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Description

BACKGROUND OF THE INVENTION

[0001] This invention relates in general to a device for
introducing an intubation device, such as an endotrache-
al tube, into a patient. In particular, this invention relates
to an improved endotracheal tube insertion device that
allows the user to simultaneously open the airway, view
a patient’s airway, accurately position an intubation de-
vice within the airway, and transmit a video image of the
patient’s airway to the operator and/or a medical profes-
sional located remotely from the patient.
[0002] Tracheal intubation typically includes placing a
flexible plastic tube into the trachea or windpipe to main-
tain an open airway or to serve as a conduit through which
to administer certain drugs. Tracheal intubation is fre-
quently performed in critically injured, ill, or anesthetized
patients to facilitate ventilation of the lungs, including me-
chanical ventilation, and to prevent the possibility of as-
phyxiation or airway obstruction. The most widely used
method is orotracheal intubation, in which an endotra-
cheal tube is passed through the mouth and vocal cords
into the trachea.
[0003] Intubation is normally facilitated by using a con-
ventional laryngoscope, a video laryngoscope, a flexible
fiber-optic bronchoscope, or a flexible videoscope to
identify the glottis and intubate the trachea of a patient,
although other devices and techniques may be used. Af-
ter the trachea has been intubated, a balloon cuff is typ-
ically inflated just above the far end of the tube to help
secure the endotracheal tube in place, to prevent leakage
of respiratory gases, and to protect the tracheobronchial
tree from receiving undesirable material such as stomach
acid. The endotracheal tube is then secured to the pa-
tient’s face or neck and connected to a breathing device,
such as a mechanical ventilator. Once there is no longer
a need for ventilatory assistance and/or protection of the
airway, the endotracheal tube is removed.
[0004] Many conventional tracheal intubations involve
the use of a viewing instrument. For example, a conven-
tional laryngoscope may consist of a handle containing
batteries that power a light, and a set of interchangeable
rigid blades, which are either straight or curved. This de-
vice is designed to allow the laryngoscopist to directly
view the larynx.
[0005] Video laryngoscopes, flexible fiber-optic bron-
choscopes, and flexible videoscopes have also become
increasingly available. Video laryngoscopes are special-
ized rigid blade laryngoscopes that use a digital video
camera sensor to allow the operator to view the glottis
and larynx on a video monitor. In contrast to the conven-
tional laryngoscope, a video laryngoscope allows the
laryngoscopist to indirectly view the larynx. This provides
a significant advantage in situations where the operator
needs to see around an acute bend in order to see the
glottis, and with otherwise difficult intubation procedures.
Flexible videoscopes and fiber-optic bronchoscopes are

