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MEDICAL DEVICES WITH CAMERA AND METHODS OF PLACEMENT

CROSS-REFERENCE TO RELATED APPLICATIONS

This application claims a benefit of priority from us patent application
15/692,416 filed August 31, 2017, the entire disclosure of which is herein incorporated

by reference.

FIELD OF THE INVENTION

The invention provides a set of disposable medical devices, including
various intubating devices, which are combined with a disposable camera providing
continuous visualization during and after placement in a patient. A sound device, such
as a microphone, may be incorporated in many devices and provides continuous
monitoring of breath and heart sounds in a patient. The continuous visualization and
sound monitoring of the patient are in real time and enable remote monitoring as well.
Methods for rapid and accurate placement of a medical device in a patient are provided

as well.

BACKGROUND

Various devices are available to stabilize a patient and facilitate his
breathing, feeding and medication delivery. Such devices are used in patients during
surgical procedures, after certain traumas including spinal cord injuries, and in patients
suffering from certain medical conditions including advanced Alzheimer disease. These
devices include endotracheal tubes, airway devices, feeding tubes, oral airways, nasal

cannulas and the like.

The process of placing a breathing tube in a patient is called intubation.
Devices such as laryngoscopes, video-laryngoscopes, fiberoptic scopes, as well as
other proprietary videoscopes have been developed. These devices provide accuracy
for initial placement, but do not provide continuous visualization or mobility of the image
after a medical device has been placed in a 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
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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.

Thus, there remains the need for improved devices which can be easily
monitored remotely by a qualified personal during placement and after placement for an
adverse reaction. After a medical device has been placed in a patient, the need
remains to monitor in real time the patient’s possible adverse reactions such as for

example, aspiration, airway secretion, apnea, etc.

Certain medical devices which provide continuous visualization are
described in US Patent 9,415,179, 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. This prevents the
camera from coming into a contact with a patient’s body and allows for the camera to be
reused in various devices and between different patients without the need for
sterilization. While these devices may comprise a disposable camera, the devices still

comprise a separate camera tube sealed at the distal end.

SUMMARY

The present invention provides a set of medical devices equipped with a
disposable camera without a separate sealed camera tube. The camera can be
transferred between various devices. Each of the devices can provide continuous
visualization during intubation, extubation and while being positioned in the patient’s
body. The devices do not comprise a camera tube which is sealed at the distal end,

thus the camera can be transferred between various devices.

The devices include a medical intubating device comprising a camera
combined with a second device comprising an endotracheal tube, oral airway,
tracheostomy tube, suction catheter, tubeless intubating device, supraglottic oral airway,
truncated supraglottic oral airway, tool tube, ventilation cap, medical examination glove

and/or stylet. The camera has a distal end and a proximal end and wherein the second
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device has a distal end and a proximal end. The distal end of the camera is in near
proximity with the distal end of the second device. In some of the devices, the camera
is attached to a tube. The camera is combined with the second device by the second
device being placed into the tube. The position of the camera on the second medical
device can be adjusted by sliding the tube along the proximal-distal axis of the second

device.

In some of the devices, the camera is attached to at least one ring which
may optionally comprise a clasp. The second device comprises a tubal body. The
camera is combined with the second device by the ring being secured around the tubal
body.

In some of the devices, the second device comprises a cuff. The camera
is combined with the second device by being placed under the cuff such that the distal

end of the camera is positioned distally to the cuff.

In some of the devices, the camera is attached to the tool tube and/or the
stylet. The tool tube can be a slit wall tube and a bougie is insertable in the slit wall
tube.

In some of the devices, the camera is attached to the tool tube and the
stylet, and a bougie is placed in the tool tube. The bougie has a proximal end and a
distal end, and wherein the distal end of the bougie protrudes distally from the tool tube

and wherein the bougie protrudes distally to the distal end of the camera.

The second device can be an endotracheal tube and an inflatable cuff
which is wrapped around the endotracheal tube near the distal end of the endotracheal
tube, and wherein the camera is sealed externally along the proximal-distal axis of the

endotracheal tube.

The second device can be the endotracheal tube with an inflatable cuff
which is wrapped around the endotracheal tube near the distal end of the endotracheal
tube, and wherein the camera is sealed externally along the proximal-distal axis of the

endotracheal tube.
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The second device can be the endotracheal tube with an inflatable cuff
which is wrapped around the endotracheal tube and the camera near the distal end of
the endotracheal tube, and wherein the distal end of the camera collects images distally
to the cuff.

The second device can be the endotracheal tube with an inflatable cuff
which is wrapped around the endotracheal tube and the camera is positioned near the
distal end of the endotracheal tube, and wherein the endotracheal tube comprises a
sleeve near the proximal end of the endotracheal tube, and wherein the camera is

inserted into the sleeve.

The second device can be the tracheostomy tube comprising a tubal body
with a plate and an inflatable cuff wrapped around the tubal body in proximity to the
distal end of the tubal body, and wherein the camera is combined with tubal body
externally by being inserted into an opening of the plate and being placed under the

inflatable cuff.

The second device can be the endotracheal tube, wherein the
endotracheal tube is combined with a tool tube externally, wherein the tool tube can
optionally comprise a cap, and wherein the endotracheal tube is held in place on the
endotracheal tube with at least one ring, wherein the camera slides inside the tool tube
and wherein at least one of the following tools is optionally inserted in the tool tube:
biopsy forceps, esophageal stethoscope, cuff tube, suction tube, nasogastric tube, stylet

and/or bougie.

The second device can be the endotracheal tube, wherein the
endotracheal tube is combined with a tool tube externally, wherein the tool tube can
optionally comprise a cap, and wherein the endotracheal tube is held in place on the
endotracheal tube with a cuff which wraps around the tool tube and endotracheal tube,
wherein the camera slides inside the tool tube and wherein at least one of the following
tools is optionally inserted in the tool tube: biopsy forceps, esophageal stethoscope, cuff

tube, suction tube, nasogastric tube, stylet and/or bougie.
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The second device can be the oral airway which comprises a curved tubal
body with a proximal end and a distal end, wherein the tubal body has a lumen and
comprises a plate at the proximal end of the curved tubal body, and wherein the camera
is combined with the tubal body by being inserted through an opening in the plate and
then through an opening in the wall of the curved tubal body, the distal end of the
camera being inside the lumen and in near proximity with the distal end of the curved
tubal body.

The second device can be the oral airway which comprises a hollow
curved tubal body with a proximal end and a distal end, wherein the hollow tubal body
has a lumen and comprises a plate at the proximal end of the curved tubal body, and
wherein the camera is combined with the tubal body by being inserted through an
opening in the plate and placed along the hollow curved tubal body externally, wherein
the second device further comprises a second hollow tubal body which is aligned with
the hollow curved tubal body, and wherein a balloon wraps around the hollow curved

tubal body, the second hollow tubal body and the camera.

The second device can be the oral airway device which comprises a two-
part tubal body made from an outer cylindrical tube wall and an inner cylindrical tube,
wherein the inner cylindrical tube is at least partially inserted into the outer cylindrical
tube, wherein the inner cylindrical tube wall is extendable, the camera is combined with
the oral airway device by being inserted inside the two-part tubal body through an
opening located in proximity to the proximal end of the tubal body, the second device

further optionally comprises a bougie.

The second device can be the oral airway device which comprises two
hollow tubes, a first hollow tube and a second hollow tube, wherein the first hollow tube
is inserted inside the second hollow tube partially, the first hollow tube is longer in length
than the second hollow tube, the first hollow tube being insertable and removable from
the second hollow tube, the first hollow tube comprising a tapered tongue at the distal
end, the second hollow tube comprises a plate at the proximal end, wherein the camera

is inserted through an opening in the plate and is combined with the second device by
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being positioned externally along the second hollow tube, and wherein the oral airway

device comprises a tool lumen.

The second device can be the oral airway device which comprises a
curved tubal body with a central lumen and a plate at a proximal end of the curved tubal
body, wherein the a cuff wraps around the curved tubal body and a handle is attached
to the cuff, wherein the cuff is movable from the proximal end on the curved tubal body
to the distal end of the curved tubal body with the handle and wherein the camera is
combined with the oral airway device by being inserted in an opening in the plate,
positioned along the curved tubal body externally and wherein the cuff wraps over the

camera such that the distal end of the camera is positioned distally to the cuff.

The second device can be the oral airway device which comprises a
curved tubal body with a central lumen, wherein two tubes are inserted in the central
lumen, the first hollow tube and a second hollow tube with a slit wall, wherein the first
tube and the second tube are each attached to the wall of the oral airway device and
wherein a distal end of the first tube and a distal end of the second tube are near a
distal end of the curved tubal body, and wherein a camera is insertable in the first tube
and a bougie and/or a medical tool is insertable in the second tube. A cuff wraps

around the curved tubal body near the distal end of the curved tubal body.

The second device can be the supraglottic oral airway, wherein the
supraglottic oral airway comprise a tubal body with a central lumen, wherein a soft cuff
wraps around the distal end of the tubal body, wherein the wall of the tubal body
comprises a first lumen and a second lumen with a slit, and wherein a camera is
insertable in the first lumen and a bougie is insertable in the second lumen, and wherein
the slit connects the second lumen with a central lumen of the tubal body. In some
embodiments, the tubal body is truncated and the device comprises a handle with a
holder, a first tube which connects with the first lumen and a second tube with slit wall

which connects with the second lumen with a slit.

Also provided are methods of intubating a patient, in which any of the
medical devices are inserted by guiding the insertion with a bougie under the

continuous visualization with the camera.
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BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1A and 1B depict two embodiments for an endotracheal device
equipped with a camera. Fig. 1A is an embodiment in which the camera is positioned
proximally to a cuff. Fig. 1B is an embodiment in which the camera is positioned distally
to the cuff.

