wall distal/proximal axis, and

each of the channels has a distal opening which is an outlet from the wall and a

proximal opening which is an inlet in the wall.

2. The oral airway device of claim 1, wherein the curved tubal body is curved
anteriorly and wherein the tubal body ends with a tongue at the distal end,

wherein the tongue has a dorsal surface and a ventral surface,

wherein the ETT lumen is a central lumen, the proximal opening of the
ETT lumen is located at the proximal end of the wall and the distal opening of the
ETT lumen is located at the distal end of the wall, the distal opening of the ETT
lumen opens the ETT lumen onto the ventral surface of the tongue, wherein the
ETT lumen is sloped at a first predetermined angle from the dorsal surface of the
tongue and the ETT lumen projects an endotracheal tube or a tool above the
ventral surface of the tongue when the endotracheal tube or the tool is hosted in
the ETT lumen,

wherein a central ramp is positioned on the ventral surface of the tongue,
the central ramp being located distally to and in front of the distal opening of the
ETT lumen, wherein the central ramp supports the endotracheal tube or the tool
above the ventral surface of the tongue when the endotracheal tube or the tool is
hosted in the ETT lumen,

wherein one of the hollow channels is a camera channel and wherein the

distal opening of the camera channel opens the camera channel onto the ventral
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surface of the tongue, wherein the camera channel is sloped at a second
predetermined angle from the dorsal surface of the tongue and the camera
channel projects a camera above the ventral surface of the tongue when the
camera is hosted in the camera channel,

wherein a camera channel ramp is positioned in front of the distal opening
of the camera channel and/or inside the distal opening of the camera channel;
and wherein the oral airway device further comprises a laryngeal cuff formed

around the perimeter of the ventral surface of the tongue.

3. The oral airway device of claim 1 or 2, wherein the oral airway device further
comprises at least one camera, wherein the camera is insertable into the
hollow channels and/or the ETT lumen, the camera is built-in the wall, the
camera is sealed to the wall, or the camera is connected slidably along the

wall.

4. The oral airway device of claim 3, wherein the camera transmits one or more
of images, heart tones, and/or breath sounds wirelessly to one or more

monitors being positioned at one or more remote locations.

5. The oral airway device of claim 1 or 2, wherein one of the hollow channels is
a gastric channel, the gastric channel having a proximal opening located at
the proximal end of the wall and a distal opening which opens on the dorsal

surface of the wall.

6. The oral airway device of claim 1 or 2, wherein the wall has a slit on the

ventral surface of the wall, and wherein the slit opens into the ETT lumen.

7. The oral airway device of claim 2, wherein the laryngeal cuff of the oral airway
device is formed only around the distal portion of the perimeter of the ventral
surface of the tongue and the laryngeal cuff does not occlude the larynx inlet
completely or the laryngeal cuff is absent and is replaced with an upper

esophagus cuff, and wherein the oral airway device further comprises a
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peripheral cuff with a slit, the peripheral cuff being wrapped around the wall
proximally to the distal end of the wall, the slit of the peripheral cuff being

aligned over the slit of the wall.

The oral airway device of claim 2, wherein the first predetermined angle is

greater than the second predetermined angle.

The oral airway device of claim 2, wherein the laryngeal cuff is non-inflatable,
only lateral portions of the laryngeal cuff are inflatable, or the laryngeal cuff is

inflatable.

10. The oral airway device of claim 2, wherein a diameter of the central lumen is

11

smaller than a diameter of an endotracheal tube, and the central lumen does
not carry the endotracheal tube, and wherein the oral airway device can be

used with a bag-mask to ventilate a patient.