Figs. 2A and 2B depict side views of an alternative embodiment for an
endotracheal device equipped with a camera delivered through a sliding sleeve. A

camera can slide along the endotracheal tube.

Fig. 3A, depicts an endotracheal device equipped with a camera
comprising rings. Fig. 3B is a side view of the camera comprising two rings. Fig. 3C is
a cross-sectional view through a camera showing an adjustable sliding ring with a clasp

attached to the camera.

Fig. 4A depicts an endotracheal device in which an endotracheal tube is
inserted inside of a tube attached to a camera. Fig. 4B depicts a camera attached to a

tube. Fig. 4C is a cross-sectional view of the camera attached to the tube of Fig. 4B.

Fig. 5A depicts a tracheostomy tube equipped with a camera externally.
Fig. 5B depicts a tracheostomy tube equipped with a camera placed inside of the

tracheostomy tube.

Fig. 6A depicts a suction catheter equipped with a camera internally. Fig.

6B depicts a suction catheter equipped with a camera externally.

Fig. 7A depicts a tubeless intubating device equipped with a camera. Fig.
7B depicts combining the tubeless intubating device of Fig. 7A with an endotracheal
tube. Fig. 7C depicts loading of a supraglottic airway onto the tubeless intubating
device of Fig. 7A. Fig. 7D depicts an assembly of the supraglottic device of Fig. 7C with
the tubeless intubating device of Fig. 7A.

Fig. 8 depicts a tool tube and camera combined with an endotracheal tube

by the means of rings.
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Fig. 9A depicts an assembly of a camera with a tool tube and further
assembled with an endotracheal tube. Fig. 9B depicts various medical devices to be

inserted into the tool tube of the Fig. 9A.

Fig. 10A depicts an oral airway device equipped with a camera inserted
through a channel. Fig. 10B depicts inserting an endotracheal tube into the oral airway
device of Fig. 10A. Fig. 10C depicts a further embodiment with an alternative
positioning of the channel on the oral airway device body. Fig. 10D is a further
embodiment of an oral airway device comprising two balloons and a camera. Fig. 10E
depicts an oral airway device combined with a bougie. Fig. 10F depicts the oral airway

device of Fig. 10E assembled with an endotracheal tube.

Fig. 11A depicts an oral airway device of adjustable length. Fig. 11B
depicts the device of Fig. 11A assembled with an endotracheal tube. Fig. 11C is an
enlarged view of the distal portion of the device of Fig. 11A with a camera immobilized
in the oral airway tube. Fig. 11D is an enlarged view of the distal portion of the device
of Fig. 11A with a camera being mobile and able to slide in and out from the oral airway

tube. Fig. 11E is another embodiment of an oral airway device of adjustable length.

Fig. 12A is embodiment of a camera assembled with a stylet. In the

embodiment of Fig. 12B, the stylet is curved.

Fig. 13 depicts an oral airway device comprising two tubes with a bougie

and a camera.

Fig. 14A depicts an oral airway device with a cuff operated by a handle.

Fig. 14B depicts the device of Fig. 14A with the cuff being moved distally.

Fig. 15A depicts an oral airway device equipped with a camera and a slit
wall tube, both positioned internally in the oral airway device. Fig. 15B depicts another

embodiment for an oral airway device equipped with a camera and a slit wall tube.

Fig. 16A depicts a supraglottic airway device with a camera and slit wall
tube. Fig. 16B depicts positioning of an endotracheal tube into the supraglottic airway
device of Fig. 16A.
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Fig. 17A depicts a truncated supraglottic airway device with a camera and
slit wall tube. Fig. 17B depicts positioning of an endotracheal tube into the supraglottic

airway device of Fig. 17A.

Fig. 18A depicts a medical examination glove equipped with a camera.
Fig. 18B is an alternative embodiment of a medical examination glove equipped with a

camera.

Fig. 19A depicts a camera equipped with two holders. Fig. 19B depicts an

assembly of the camera of Fig. 19A with an endotracheal tube.

Fig. 20 depicts a ventilation cap equipped with a camera and the use of

the ventilation cap in a supraglottic airway device or endotracheal tube.

Fig. 21 depicts a laparoscopic trocar equipped with a camera.

DETAILED DESCRIPTION

The present invention provides medical devices equipped with a camera
for intubation, ventilation, feeding and monitoring of a patient. The present invention
also provides methods for rapid and accurate placement of a medical device in a patient
and remote continuous real-time monitoring of the patient after the placement.

The invention provides a set of medical devices equipped with a
disposable camera which can be transferred between the devices as needed. These
devices provide continuous visualization of any of the following in a patient in real time:
nasopharynx, pharynx/hypo pharynx, supraglottic structures, airway, internal organ
anatomy, vocal cords during normal and abnormal ventilation. The devices also allow
detection of abnormal anatomy and abnormal vocal cord movements.

A camera in the present devices comprises 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.

Referring to FIG. 1A, this embodiment provides an endotracheal device,

generally 10. The endotracheal device 10 comprises an endotracheal tube 12 with a

9
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distal end 12A and a proximal end 12B. The endotracheal tube 12 comprises an
inflatable cuff 13 wrapped around the endotracheal tube 12 proximally to the distal end
12A. The cuff 13 can be inflated with means 14 after the endotracheal tube 12 is placed
in a patient. The endotracheal tube 12 comprises a plate 15 positioned near the
proximal end 12B. The plate 15 is perpendicular to the endotracheal tube 12 and
prevents the endotracheal tube 12 from sliding into the patient’s body after the device
10 has been placed into the patient.

A camera 16 is sealed externally along the proximal-distal (12B-12A) axis
of the endotracheal tube 12. A diameter of the camera 16 is not limited by a diameter of
the endotracheal tube 12. The diameter of the camera 16 can be larger or smaller than
the diameter of the endotracheal tube 12. This may be particularly beneficial for
pediatric patients and patients with abnormal anatomy.

In the embodiment of Fig. 1A, the camera 16 is positioned proximally to
the cuff 13. The camera 16 may comprise a battery (not shown), and/or electric wire 18
for connection to an external device such as a computer and monitor (not shown). The
camera 16 may also comprise means for transmitting images wirelessly. The camera
16 may further comprise a light source which can be built-in the camera 16.

At least in some applications, the camera 16 is a digital camera equipped
with a chip and the camera 16 collects and transmits images continuously. The camera
16 can be connected wirelessly or hard-wired with a computer network (not shown)
which collects and analyzes images obtained by the camera 16. This arrangement
permits for remote, continuous and real-time monitoring of the endotracheal device 10
during placement and after-placement in a patient. Thus, an accurate and rapid
placement of the endotracheal device 10 can be achieved. Further and because the
camera 16 continues to acquire images after the endotracheal device 10 is placed
inside of a patient, the patient can be monitored in real time for adverse reactions such
as bleeding, airway obstruction, shifting or malfunctioning, etc. of the endotracheal
device 10 and other reactions. The endotracheal device 10 may continue to transmit
images and information for as long as it remains in a patient.

The endotracheal device 10 can be further equipped with a sound-

monitoring device (not shown) such as microphone which can monitor heart beats and

10
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breathing tones and can be connected by wire or wirelessly to a remote device which
collects and monitors patient’s vital signals.

In the embodiment of Fig. 1A, the camera 16 is placed proximally to the
cuff 13 and externally to the endotracheal tube 12. It will be understood that the
endotracheal device 10 can be built with any endotracheal tube 12, including single-
lumen and double-lumen tubes. The endotracheal device 10 can be used for either
pediatric or adult patients. The endotracheal device 10 can be made in various sizes.

Fig. 1B is another embodiment of an endotracheal device 20 which
comprises the endotracheal tube 12 with the cuff 13 and other elements as described in
connection with Fig. 1A. In the embodiment of Fig. 1B, the camera 16 is sealed
externally to the endotracheal tube 12 along the distal-proximal axis 12A-12B. Unlike
the embodiment of Fig. 1A, the camera 16 in the embodiment of Fig. 1B is placed under
the cuff 13 and it collects images distally from the cuff 13. It will be understood that the
endotracheal device 20 can be built with any endotracheal tube 12, including single-
lumen and double-lumen tubes. The endotracheal device 20 can be used for either
pediatric or adult patients. The endotracheal device 20 can be made in various sizes.

It will be readily appreciated by a person of skill, that in the embodiments
of Figs. 1A and 1B, the camera 16 is sealed along the endotracheal tube 12. In other
embodiments, the camera 16 can be combined with the endotracheal tube 12 such that
the camera 16 can slide up and down along the proximal-distal axis 12B-12A of the
endotracheal tube 12.

The camera 16 can be combined with the endotracheal tube 12 by being
sealed with an adhesive to the endotracheal tube 12. In alternative, the camera 16 can
be attached to the endotracheal tube 12 such that the camera 16 can be separated from
the endotracheal tube 12 and transferred to another medical device. This reversible
attachment can be achieved by clipping the camera 16 to the endotracheal tube 12 with
at least one clip or by tying the camera 16 to the camera tube 12 with a rope, thread or
and/or by plastic and/or robber band. In alternative, the camera 16 can be equipped
with at least one ring which can slide over the endotracheal tube 12 and thereby
combine the camera 16 with the endotracheal tube 12 such that the camera 16 can

slide along the endotracheal tube 12.

11
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Figs. 2A and 2B provide another embodiment for an endotracheal tube 30
equipped with a sleeve 32. In this embodiment, an endotracheal tube 12 comprises a
distal end 12A and a proximal end 12B. The sleeve 32 is placed near the proximal end
12B. An inflatable cuff 13 is wrapped around the endotracheal tube 12 near the distal
end 12A. The cuff 13 can be inflated with means 14. A camera 16 is combined with the
endotracheal tube 12 by being placed through the sleeve 32, along the endotracheal
tube 12 and under the cuff 13. The camera 16 can slide along the proximal-distal axis
12B-12A such that the camera 16 can be positioned right at the distal end 12A of the
endotracheal tube 12, as shown in Fig. 2A. The camera 16 can also slide further
distally under the cuff 13 such that the camera 16 is now positioned distally to the distal
end 12A of the endotracheal tube 12 and provides images distally to the distal end 12A
of the endotracheal tube 12, as shown in Fig. 2B. The sleeve 32 is made of a flexible
material, such as for example plastic or rubber. This allows for sleeve 32 to easily
collapse as needed when the camera 16 moves distally along the endotracheal tube 12.
Compare the sleeve 32 in Fig. 2B where the sleeve 32 in the collapsed position versus
the sleeve 32 in Fig. 32A where the sleeve 32 is in a fully extended position.

At any time, a practitioner can manipulate the positioning of the camera 16
through the sleeve 32, including to move the camera 16 proximally or distally, and/or to
remove the camera 16 from the patient while the endotracheal tube 12 still remains in
place in the patient. This arrangement allows for transferring the camera 16 between
different devices. This arrangement also allows for adjusting the position of the camera
16 in the patient, depending on an area that needs to be monitored. It will be
appreciated that the device 30 can comprise more than one camera. In these further
embodiments, a second camera can provide additional images from a location proximal
or distal to the camera 16.

A particularly important advantage can be obtained by combining the
camera 16 with a bougie, flexible stylet or any other tool which can be used for guiding
the placement of the endotracheal tube 12 under continuous visualization from the

camera 16.

12
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Fig. 3A provides a further embodiment of an endotracheal device 40 which
comprises an endotracheal tube 12 with a distal end 12A and a proximal end 12B and a
plate 15 near the proximal end 12B.

The endotracheal tube 12 comprises an inflatable cuff 13 wrapped around
the endotracheal tube 12 proximally to the distal end 12A. The cuff 13 can be inflated
with means 14 after the endotracheal tube 12 is placed in a patient. The endotracheal
device 40 comprises a camera 16 with electric wire 18. In some embodiments, the
camera 16 can be wireless.

In the embodiment of Fig. 3A, the camera 16 is attached to the
endotracheal tube 12 externally with rings 44 and 42 which wrap around the
endotracheal tube 12. The endotracheal tube 12 is combined with the camera 16 by
placing the endotracheal tube 12 through the rings 42 and 44. It will be appreciated that
the positioning of the camera 16 along the distal-proximal axis (12A-12B) of the
endotracheal tube 12 can be easily adjusted by adjusting the positioning of the rings 42
and 44.

The camera 16 comprises two rings 42 and 44 as shown in more detail in
Fig. 3B depicting rings 42 and 44 attached to the disposable camera 16. The number of
rings can vary between different embodiments. In various embodiments, from one to
ten rings can be attached to the camera 16. In some embodiments, rings can have an
adjustable diameter. This can be achieved by equipping a ring with a clasp.

At least in some embodiments, a ring 46 has a clasp 48 as shown in Fig.
3C which is a cross-sectional view of the camera 16 to which the ring 46 is attached.
The clasp 48 permits secure connection of the camera 16 to tubal devices of various
diameters because the diameter of the ring 46 can be adjusted as needed. Thus, the
same camera 16 with the ring 46 can be used on a pediatric endotracheal tube and an
endotracheal tube of the adult size. It will be appreciated that the camera 16 with the
ring 46 can be combined not only with an endotracheal tube, but with any other medical
tubal device. For example, the camera 16 can be combined with an endotracheal tube,
oral airway and any other devices described in this disclosure.

Fig. 4A provides a further embodiment of an endotracheal device 50 which

comprises an endotracheal tube 12 with a distal end 12A and a proximal end 12B. The
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endotracheal device 50 may comprise a cuff 52 which is wrapped around the
endotracheal tube 12 slightly above the distal end 12A, and which can be inflated with
means 54. The endotracheal tube 12 can also comprise a plate 55 which is
perpendicular to the tubal body 12 and is located near the proximal end 12B. After the
intubation, the plate 55 remains outside the patient’s body and prevents the
endotracheal tube 12 from sliding down into the patient.

As shown in Fig. 4A and more in detail in Fig. 4B, a camera 16 is attached
along the body of a tube 56. The diameter of the tube 56 is larger than the diameter of
the endotracheal tube 12. The endotracheal tube 12 can be placed inside of the tube
56 such that the camera 16 can be positioned along the endotracheal tube 12. As can
be appreciated from Fig. 4A, the tube 56 can slide along the endotracheal tube 12.
Accordingly, the camera 16 can be placed closer or further away from the cuff 52. Fig.
4B shows the attachment of the camera 16 to the tube 56. Fig. 4C is a cross-sectional
view through the camera 16 and the tube 56 showing that the camera 16 is sealed to
the tube 56. In the drawings 4A-4C, the camera 16 comprises a wire 18. Other
embodiments include those in which a wireless camera is used. As can be appreciated
from Fig. 4A, the tube 56 can rotate around the tube 12. Thus, the camera 16 can
provide a 360-degree panoramic view of an area inside the patient’s body.

Further embodiments provide various tracheostomy tubes equipped with a
camera. Fig. 5A depicts a side view of an embodiment for a tracheostomy device,
generally 60. The device 60 comprises a tubal body 62 with a distal end 62A and a
proximal end 62B. An inflatable cuff 64 is wrapped around the tubal body 62 in
proximity to the distal end 62A, but never at the very distal end 62A. The cuff 64 can be
inflated with a device 66 after proper placement of the device 60 in a patient. At the
proximal end 62B, the tubal body 62 protrudes through a plastic plate 68 such that
some portion of the tubal body 62 is proximal to the plastic plate 68 and will remain
outside of a patient’s neck after the device 60 is positioned in the patient.

The plastic plate 68 may be oval in shape with the tubal body 62
protruding from the plate 68 in the middle of the oval plastic plate 68. The plastic plate

68 may have two openings 69, one on each side of the plate such that the device 60
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can be secured around patient’s neck with some bandage by tying the device 60
through the openings 69 around patient’s neck.

In the embodiment of Fig. 5A, a camera 16 is sealed or otherwise
attached to the tubal body 62 externally. The camera 16 is sealed or otherwise
attached externally along the proximal-distal (62B-62A) axis to the tubal body 62. The
camera 16 is placed under the cuff 64 such that the cuff 64 wraps over the camera 16
and the camera 16 can capture images near the distal end 62A.

A wire 18 of the camera 16 protrudes through the plastic plate 68 and
remains outside of patient’s neck. In further embodiments, the camera 16 can be in
communication with a monitoring device wirelessly. A light source can be added to
camera 16.

Fig. 5B depicts another embodiment for a tracheostomy device, generally
70. In this embodiment, the device 70 comprises the same tubal body 62, cuff 64, plate
68 and other components as was discussed in connection with the device 60.

However, unlike the device 60, a camera 16 is placed inside of a lumen 72
of the tubal body 62. The camera 16 may be sealed or otherwise attached internally to
the tubal body 62 along the proximal-distal (62B-62A) axis such as the distal end 16A of
the camera 16 is in close proximity with the distal end 62A of the tubal body 62. A
proximate end 16B of the camera 16 remains outside the patient’s body. The camera
16 can be connected by electrical wire 18 to a monitoring device (not shown). In other
embodiments, the camera 16 communicates with a monitoring device wirelessly. In
some embodiments, the camera 16 comprises a light source.

Referring to Fig. 6A, this embodiment provides a suction catheter with a
camera, generally 80. The suction catheter 80 comprises a hollow tubal body 82 which
is not flexible in the embodiment of Fig. 6A. In other embodiments, a suction catheter
can be any suction catheter known in the art. A camera 16 is positioned inside the
suction catheter body 82 through an opening 83 which is in near proximity with a
proximal end 82B of the suction catheter 82. The camera 16 may comprise wire 18.
The distal end 16A of the camera 16 is aligned with the distal end 82A of the suction

catheter 82, while the proximal end 16B of the camera 16 protrudes outside the
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patient’s body such that the camera 16 can be pulled out from the patient while the
catheter body 82 still remains in the patient.

Another embodiment of a suction catheter 86 is shown in Fig. 6B. In this
embodiment, the camera 16 is placed externally along the suction tube 82. The camera
16 can be glued or otherwise attached to the body 82 along the proximal-distal axis
(82B-82A). The distal end 16A of the camera 16 is distal to the distal end 82A of the
suction catheter body 82. The proximal end 16B of the camera 16 is near the proximal
end 82B of the suction catheter body 82. The device 86 can work with suction caps.

Further embodiments provide a tubeless intubating device shown in Figs.
7A-7D, generally 90. The tubeless intubating device 90 comprises an ellipsoid body 92
which has an upper oval surface 93 with a lumen opening 93A on the upper oval
surface 93 of the ellipsoid body 92 as shown in Fig. 7A. The upper oval surface 93 is
connected to the bottom half-ellipsoid surface 94 as shown in Fig. 7A such that the
distal end 92A of the ellipsoid body 92 is tapered because the bottom half-ellipsoid
surface 94 is tapered at the distal end 92A. The ellipsoid body 92 encloses a lumen 96
which opens onto the upper oval surface 93 with the lumen opening 93A. The lumen 96
opens on the proximal side of the bottom half-ellipsoid surface 94 with a canal 98 which
connects to the bottom half-ellipsoid surface 94 and extends beneath the bottom half-
ellipsoid surface 94. The bottom half-ellipsoid surface 94 also connects to a handle
100.