. The oral airway device of claim 1 or 2, wherein the oral airway device further

comprises one or more of the following: a bougie insertable into at least one
of the hollow channels, a tongue at the distal end of the wall, a ramp being
positioned proximally to the tongue, a camera being built-in the ramp, an
esophageal stethoscope insertable into the at least one channel, an
esophageal stethoscope being built-in the wall, a temperature probe, an
inflatable cuff wrapping around the wall in the near proximity to the distal end
of the wall, a non-inflatable cuff being attached around the perimeter of the
distal end of the wall, a soft cushion being positioned under the tongue, a plug
insertable and removable from a proximal opening of at least one of the
channels; and an accessory cap which is a hollow tube with a clip attached to
the wall, the accessory cap insertable into and removable from the ETT
lumen and the clip capable of holding edges of the wall together at the slit; or

any combination thereof.
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12. The oral airway device of claim 1 or 2, wherein the oral airway device
comprises two or more cameras, each of the cameras:
being insertable into the hollow channels and the ETT lumen,
being built-in the wall,
being sealed to the wall, or

being connected slidably along the wall.

13. The oral airway device of claim 1 or 2, wherein the oral airway device
comprises three hollow channels, one of the channels having a diameter

suitable for receiving and holding a scope.

14. The oral airway device of claim 1 or 2, wherein at least one of the two or more
hollow channels has a slit, wherein each of the channel slits opens into the

ETT lumen or to the wall surface of the oral airway device.

15. The oral airway device of claim 1 or 2, wherein the wall of the oral airway
device has a recess on the ventral surface which opens a portion of the ETT

lumen on the ventral surface.

16. The oral airway device of claim 1, wherein one of the channels is a camera
channel, the camera channel being positioned near the central line of the oral
airway device and the ETT lumen being positioned peripherally to the camera

channel.

17.The oral airway device of claim 2, wherein the oral airway device further
comprises a dorsal inflatable cuff positioned on the dorsal surface of the

tongue.

18. The oral airway device of claim 2, wherein the oral airway device further

comprises a peripheral channel which is one of the hollow channels in the
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wall, the peripheral channel having a proximal opening located at the proximal
end of the wall and a distal opening which opens on the ventral surface of the
tongue proximally to the laryngeal cuff and wherein the peripheral channel
has a slit which opens the peripheral channel to the dorsal surface and/or a

flank of the wall.

19. An oral airway device comprising a curved body created by a wall which has

a distal end and a proximal end, and wherein the curved body comprises one
or more peripheral channels which are passages in the wall and which run

along the distal-proximal axis of the curved body, wherein each channel has a
distal end which is an outlet in the wall and a proximal end which is an inlet in

the wall.

20.The oral airway device of claim 19, wherein at least one of the peripheral

21.

channels is a semi-lumen which opens externally along the distal/proximal

axis of the curved body.

The oral airway device of claim 19, wherein the oral airway device further
comprises at least one of the following: a cuff at or near the distal end of the
curved body, a handle which is adhered to the wall of the curved body in the
near proximity to the proximal end of the curved body, a handle which is
attached removably to the wall of the curved body in the near proximity to the

proximal end of the curved body, or a ventilator cap.

22.An adaptor for converting a medical device into a device being compatible

with a camera, the adaptor comprising a first hollow tube with a diameter
compatible for insertion of the medical device into the first hollow tube,
wherein the medical device further comprises a camera sealed or attached
slidably along the first hollow tube and/or the medical device comprises a
second hollow tube attached along the length of the first hollow tube, the

second hollow tube being capable of receiving a camera and/or a medical
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tool.

23. The adaptor of claim 22, wherein the first hollow tube comprises a slit.

24.The adaptor of claim 22, wherein the adaptor further comprises a second
hollow tube and a third hollow tube, the second hollow tube being aligned and
attached along the length of the first hollow tube and the third hollow tube

being aligned and attached along the length of the first hollow tube.

25.The adaptor of claim 22, wherein the adaptor further comprises a backbone

rod attached to at least a portion of the length of the first hollow tube.