The handle 100 comprises three parts connected together: the proximal
part 100A, the middle part 100B and the distal part 100C. The proximal part 100A may
be made in flat rectangle shape with a ring-holder 102 attached on the bottom surface
of the proximal part 100A. The 100A part bends down at about a 90-degree angle at its
distal part where it connects to the middle part 100B. The middle part 100B is also of
flat rectangle shape and may vary in length. As can be seen from Fig. 7A, the canal 98
is connected to the bottom surface of the middle part 100B at the distal portion of the
middle part 100B. The middle part 100B connects to the distal part 100C at its distal
end. The middle part 100B bends up at about a 90-degree angle at the distal part and
connects to the distal part 100C. The distal part 100C connects by its distal end to the
oval upper surface 93 of the ellipsoid body 92.

16



10

15

20

25

30

WO 2019/046509 PCT/US2018/048702

A camera tube 16 is attached along the handle 100 on its upper surface
such that the camera 16 extends along the handle 100 from its proximal end 100A and
all the way into the distal portion 100C. The camera 16 can slide along the proximal-
distal axis of the handle 100. The camera 16 may further comprise a light source. In
some embodiments, the ellipsoid body 92 can comprise an inflatable cuff (not shown in
Fig. 7A) which can be inflated with a means 104.

In some embodiments, the handle 100 can be made of flexible material.
In other embodiments, the tubeless intubating device 90 can be designed without the
cuff. In some embodiments, the camera 16 is fixed to the handle 100. In other
embodiments, the camera 16 can slide along the proximal-distal axis of the handle 100.
The distal end 16A of the camera 16 is aligned inside the lumen 96 and can capture
images at this location.

The tubeless intubating device 90 can be used for intubating a patient with
an endotracheal tube of any size under continuous visualization of the camera 16. The
tubeless intubating device 90 can be also used for extubation and for reintubation of a
patient. It can also act as a supraglottic device with an endotracheal tube inflated with
the cuff.

As shown in Fig. 7B, an endotracheal tube 106 can be loaded onto the
tubeless intubating device 90 such that the proximal end 106B of the endotracheal tube
106 is secured on the tubeless intubating device 90 with the ring holder 102. It will be
appreciated that any endotracheal tube can be loaded into the device 90 and inserted
into a patient.

As can be seen in Fig. 7B, the endotracheal tube 106 in this embodiment
is equipped with a cuff 108 in the proximity to the distal end 106A of the endotracheal
tube 106. The distal end 106A of the endotracheal tube 106 is then passed through the
canal 98 and through the lumen 96 such that the distal end 106A of the endotracheal
tube 106 protrudes from the lumen opening 93A on the upper oval surface 93 of the
ellipsoid body 92, as shown in Fig. 7B. The endotracheal tube 106 can slide along the
proximal-dorsal axis of the tubeless intubating device 90 such that a longer or shorter

portion of the endotracheal tube 106 protrudes from the lumen opening 93A. The
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endotracheal tube cuff 108 can be inflated after it is loaded into the device 90 and
secured in place with the ring holder 102.

As can be further appreciated from Fig. 7B, after the tubeless intubating
device 90 delivers and assists in placing the endotracheal tube 106 in the patient under
direct and continuous visualization, the tubeless intubating device 90 can be easily
removed from the patient while the endotracheal tube 106 remains safely in place under
continuous vision. Thus, the tubeless device 90 can be used with a standard
endotracheal tube to intubate and extubate a patient. The device 90 can be also used
as a supraglottic device.

As shown in Figs. 7C and 7D, the tubeless intubating device 90 can be
used for intubation and extubation of a patient with a supraglottic airway, generally 110.
The device 90 can also be used for placement of a laryngeal mask airway. As shown in
Fig. 7D, the supraglottic airway 110 is secured in the device 90 with the ring holder 102
such that the distal end of the device 110 is aligned with the distal end of the device 90
and the lumen 96 of the device 90 is aligned with the lumen 112 of the device 110 and
secured. Because the assembly of the devices 90 and 110 is equipped with the camera
16, it provides continuous visualization of patient’s supraglottic structure during
placement.

Fig. 8 provides a further embodiment for an endotracheal device,
generally 120. The device 120 comprises an endotracheal tube 12 combined with a tool
tube 122. The tool tube 122 is combined with the endotracheal tube 12 externally and
is held in place on the endotracheal tube 12 with rings 124. The rings 124 are attached
to the tool tube 122. The rings 124 can slide long the endotracheal tube 12 and move
the tool tube 122 on the endotracheal tube 12 closer or further away from a cuff 13
located in near proximity to the distal end 12A of the endotracheal tube 12. The tool
tube 122 is hollow and a medical tool and/or camera 16 can be placed inside the tool
tube 122 through its proximal end 122B. The camera 16 can slide inside the tool tube
122 and may protrude distally from the distal end 122A of the tool tube 122. The
camera 16 can be removed from the tool tube 122 while the tool tube 122 is still in place
in the patient. A tool, including but not limited to, biopsy forceps 124, esophageal

stethoscope 126, cuff tube 128, suction tube 130, nasogastric tube 132, stylet 134
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and/or bougie 136 can be inserted in the tool tube 122 through an opening at the
proximal end 122B.

Each of the ring holders 124 is attached to the tool tube 122. The ring
holder 124 can be a complete ring or a half-ring. It can be also equipped with a clasp. It
is understood that the tool tube 122 can be attached with the ring holder 124 to any
tubal medical device. The tool tube 122 can then slide on the tubal medical device or
endotracheal tube 12 proximally or distally. The tool tube 122 can also rotate about the
tubal medical device or endotracheal tube 12. In other embodiments, the tool tube 122
can be placed internally into an endotracheal tube or supraglottic airway lumen. It will
be appreciated that in the Fig. 8, the tool tube 122 is equipped with two rings 124
attached to the tool tube 122. In further embodiments, the tool tube 122 can be
equipped with only one ring or at least 3 rings. The positioning of the rings 124 on the
tool tube 122 can vary. It will be further appreciated from Fig. 8, that the positioning of
the tool tube 122 along the body of the endotracheal tube 124 can be adjusted such that
the tool tube 122 can brought in near proximity with the cuff 13. A tool, such as the
bougie 136 can protrude distally from the tool tube 122, including protruding distally
from the distal end 12A of the endotracheal tube 12. The bougie 136 can then guide an
insertion of the endotracheal tube 12 or any other tubal medical device to which the tool
tube 122 is attached in the patient’s body.

Fig. 9A provides another embodiment for an endotracheal device,
generally 140. In this embodiment, an endotracheal tube 12 is combined with a camera
16 which is attached to a hollow tool tube 142 externally. The tool tube 142 has a distal
end 142A and a proximal end 142B. The distal end 16A of the camera 16 is aligned
with the distal end 142A of the tool tube 142. The proximal end 16B of the camera 16 is
aligned with the proximal end 142B of the tool tube 142. As can be seen from the
embodiment in Fig. 9A, the distal end 142A of the tool tube 142 protrudes distally from
the distal end 16A of the camera 16. When a tool, such as any of the tools described in
connection with Fig. 8, is placed inside the tool tube 142, the tool can protrude from the
distal end 142A of the tool tube 142. The tool, such as for example bougie, can then be

manipulated under continuous visualization by camera 16.
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The endotracheal tube 12 is equipped with a cuff 13 and means 14 for
inflating the cuff 13, as was discussed in detail in connection with Fig. 1A. The tool tube
142 is hollow and has an opening at the distal end 142A and an opening at the proximal
end 142B. The tool tube 142 can be capped with a cap 144 at the proximal end 142B, if
needed. The distal end 16A of the camera 16 is aligned right above the distal end 142A
of the tool tube 142. The tool tube 142 is combined with the endotracheal tube 12 by
being inserted under the cuff 13. Accordingly, the distal end 142A of the tool tube 142
can be distal to the cuff 13. This allows to insert tools and conduct needed procedures
distally to the cuff 13 under the continuous visualization from the camera 16.

The tool tube 142 together with the camera 16 can slide along the
proximal-distal (12B-12A) axis of the endotracheal tube 12. The tool tube 142 together
with the attached camera 16 can be removed from the patient while the endotracheal
tube 12 remains inserted.

Fig. 9B depicts various tools, including, but not limited to, biopsy forceps
124 or the suction tube 130, that can be inserted into the tool tube 142. The tool tube
142 can be also used for insertion a bougie (not shown). A bougie either alone or in
combination with any other tools can be inserted into the tool tube 142. The bougie can
be positioned distally to the distal end 12A of the endotracheal tube 12. The bougie can
be then used for guiding placement in a patient of the endotracheal tube 12 under the
continuous visualization of the camera 16.

When the tool tube 142 is not in use, the proximal opening of the tool tube
142 can be closed with the cap 144. This allows to establish a closed system for
ventilation through the endotracheal tube 12 while the tool tube 142 still inserted in the
patient.

Figs. 10A-10F are further embodiments of an oral airway device, generally
150. As shown in Fig. 10A, the device 150 comprises a hollow tubal body 152 with a
lumen 154 into which the endotracheal tube 12 or any other medical device can be
inserted.

The tubal body 152 has a proximal end 152B and a distal end 152A. The
tubal body 152 ends with a plate 156 at the proximal end 152B. The plate 156 is

perpendicular to the tubal body 152 and keeps the device 150 in place from sliding into
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the patient’s body. The tubal body 152 is slightly curved to follow the curvature of the
patient’s tongue. In the embodiment of Fig. 10A, a camera 16 is combined with the
tubal body 152 by being inserted through a channel 158. The channel 158 opens on
the proximal side of the plate 156 and then goes through an opening 160 in the plate
156. The channel 158 then continues through the wall of the tubal body 152 and opens
inside the lumen 154. The camera 16 is inserted through the channel 158 into the
lumen 154. In other embodiments, the opening 160 does not connect to a channel,
instead the camera is inserted directly through the opening 160 and then through an
opening in the wall of the tubal body 152 in the lumen 154.

The camera 16 is inserted into the tubal body 152 through the channel
158 or in other embodiments, the camera 16 is inserted directly through the wall of the
tubal body 152 without the channel. The distal end 16A of camera 16 can be aligned
with the distal end 152A of the tubal body 152. The camera 16 can slide up and down
along the tubal body 152. The camera 16 can be removed from the tubal body 152,
while the tubal body 152 remains inserted in the patient.

In the embodiment of Fig. 10A, the camera 16 is equipped with a wire 18.
In other embodiments, the camera 16 can be wireless. The opening 154 of the tubal
body 152 can be closed with a ventilation cap 160 at the proximal end 152B. This
allows ventilation while the camera 16 is in place and continued visualization and
monitoring of the patient.

As shown in Figs. 10B and 10C, the oral airway device 150 can be used
for inserting an endotracheal tube 10 into a patient. In the embodiment of Fig.10B, the
channel 158 enters the tubal body 152 through the opening 160 as was discussed in
connection with the embodiment of Fig. 10A. In the embodiment of Fig. 10C, the
channel 158 enters the tubal body 152 distally to the plate 156. Thus, the plate 156 in
the embodiment of Fig. 10C does not comprise an opening for the channel 158.

Fig. 10D is a further embodiment of an oral airway device, generally 170.
The device 170 comprises a hollow curved tubal body 172. The curve of the tubal body
172 matches the curve of a patient’s tongue for secure placement. The tubal body 172
has a distal end 172A and a proximal end 172B. The tubal body 172 ends with a plate
174 at the proximal end 172B. The plate 174 is perpendicular to the tubal body 172.
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The tubal body 172 is hollow and it comprises a central lumen 176 through which the
endotracheal tube 10 or any other device can be inserted into a patient. A camera 16 is
inserted through an opening 178 in the plate 174 and is aligned along the proximal-
distal axis (172B-172A) of the tubal body 172 such that the distal end 16A of the camera
16 can be aligned with the distal end 172A of the tubal body 172. The camera 16 can
comprise wire 18 or the camera 16 can be wireless.

The device 170 further comprises a second hollow tubal body 180 which is
aligned with the tubal body 172. A balloon 182 wraps around the tubal body 172 and
the tubal body 180 in a near proximity to the distal end 172A. Thus, the two tubal
bodies, 172 and 180, are held together by the balloon 182. The distal end 16A of the
camera 16 is inserted under the balloon 182. Accordingly, the camera 16 can take
images distally to the balloon182. The camera 16 can be removed from the patient,
while the device 170 remains in place in the patient. The balloon 182 can be inflated
with a means 184.

The second tubal body 180 comprises a lumen 182. The tubal body 180
is attached along the proximal-distal axis of the tubal body 172. This additional tubal
body 180 can be used for positioning an esophageal blocker 186 which can be then
placed in the patient’s esophagus under direct visualization with the camera 16. The
esophageal blocker 186 is equipped with a balloon 188 at the distal end. The balloon
188 can be inflated with a means 190 and seal the patient’s upper esophagus. In
addition, the device 170 is equipped with a second balloon 182 which is circumferential
and wraps around the bodies 172 and 180, and located proximally to the balloon 188.
The balloon 182 can be used to inflate with the means 184. The balloon 182 used for
sealing the upper pharynx. Thus, the device 170 may act as a supraglottic airway with
the endotracheal tube 10 pulled back proximally in the device 170 with the endotracheal
tube 12 inflated.

Fig. 10E provides a further embodiment of an oral airway device, generally
190. The device 190 comprises a curved tubal hollow body 192 with a distal end 192A
and a proximal end 192B. The tubal body 192 ends with a plate 194 at the proximal
end 192B. The plate 194 is perpendicular to the tubal body 192. A camera 16 is

inserted through an opening 196 in the plate 194. The camera 16 then runs along the
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proximal-distal axis (192B-192A) of the tubal body 192 such that a distal end 16A of the
camera tube 16 can be aligned with the distal end 192A of the tubal body 192.

A bougie 198 or any other tool can be inserted into a central lumen 200 of
the tubal body 192. The distal end 198A of the bougie 198 can protrude from the lumen
200 distally. The patient’s tissues can be manipulated with the bougie 198 under the
continuous visualization by the camera 16. As the camera 16 can slide along the tubal
body 192, images can be taken at different locations with respect to the distal end 192A
of the tubal body 192. The camera 16 can be easily removed from the patient, while the
tubal body 192 remains in place.

In the embodiment of Fig. 10F, the oral airway device 190 of Fig. 10E is
assembled with the endotracheal tube 10. In this embodiment, the bougie 198 is
inserted under the cuff 13 of the endotracheal tube 12. This allows for an insertion of
the endotracheal tube 10 under the continued visualization from the camera 16. The
insertion can be guided with the bougie 198. After the insertion has been completed,
the bougie 198, the camera 16 and/or the tubal body 192 can be removed, while the
endotracheal tube 12 still remains inserted in the patient as needed.

Fig. 11A depicts a further embodiment of an oral airway device with
adjustable length for ventilation, continual visualization, and intubation, generally 200.
The device 200 comprises a two-part tubal body 202 with a lumen 203 and with open
proximal and distal ends. The length of the two-part tubal body 202 can be adjusted
because the two-part tubal body 202 is made from an outer cylindrical tube wall 204 and
an inner cylindrical tube 206, wherein the inner cylindrical tube 206 is at least partially
inserted into the outer cylindrical tube 204. The inner cylindrical tube 206 can be
extended from the outer cylindrical tube 204, thus increasing the length of the two-part
tubal body 202, as needed.

The inner cylindrical tube 206 can be also retracted back inside of the
outer cylindrical tube 204, thus decreasing the length of the two-part tubal body 202, as
needed. The diameter of the outer cylindrical tube 204 is larger than the diameter of the
inner cylindrical tube 206. Thus, the lumen 203 of the outer cylindrical tube 204 has a

diameter larger than the lumen 207 of the inner cylindrical tube 206.
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The inner cylindrical tube 206 is at least partially inserted inside of the
larger outer cylindrical tube 204. The inner cylindrical tube 206 can rotate around inside
the outer cylindrical tube 204. The inner cylindrical tube 206 can also move distally and
it can be extended distally from the outer cylindrical tube 204, thus the length of the
tubal body 202 can be elongated or shorten, as may be needed. In some
embodiments, the cylindrical tube 206 can be completely separated and removed from
the cylindrical tube 204. The tube 204 comprises a plate 208 near its proximal end.

The plate 208 is perpendicular to the cylindrical tube 204. After the insertion into a
patient, the plate 208 prevents sliding of the device 200 into the patient’s oral cavity.

At least one of or both cylindrical tubes 204 and 206 are curved to fit the
curvature of the patient’s tongue and prevent the tongue from rolling back and
obstructing the patient’s airways. In alternative embodiments, the cylindrical tubes 204
and 206 are not curved, but they can be made of a plastic or some other flexible
material which permits bending the tubal body 202 as may be needed.

The device 200 may comprise a bougie 210 which may be inserted into
the lumen 203 such that the distal end 210A of the bougie 210 can protrude from the
lumen 207. In some embodiments, the lumen 203 is a complete lumen fully separated
from the central lumen 203. In other embodiments, the lumen 203 is a semi-lumen
which opens into the central lumen 203.

The bougie 210 can be inserted and removed from the tubal body 202 at
any time even as the tubal body 202 remains inserted in the patient. In further
embodiment, at least one of the cylindrical tubes 204 or 206 can be removed from the
patient’s oral cavity, while the other cylindrical tube remains inserted in the patient. In
some embodiments, the cylindrical tube 206 is removed. In other embodiments, the
cylindrical tube 204 is removed.

The device 200 comprises a camera 16 which may further comprise a wire
18. The camera 16 is inserted inside of the cylindrical tube 204 through an opening 212
located in proximity to the proximal end of the cylindrical tube 204. The opening 212 is
located proximally to the plate 208. The distal end 16A of the camera 16 can be aligned

with a distal end 206A of the cylindrical tube 206 and in near proximity to the distal end
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210A of the bougie 210. Accordingly, the bougie 210 can be operated under the
continuous visualization from the camera 16.

Fig. 11B depicts an embodiment in which the device 200 is further
assembled with the endotracheal tube 10 described in embodiment of Fig. 1A. It will be
appreciated by a person of skill, that any other endotracheal tube can be also used.

Figs. 11C and 11D are an enlarged view of a distal portion of the device
200 from Fig. 11A. In the embodiment of Fig. 11C, the camera 16 is inserted into a wall
of the cylindrical tube 206 and the distal end 16A of the camera 16 remains at the distal
end 206A of the cylindrical tube 206. In the embodiment of Fig. 11D, the camera 16
can slide distally from the distal end 206A of the cylindrical tube 206. In this
embodiment, the camera 16 can protrude outside the distal end 206A. The camera 16
can be retracted back into the wall of cylindrical tube 206. Fig. 11E provides a further
embodiment of the device 200. In this embodiment, there is no separate opening for
the camera 16 on the side of the cylindrical tube 204. Instead, the camera 16 is
integrated in the wall of the cylindrical tube 206.