26.An oral airway device comprising a tubal body created by a wall which has a
length between a distal end and a proximal end, the tubal body being curved
anteriorly, the wall having a dorsal surface and a ventral surface and two
flanks, a first flank and a second flank, wherein the oral airway device
comprises three channels, a first channel, a second channel and a third
channel, the second channel and the third channel are hollow passages in the
wall along the distal-proximal axis of the wall, each of the two channels
opening with a proximal opening at the proximal end of the wall, and each of
the channels opening with a distal opening at the distal end of the wall,

wherein the first channel is located peripherally in the first flank and is a
groove which runs along the proximal-distal axis of the wall and the first channel
is not covered by the wall at least on a portion of the ventral surface and/or the
first flank of the wall, the first channel opens with a proximal opening at the
proximal end of the wall and the first channel opens with a distal opening at the
distal end of the wall;

wherein the second channel is located centrally in the oral airway device
and second channel is compatible with a camera which can be inserted and
removed from the second channel,

and the third channel is located peripherally in the second flank and the
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third channel is compatible with a camera which can be inserted and removed

from the third channel.

27.The oral airway device of claim 26, wherein the oral airway device is
compatible with a laryngoscope which comprises a blade attached to a
handle, and wherein the oral airway device has a holder attached to the
ventral surface of the wall, the blade of the laryngoscope being insertable and

removable from the holder.

28. An oral airway device comprising a handle which has a length between a
distal end an a proximal end, the handle formed as a semi-lumen capable of
hosting an endotracheal tube, the handle ending with a tongue at the distal
end of the handle, the tongue having a ventral surface and a dorsal surface,
wherein a laryngeal cuff is formed around the perimeter of the ventral surface
of the tongue or a portion of the perimeter of the ventral surface of the tongue,
and wherein the tongue and the laryngeal cuff comprise a laryngeal mask,
and wherein the oral airway device comprises a camera channel running
along the proximal-distal axis of the handle, and wherein the camera channel
is either a hollow passage in the handle or the camera channel is a tube
attached along the handle, the camera channel has a proximal opening and a
distal opening, and wherein the distal opening of the camera channel is
located on the ventral surface of the tongue; and wherein the semi-lumen
opens with a distal opening on the ventral surface of the tongue; and wherein
the laryngeal cuff is inflatable, non-inflatable or lateral portions of the
laryngeal cuff are inflatable, while the rest of the laryngeal cuff is non-

inflatable.

29. A method for ventilating a patient, the method comprising:
inserting a camera into one of the channels in the oral airway device of
claim 1 or 2, inserting the assembly of the oral airway device of claim 1 or 2 with

the camera into the patient’s oral cavity under continuous visualization by the
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camera, and positioning the assembly in the patient’s pharynx,
establishing a closed system in the assembly, and

connecting the assembly to a ventilator.

30. The method of claim 29, wherein the method further comprises inserting at
least one of a tool and/or suction tube into one of the channels and wherein
the closed system is established by at least one of the following: placing a
ventilation adaptor over the wall of the oral airway device of claim 1 or 2

and/or inserting a plug into at least one of the channels.

31. A system for managing airways in a patient, the system comprising:

the oral airway device of claim 1 or 2;

a camera insertable and removable from the channels and the ETT lumen;
and

a ventilator adaptor with at least one cap for establishing a closed system

in the oral airway device.

32. A method for intubating a patient, the method comprising:

a) inserting an endotracheal tube into the ETT lumen of the oral
airway device of claim 1 or 2,

b) positioning the assembly of step a) in the patient and inserting the
endotracheal tube through the vocal cords under visualization by a camera;

C) separating the endotracheal tube from the oral airway device
through the slit; and

d) removing the oral airway device from the patient while the

endotracheal tube remains inserted.
33. A method for extubating a patient or exchanging an endotracheal tube in a

patient intubated with a first endotracheal tube placed in the oral airway

device of claim 1 or 2, the method comprising:
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a) removing the first endotracheal tube from the patient while the oral
airway device remains placed in the patient under continuous visualization from a
camera placed in one of the hollow channels of the oral airway device of claim 1 or 2;
and

b) if the first endotracheal tube should be exchanged, inserting a
second endotracheal tube into the central lumen of the oral airway device which is still
placed in the patient and placing the second endotracheal tube through the patient’s

vocal cords under continuous visualization by the camera.
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