Figs. 12A and 12B provide a further embodiment of a device, generally
220. The device 220 comprises a camera 16 combined with a stylet 222 which provides
a backbone and shape to the otherwise flexible camera 16. As can be seen in the
embodiment of Fig. 12B, the stylet 222 can be curved. The camera 16 can comprise a
wire 18. The camera 16 is further combined with a hollow tube 224. Various tools,
such as for example a bougie 226 can be inserted through the tube 224. Because the
tube 224 has an open distal end 224A, the bougie 226 can protrude from the tool tube
224 distally to the distal end 16A of the camera 16. Accordingly, the bougie 226 can be
manipulated under the continuous visualization of the camera 16. The device 220 can
be used in combination with any other medical devices. The device 220 can be used
for guiding a placement of a medical device, such for example an endotracheal tube.
The placement of this medical device can be guided by the bougie 226 which can be
used to move tissues away from the medical device passage under the continuous
visualization from the camera 16. The stylet 22 can be made from a material (such as

plastic for example) which can be bent into a particular shape as needed.
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Fig. 13 provides a further embodiment for an oral airway device, generally
230. It comprises two hollow tubes. A first hollow tube 232 is inserted inside of a
second hollow tube 234. The assembly of the two hollow tubes 232 and 234 is flexible
such that the first hollow tube 232 can rotate around inside the second hollow tube 234.
The second hollow tube 234 can also rotate around the first hollow tube 232.

At least the second hollow tube 234 or both hollow tubes 232 and 234 are
curved such that the oral airway device 230 follows the contour of the roof of a patient’s
mouth. After it is inserted into a patient, the oral airway device 230 curves over and
rests on top of the patient’s tongue and therefore, it prevents the patient’s tongue from
obstructing the patient’s airway.

The first hollow tube 232 is longer in length than the second hollow tube
234. The first hollow tube 232 can slide along the proximal-distal axis A-B in and out
from the second hollow tube 234. A distal end 232A of the first hollow tube 232 can
extend outside the second hollow tube 234 and retract back inside the second hollow
tube 234. Thus, the length of the device 230 can be increased or decreased, and
otherwise can be adjusted as needed. This adjustable size of the oral airway 230
provides a significant technical advantage and can avoid complications such as a failure
to hold the tongue in place if an oral airway is too short or unintentionally pressing the
tongue back into the airway if an oral airway is too long.

After the placement in the patient is completed, the first hollow tube 232
can be removed from the patient, while the second hollow tube 234 remains in place. In
alternative, the second hollow tube 234 may remain in the patient, while the first hollow
tube 232 is removed from the patient. This allows for easy cleaning and replacement of
either of the two tubes 232 and 234 if needed.

A camera 16 is attached to the second hollow tube 234 externally in the
embodiment of Fig. 13. A distal end 16A of the camera 16 is in near proximity with the
distal end 234A of the second hollow tube 234. The second hollow tube 234 ends with
a plate 236. The plate 236 has an oval shape with no sharp edges. The purpose of the
plate 236 is to stay around the patient’s lips while the hollow tubal body 234 is inserted
in the patient. Thus, the plate 236 keeps the device 230 from sliding into the patient’s
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pharynx after the device 230 has been placed. The plate 236 has two openings, 238
and 240.

The opening 238 is positioned in the center of the plate 236 and is used
for insertion of the first hollow tube 232 into the second hollow tube 234. The first
hollow tube 232 is inserted into the second hollow tube 234 through the opening 238
such that the proximal end 232B is proximal to the plate 236. The proximal end 232B
remains outside the patient’s body.

The opening 240 is positioned on the plate 236 such that the distal end
16A of the camera 16 is inserted through the opening 240. The distal end 16A of the
camera 16 is then aligned with the distal end 234A of the second hollow tube 234.

The first hollow tube 232 may be used in combination with a bougie 242.
The first hollow tube 232 comprises a central lumen 244. The wall of the first hollow
tube 232 may comprise an additional tool lumen 246 for insertion of the bougie 242 or
other tools. It will be readily appreciated that the tool lumen 246 can be a full lumen
completely separated from the central lumen 244 in some embodiments. In other
embodiments, the tool lumen 246 can be a semi-lumen connected to the central lumen
244 At least in some other embodiments, the tube 232 does not comprise the tool
lumen 246, and tools are inserted into the central lumen 244 instead.

A distal end 242A of the bougie 242 protrudes from the distal end 232A of
the first hollow tube 232. A proximal end 242B of the bougie 242 protrudes proximally
to the oral airway device 230 and will remain outside the patient’'s body for easy
manipulation.

In the embodiment of Fig. 13, the first hollow tube 232 ends with a tapered
tongue 250 at the distal end 232A. The first hollow tube 232 can rotate inside the
second hollow tube 234, such that the distal end 242A of the bougie 242 comes under a
direct view of the camera 16. The bougie 242 is positioned above the tapered tongue
250 of the first hollow tube 232.

The first hollow tube 232 and the second hollow tube 234 can move
independently of each other, including rotating in relation to each other.

Referring to Fig. 14A, provided is an oral airway device, generally 260,

which comprises a curved tubal body 262 with a central lumen 264 which can be used
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for insertion of various devices such as for example, and endotracheal tube (not
shown). Thus, the curved tubal body 262 is hollow. The device 260 can be used for
preventing the tongue from covering the epiglottis. Thus, the device 260 can be used
for opening and maintaining the patient’s airway open. The curved tubal body 262 is
curved in the way which conforms the curved tubal body 262 to the shape of the roof of
the patient’s mouth. The curved tubal body 262 will rest over the patient’s tongue and
prevent the tongue from obstructing the patient’s airway.

A cuff 266 wraps around the curved tubal body 262 in Fig. 14A. A handle
268 is attached to the cuff 266. A camera 16 with a wire 18 runs along the curved tubal
body 262 externally. The distal end 16A of the camera 16 is aligned with the distal end
262A of the curved tubal body 262. At the proximal end 262B, the curved tubal body
262 ends with a plate 270 which is positioned horizontally over the proximal end 262B
positioned vertically. The plate 270 has a central opening which leads into the lumen
264. The plate 270 has another opening 272 which is used for insertion of the camera
16.

As shown in Fig. 14B, the handle 268 can be pushed distally such that the
cuff 266 is moved along the proximal-distal axis A-B of the curved tubal body 262. The
cuff 266 can be a tube made of a soft material or a balloon which can be inflated to
occlude the upper esophagus. Importantly, the cuff 266 wraps over the camera 16.
Thus, when the cuff 266 is moved distally along the curved tubal body 262, the camera
16 can still obtain images distally to the cuff 262.

Fig. 15A provides a further embodiment for an oral airway device
equipped with a camera, generally 280. The oral airway device 280 comprises a hollow
tubal body 282 with a central lumen 284. The tubal body 282 is a curved wall. The
curvature of the tubal body 282 follows the curvature of a patient’s tongue such that the
device 280 can be placed over the patient’s tongue and prevent the tongue from rolling
over.

The tubal body 282 has a distal end 282A and a proximal end 282B. An
inflatable cuff 286 wraps around the tubal body 282 near the distal end 282A. The cuff
286 can be inflated with the means 288 after the oral airway device 280 has been

positioned in the patient. The tubal body 282 ends with a plate 290 at the proximal end
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282B. The plate 290 is perpendicular to the tubal body 282 and remains outside the
patient’s body. The plate 290 prevents the device 280 from sliding into the patient. The
tubal body 282 with the plate 290 comprises the central lumen 284. A hollow tube 292
is positioned inside the central lumen 284. The hollow tube 292 runs along the wall of
the tubal body 282 from its distal end 282B to its proximal end 282A. The hollow tube
292 is glued or otherwise attached to the wall of the tubal body 282. A camera 294 can
be inserted into the hollow tube 292.

Next to the hollow tube 292 is a slit wall tube 296 inside the central lumen
284. The slit wall tube 296 is glued or otherwise attached along the wall of the tubal
body 282 such that a distal end 296A of the slit wall tube 296 is aligned with the distal
end 282A of the tubal body 282. The distal end 296A of the slit wall tube 296 is in near
proximity with a distal end of the tube 292. The slit wall tube 296 can host a bougie 298
which can be inserted into the slit wall tube 296 through a proximal end 296B. Because
the camera 294 is in near proximity with the bougie 298 when the bougie 298 is inserted
in the slit wall tube 296, the bougie 298 can be used for guiding the insertion of a
medical device positioned in the central lumen 284 under the contentious visualization
from the camera 294. The slit wall tube 296 can be also used for insertion of other tools
in addition or instead of the bougie 298. The bougie 298 can be removed from the slit
wall tube 296 and re-inserted as needed.

While the embodiment of Fig. 15A provides a slit wall tool tube for an oral
airway device, it will be appreciated that a slit wall tool tube can be also used in other
embodiments of this disclosure, including a tool tube in endotracheal devices in Figs. 8,
Figs. 9A and 9B, an oral airway device of Figs. 11A, 11B, 11C, 11D and 11E and any
other devices in which a tool tube is used for delivering a bougie and/or any other tool.

Another embodiment of an oral airway device, generally 300 is depicted in
Fig. 15B. In this embodiment, the oral airway device 300 comprises a hollow tubal body
302. The hollow tubal body 302 comprises a central lumen 304. The hollow tubal body
302 is a curved wall which follows the curvature of a patient’s tongue. The hollow tubal
body 302 comprises a distal end 302A and a proximal end 302B. A cuff 306 wraps
around the tubal body 302 near the distal end 302A.
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The cuff 306 can be inflated with the means 308 located proximally to the
proximal end 302B of the tubal body 302. The tubal body 302 ends with a plate 310 at
the proximal end 302B. The plate 310 is perpendicular to the tubal body 302 and
remains outside the patient’s body after the device 300 has been inserted into the
patient. The plate 310 prevents the device 300 from sliding into the patient. The wall of
the tubal body 302 together with the plate 310 create a central lumen 304.

A hollow tube 312 runs along the tubal body 302 externally, along the
distal-proximal (302A-302B) axis of the tubal body 302. A distal end 312A of the tube
312 is aligned with the distal end 302A. The tube 312 runs under the cuff 306. Thus,
the cuff 306 wraps around the tube 312 and tubal body 302. The cuff 306 keeps the
tube 312 positioned on the tubal body 302 at the distal end 302A. A proximal end 312B
of the tube 312 is inserted through an opening 314 in the plate 310. A camera 316 is
inserted through the proximal end 312B of the tube 312. Because the distal end 312A
is not sealed, the camera 316 can protrude from the tube 312 distally. The camera 316
can be removed from the tube 312 if no longer needed.

A slit wall tube 318 runs along the tubal body 302. A slit 320 of the slit
wall tube 318 is aligned with the lumen 304 of the tubal body 302. Thus, the lumen 304
of the tubal body 302 and the slit wall tube 318 are connected by slit 320. A bougie 322
can be inserted into the slit wall tube 318. The cuff 306 wraps around the slit wall tube
318 and tubal body 302. The cuff 306 keeps the slit wall tube 318 positioned on the
tubal body 302 at the distal end 302A. A proximal end 318B of the slit wall tube 318 is
inserted through an opening 324 of the plate 310. While only the bougie 322 is shown
in Fig. 15B, it will be appreciated that the slit wall tube 318 can be used for any other
tools, such as for example, biopsy forceps or a suction tube. A distal end 318A of the
slit wall tube 318 is in near proximity with the distal end 312A of the tube 312. Thus, the
bougie 322 can be operated under the continuous visualization by the camera 316.

It will be appreciated that while the embodiment of Figs. 15A and 15B
provide a slit wall tube in connection with an oral airway device, the slit wall tube can be
used in any of other devices described in this application. The slit wall tube can be
used instead of or in addition to a tool tube in any of the devices in which the tool tube is

used.
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Fig. 16A depicts an embodiment of a supraglottic airway device, generally
330. The device 330 comprises a hollow tubal body 332, the wall 334 of the hollow
tubal body 332 creates a central lumen 336. At a distal end 332A, the tubal body 332
ends with a soft cuff 338. The cuff 338 cannot be inflated. In other embodiments (not
shown), the device 330 can comprise an inflatable cuff instead of the cuff 338. The wall
334 of the tubal body 332 comprises a lumen 340 which begins at the proximal end
332B of the tubal body 332 and runs all the way to the distal end 332A of the tubal body
332. A camera 342 can be inserted through the lumen 340 and provide images distally
to the device 330. The lumen 340 is not sealed. Thus, the camera 342 can protrude
distally from the lumen 340. The wall 334 also comprises a semi-lumen 344 which
opens with a slit 346 into the central lumen 336. The semi-lumen 344 begins at the
proximal end 332B of the tubal body 332. The semi-lumen 344 runs all the way to the
distal end 332A of the tubal body 332. A bougie 348 can be inserted through the semi-
lumen 334. The bougie 348 can protrude distally from the device 330 when inserted in
the semi-lumen 334. The semi-lumen 334 is in near proximity with the lumen 340.

Accordingly, the bougie 348 can be manipulated under the continuous
visualization from the camera 342. This allows for guiding the placement of the device
330 with the bougie 348 under the continuous visualization from the camera 342.
Because the bougie 348 can be also brought into the main lumen 336 through the slit
346, the bougie 348 can also assist in guiding a placement of any other device, such as
for example an endotracheal tube, when the endotracheal tube is inserted in the central
lumen 336.

Fig. 16B depicts insertion of an endotracheal tube 350 into the device 330.
Any endotracheal tube described in this application or generally known in the field can
be used in the assembly with the device 330.

A further embodiment of a device, generally 360, is shown in Fig. 17A.
The device 360 can be characterized as a truncated supraglottic device because the
device 360 has a truncated tubal body 362 which ends with a soft cuff 364 at a distal
end 362A of the truncated tubal body 362. The wall 366 of the truncated tubal body 362
comprises a lumen 368. The lumen 368 extends proximally from the tubal body 362 as

a tube 370. The length of the tube 370 is such that a proximal end 370B may extend
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outside the patient’s body, while the truncated tubal body 362 is fully inserted in the
patient. A camera 372 is inserted into the tube 370 through the proximal end 370B of
the tube 370. The camera 372 can protrude distally from the lumen 368 and take
images distally to the device 360. The device 360 is equipped with a handle 374 which
runs along the tube 370. The handle 374 comprises at least one semi-ring 376 for
holding in place an endotracheal tube or any other tubal device when combined with the
device 360. While in the embodiment of Fig. 17A, the holder is a semi-ring, other
options may include a ring, including a ring with a clasp.

In addition to the lumen 368, the wall 366 also comprises a semi-lumen
378 which opens with a slit 380 into a main lumen 382 of the truncated tubal body 362.
Just like the lumen 368 which extends proximally via the tube 370 from the truncated
tubal body 362, the semi-lumen 378 also extends proximally via a slit wall tube 382. A
proximal end 382B of the slit wall tube 382 remains outside the patient’s body after the
device 360 is inserted into the patient. A bougie 384 is inserted through the proximal
end 382B of the slit wall tube 382. The bougie 384 can protrude distally from the semi-
lumen 378. The semi-lumen 378 is in near proximity with the lumen 368 such that the
bougie 384 can be monitored with the camera 372. Thus, the bougie 384 guides
placement of the device 360 and any other tubal device, such as for example an
endotracheal tube, under the continuous visualization by the camera 372.

Fig. 17B depicts an endotracheal tube 386 combined with the device 360.
The endotracheal tube 386 is held in place on the device 360 with the semi-ring 376.
The endotracheal tube 386 is inserted into the lumen 382 of the truncated tubal body
362. The distal end 386A of the endotracheal tube 386 can protrude distally from the
device 360. A placement of the device 360 can be guided by manipulating the handle
374. The bougie 384 and camera 372 are not shown in Fig. 17B, but will be positioned
as described in connection with Fig. 17A.

Referring to Fig. 18A, provided is a medical glove equipped with a
camera, generally 390. The medical glove 390 has the dorsal side 392 which covers
the dorsal side of a human hand. As also typical for medical gloves, the medical glove
390 comprises five fingers — one for each finger of the human hand. A practitioner can

wear the glove 390 over his/her hand. In the embodiment of Fig. 18A, a right-hand
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glove is shown. It will be appreciated by a person of skill that in alternative
embodiments, a left-hand glove can also be equipped with a camera.

In the embodiment of Fig. 18A, a camera 394 comprises a distal end 394A
and a proximal end 394B. The distal end 394A of the camera 394 is aligned over the tip
of the index finger 396. This allows continuous visualization distally to the medical
glove 390 by the camera 394. The camera 394 is then sealed or otherwise attached to
the dorsal side 392 of the glove 392. The proximal end 394B of the camera 394
extends over the gloved hand and can be connected to a computer or any other device
by a wire. In some embodiments, the camera 394 can transmit images wirelessly.

It will be appreciated that in other embodiments, the camera 394 can be
positioned over the middle finger 398 of the glove 390 or any other finger. The camera
394 can be attached to any part of the medical glove, any of the medical glove fingers,
including the thumb 400, and a hand and/or wrist 402. The glove 390 can be further
equipped with a tool tube (not shown) which can be used for insertion of tools such as
for example, a bougie. The camera 394 can be also positioned over the palm of the
hand instead of or in addition to the dorsal side of the glove.

A further embodiment of the glove 390 is shown in Fig. 18B where the
glove 390 is equipped with a set of at least three rings, 404s. In other embodiments,
the number of rings can vary from 1 to 20. At least some of the rings 404 are positioned
over at least one finger. In the drawings of Fig. 18B, the ring 404 is positioned over the
index finger. The camera 394 can be securely attached to the glove 390 with the rings
404. The camera 394 can be removed from the glove 390 when visualization is no
longer needed. If additional rings 404 are positioned over middle finger 398 and/or any
other fingers, the camera 394 can be easily moved between different fingers as may be
needed.

Referring to Fig. 19A, it provides a camera 406 comprising two holders
408 and 410 for attaching the camera 406 to an endotracheal tube 412 as shown in Fig.
19B. The camera 406 has a distal end 406A and a proximal end 406B. The distal end
collects images.

The holders 408 and 410 are attached to the camera 394 with an

adhesive. In some embodiments two holders are used. In other embodiments from one
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to 10 holders can be used. The holder 408 is round in shape and has a slit 409. The
diameter of the holder 408 is designed such that the endotracheal tube 412 can be
pushed through the slit 409 into the holder 408. The holder 410 is also round and
comprises a slit 411 through which the endotracheal tube 412 can fit. Thus, the camera
406 can be secured with the holders 408 and 410 on the body of the endotracheal tube
412 such that the distal end 406A of the camera 406 can be moved along the
endotracheal tube 412 closer or further way from a distal end 412A of the endotracheal
tube 412. While in the embodiments 19A and 19B, holders 408 and 410 are round with
a slit, other embodiments may include those in which at least one of the holders is a ring
and/or a ring with a clasp. The camera 406 can be combined not only with an
endotracheal tube, but with any other device that comprise a tubal body, including an
oral airway.

Referring to Fig. 20, it provides a ventilation cap 414 with a camera 416.
The ventilation cap 414 can be positioned over a supraglottic airway 418 or
endotracheal tube 420 or any other device with a tubal body. The camera 416 can be
inserted through an opening 422 in the cap 414 such that a distal end 416A of the
camera 416 can protrude distally from the device 418 or 420 or any other tubal device
into which the camera 416 is inserted. Combining the ventilation cap 414 with the
device 418 or 420 allows to establish a close system and permits ventilation of a
patient. This can be accomplished under the continuous visualization by the camera
416. A proximal end 416B of the camera 416 protrudes proximally to the ventilation cap
414. The proximal end 416B remains outside the patient body. The proximal end 416B
can be connected to a computer and/or monitor. The camera 416 can be removed from
the patient’s body through the opening 422 while the ventilation cap 414 still remains in
place in the patient. The ventilation cap 414 can be used with any supraglottic device,
including those described in this application. The ventilation cap 414 can be used in
combination with any endotracheal tube, including any of the endotracheal tubes
described in this application.

Referring to Fig. 21, it depicts a trocar equipped with a camera, generally
450. The trocar 450 has a hollow tubal body 452 which can be either flexible or rigid
with a distal end 452A and a proximal end 452B. A sharp piercing conical stylus 454 is
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protruding from the distal end 452A of the hollow tubal body 452 which comprises a
lumen or a semi-lumen in its wall through which a camera 456 is inserted.

A distal end 456A of the camera 456 is positioned near the distal end
452A of the hollow tubal body 452. The proximal end 456B of the camera 456 remains
outside the patient body. The camera 456 can provide visualization of the stylus 454.

The device 450 can be used during a laparoscopic surgery to create an
opening into the patient’s body with the stylus 454 under the continuous visualization by
the camera 456. After the opening in the body has been created, the stylus 454 can be
retracted from the hollow tubal body 452, and various instruments, i.e. a laparoscope,
needed to complete a surgery can be inserted through the hollow tubal body 452. It will
be appreciated that the camera 456 can be combined with any laparoscopic trocars,

including robotic trocars.
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. A medical intubating device comprising a camera combined with a second
device comprising an endotracheal tube, oral airway, tracheostomy tube, suction
catheter, tubeless intubating device, supraglottic oral airway, truncated supraglottic oral
airway, tool tube, trocar, ventilation cap, medical examination glove and/or stylet;
wherein the camera has a distal end and a proximal end and wherein the second device
has a distal end and a proximal end, and wherein the distal end of the camera is in near
proximity with the distal end of the second device.

2. The medical intubating device of claim 1, wherein the camera is attached
to a tube, and wherein the camera is combined with the second device by the second
device being placed into the tube, and wherein the position of the camera on the second
medical device can be adjusted by sliding the tube along the proximal-distal axis of the
second device.

3. The medical intubating device of claim 1, wherein the camera is attached
to at least one ring which may optionally comprise a clasp, and wherein the second
device comprises a tubal body, and wherein the camera is combined with the second
device by the ring being secured around the tubal body.

4. The medical intubating device of claim 1, wherein the second device
comprises a cuff and wherein the camera is combined with the second device by being
placed under the cuff such that the distal end of the camera is positioned distally to the
cuff.

. The medical intubating device of claim 1, wherein the camera is attached
to the tool tube and/or the stylet.

6. The medical intubating device of claim 1, wherein the camera is attached
to the tool tube and the stylet, and wherein a bougie is placed in the tool tube, and
wherein the bougie has a proximal end and a distal end, and wherein the distal end of
the bougie protrudes distally from the tool tube and wherein the bougie protrudes
distally to the distal end of the camera.

7. The medical device of claim 6, wherein the tool tube is a slit wall tube.
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8. The medical intubating device of claim 1, wherein the second device is the
endotracheal tube and an inflatable cuff which is wrapped around the endotracheal tube
near the distal end of the endotracheal tube, and wherein the camera is sealed
externally along the proximal-distal axis of the endotracheal tube.

9. The medical intubating device of claim 1, wherein the second device is the
endotracheal tube with an inflatable cuff which is wrapped around the endotracheal tube
near the distal end of the endotracheal tube, and wherein the camera is sealed
externally along the proximal-distal axis of the endotracheal tube.

10.  The medical intubating device of claim 1, wherein the second device is the
endotracheal tube with an inflatable cuff which is wrapped around the endotracheal tube
and the camera near the distal end of the endotracheal tube, and wherein the distal end
of the camera collects images distally to the cuff.

11.  The medical intubating device of claim 1, wherein the second device is the
endotracheal tube with an inflatable cuff which is wrapped around the endotracheal tube
and the camera is positioned near the distal end of the endotracheal tube, and wherein
the endotracheal tube comprises a sleeve near the proximal end of the endotracheal
tube, and wherein the camera is inserted into the sleeve.

12.  The medical intubating device of claim 1, wherein the second device is the
tracheostomy tube comprising a tubal body with a plate and an inflatable cuff wrapped
around the tubal body in proximity to the distal end of the tubal body, and wherein the
camera is combined with tubal body externally by being inserted into an opening of the
plate and being placed under the inflatable cuff.

13.  The medical intubating device of claim 1, wherein the second device is the
endotracheal tube, wherein the endotracheal tube is combined with a tool tube
externally, wherein the tool tube can optionally comprise a cap, and wherein the
endotracheal tube is held in place on the endotracheal tube with at least one ring,
wherein the camera slides inside the tool tube and wherein at least one of the following
tools is optionally inserted in the tool tube: biopsy forceps, esophageal stethoscope, cuff
tube, suction tube, nasogastric tube, stylet and/or bougie.

14.  The medical intubating device of claim 1, wherein the second device is the

endotracheal tube, wherein the endotracheal tube is combined with a tool tube
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externally, wherein the tool tube can optionally comprise a cap, and wherein the
endotracheal tube is held in place on the endotracheal tube with a cuff which wraps
around the tool tube and endotracheal tube, wherein the camera slides inside the tool
tube and wherein at least one of the following tools is optionally inserted in the tool tube:
biopsy forceps, esophageal stethoscope, cuff tube, suction tube, nasogastric tube, stylet
and/or bougie.

15.  The medical intubating device of claim 1, wherein the second device is the
oral airway which comprises a curved tubal body with a proximal end and a distal end,
wherein the tubal body has a lumen and comprises a plate at the proximal end of the
curved tubal body, and wherein the camera is combined with the tubal body by being
inserted through an opening in the plate and then through an opening in the wall of the
curved tubal body, the distal end of the camera being inside the lumen and in near
proximity with the distal end of the curved tubal body.

16.  The medical intubating device of claim 1, wherein the second device is the
oral airway which comprises a hollow curved tubal body with a proximal end and a distal
end, wherein the hollow tubal body has a lumen and comprises a plate at the proximal
end of the curved tubal body, and wherein the camera is combined with the tubal body
by being inserted through an opening in the plate and placed along the hollow curved
tubal body externally, wherein the second device further comprises a second hollow
tubal body which is aligned with the hollow curved tubal body, and wherein a balloon
wraps around the hollow curved tubal body, the second hollow tubal body and the
camera.

17.  The medical intubating device of claim 1, wherein the second device is the
oral airway device which comprises a two-part tubal body made from an outer cylindrical
tube wall and an inner cylindrical tube, wherein the inner cylindrical tube is at least
partially inserted into the outer cylindrical tube, wherein the inner cylindrical tube wall is
extendable, the camera is combined with the oral airway device by being inserted inside
the two-part tubal body through an opening located in proximity to the proximal end of
the tubal body, the second device further optionally comprises a bougie.

18.  The medical intubating device of claim 1, wherein the second device is the

oral airway device which comprises two hollow tubes, a first hollow tube and a second
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hollow tube, wherein the first hollow tube is inserted inside the second hollow tube
partially, the first hollow tube is longer in length than the second hollow tube, the first
hollow tube being insertable and removable from the second hollow tube, the first
hollow tube comprising a tapered tongue at the distal end, the second hollow tube
comprises a plate at the proximal end, wherein the camera is inserted through an
opening in the plate and is combined with the second device by being positioned
externally along the second hollow tube, and wherein the oral airway device comprises
a tool lumen.

19.  The medical intubating device of claim 1, wherein the second device is the
oral airway device which comprises a curved tubal body with a central lumen and a
plate at a proximal end of the curved tubal body, wherein the a cuff wraps around the
curved tubal body and a handle is attached to the cuff, wherein the cuff is movable from
the proximal end on the curved tubal body to the distal end of the curved tubal body with
the handle and wherein the camera is combined with the oral airway device by being
inserted in an opening in the plate, positioned along the curved tubal body externally
and wherein the cuff wraps over the camera such that the distal end of the camera is
positioned distally to the cuff.

20.  The medical intubating device of claim 1, wherein the second device is the
oral airway device which comprises a curved tubal body with a central lumen, wherein
two tubes are inserted in the central lumen, the first hollow tube and a second hollow
tube with a slit wall, wherein the first tube and the second tube are each attached to the
wall of the oral airway device and wherein a distal end of the first tube and a distal end
of the second tube are near a distal end of the curved tubal body, and wherein a
camera is insertable in the first tube and a bougie and/or a medical tool is insertable in
the second tube.

21.  The medical intubating device of claim 20, wherein a cuff wraps around
the curved tubal body near the distal end of the curved tubal body.

22.  The medical intubating device of claim 1, wherein the second device is the
supraglottic oral airway, wherein the supraglottic oral airway comprise a tubal body with
a central lumen, wherein a soft cuff wraps around the distal end of the tubal body,

wherein the wall of the tubal body comprises a first lumen and a second lumen with a
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slit, and wherein a camera is insertable in the first lumen and a bougie is insertable in
the second lumen, and wherein the slit connects the second lumen with a central lumen
of the tubal body.

23.  The medical intubating device of claim 22, wherein the tubal body is
truncated and the device comprises a handle with a holder, a first tube which connects
with the first lumen and a second tube with slit wall which connects with the second
lumen with a slit.

24. A method of intubating a patient, the method comprising inserting the
medical device of claim 1 by guiding the insertion with a bougie under the continuous

visualization with the camera.
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