not rigid instruments, and provide an even greater op-
portunity for visualizing the vocal cords due to their ability
to fully manipulate the angle and position of the camera
sensor and optics.
[0006] Successful endotracheal intubation requires
adequate atraumatic laryngeal retraction, visualization
of the vocal cords, positioning of the endotracheal tube,
and a clear passage of the endotracheal tube into the
trachea. Failure to adequately place the endotracheal
tube within a few minutes often leads to permanent pa-
tient disability and even death. Currently available intu-
bation instruments frequently lack the capability to meet
one or more of these requirements.
[0007] Visualization of the vocal cords requires retrac-
tion of the tongue and laryngeal structures such as the
epiglottis. Large tongues, excessive oropharyngeal soft
tissue, stiff and immobile necks, and unique patient anat-
omy can make vocal cord visualization challenging. The
ability to retract and physically align the oropharyngeal
and laryngeal structures properly for direct or camera
assisted viewing with a rigid blade may be difficult or im-
possible. Flexible videoscopes and fiber-optic broncho-
scopes are not able to retract the tongue and laryngeal
structures.
[0008] Direct rigid blade laryngoscopy allows for ade-
quate retraction of laryngeal structures, but is often lim-
ited in providing vocal cord visualization in certain patient
populations (e.g., thick, stiff, and/or immobile necks) and
can be traumatic when trying to improve the view by ma-
nipulating the rigid blade between the teeth and stretch-
ing the laryngeal tissues.
[0009] Indirect rigid blade videoscopes improve the
field of vision over direct rigid blades, but because the
camera tip is permanently mounted on a singular site on
the rigid blade, practitioners must still use rigid blade ma-
nipulation to further improve or achieve visualization of
the vocal cords, often resulting in trauma as occurs with
direct oral laryngoscopy. Despite manipulating the rigid
blade videoscope and its fixed camera, the angle, cur-
vature, and depth is often limited and visualization of the
vocal cords may not be achieved.
[0010] Flexible videoscopes and fiber optic broncho-
scopes provide for multiple angles and depths of view.
Unfortunately, they do not provide a means to retract the
tongue and laryngeal tissues that allow for visualization
of the vocal cords. Instead, one must use a separate
airway to retract the tongue and/or a second practitioner
to manually retract or displace the tongue or the mandi-
ble. Although it is known to use flexible fiber-optic bron-
choscopes or flexible videoscopes during intubation
when the patient is under general anesthesia, the use of
such devices has the disadvantage of typically requiring
two skilled individuals to intubate the patient. It is difficult
to manipulate soft tissue in the larynx with flexible fiber-
optic bronchoscopes and flexible videoscopes, and de-
spite these maneuvers for visualization, the passage,
and the delivery of the endotracheal tube into the trachea
is often inhibited by the laryngeal structures.
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[0011] Despite proper tissue retraction and visualiza-
tion of the vocal cords with currently available instru-
ments such as a direct laryngoscope, indirect video laryn-
goscope, or a flexible videoscope, the delivery, place-
ment, and passage of the endotracheal tube is often chal-
lenging. Stiff, rigid, and potentially traumatic stylets are
frequently shaped and placed within the endotracheal
tube, to give more control and guidance to the endotra-
cheal tube tip in the direction of the visualized vocal cords.
However, once the rigid stylet has been manually
shaped, the user must work with that specific curvature
and shape. If the curvature and shape is not satisfactory,
the user must stop the laryngoscopy, remove all of the
equipment, manually reshape the stylet, and start the
procedure over from the beginning.
[0012] It is often the case with flexible videoscopes,
flexible fiber-optic bronchoscopes, and rigid direct or in-
direct laryngoscopes, that visualization of the vocal cords
may be achieved wherein placement of the endotracheal
tube tip is at the vocal cords, or the flexible scope is within
the trachea, but the passage of the endotracheal tube tip
through the larynx between the vocal cords and into the
trachea is obstructed. The leading edge of the endotra-
cheal tube tip often collides with laryngeal structures,
such as the arytenoids or the anterior wall of the trachea,
preventing smooth passage of the endotracheal tube into
the trachea.
[0013] In urgent and emergency situations, especially
in locations remote from a hospital, the use of flexible
video laryngoscopy or fiber-optic bronchoscopy may be
limited, and personnel experienced in performing direct
or indirect laryngoscopy are not always immediately
available in settings that require emergency tracheal in-
tubation.
[0014] It would therefore be desirable to provide an
improved structure for a device for introducing an en-
dotracheal tube into a patient, wherein such an improved
device allows the user to simultaneously open the airway,
view a patient’s airway, accurately position an endotra-
cheal tube or other intubation device within the airway,
and if desired, transmit a video image of the patient’s
airway to the operator and/or a medical professional lo-
cated remotely from the patient.
[0015] US 2011/196204 A1 relates to a shape-con-
forming intubation device; US 5 665 052 A relates to a
multifunctional intubating guide stylet and laryngoscope;
US 2006/247497 A1 relates to an instrument for direct
laryngoscopy with a rigid blade and flexible fiberoptics;
US 2002/108610 relates to a method and apparatus for
endotracheal intubation using a light wand and curved
guide; US 5 733 242 A relates to an intubation system
having an axially moveable memory cylinder; and US 5
607 386 A relates to a malleable fiberoptic intubating
stylet and method.

SUMMARY OF THE INVENTION

[0016] This invention relates to an improved structure

for a device for introducing an endotracheal tube into a
patient. The improved device is configured to allow the
user to simultaneously open the airway, view a patient’s
airway, accurately position an endotracheal tube or other
intubation device within the airway, and transmit a video
image of the patient’s airway to the operator and/or a
medical professional located remotely from the patient.
[0017] In one embodiment, the improved endotracheal
tube insertion device includes an insertion member, an
optical assembly movably mounted to the insertion mem-
ber, and an intubation assembly. The intubation assem-
bly includes an intubation assembly body and has a guide
system formed thereon. The guide system is configured
for releasable attachment to the optical assembly. An
endotracheal tube carried by the intubation assembly
body.
[0018] In a second embodiment, the endotracheal tube
insertion device includes a supraglottic member having
an optical assembly movably mounted thereto, and an
endotracheal tube carried by the optical assembly.
[0019] In a third embodiment, an intubation assembly
for use in an endotracheal tube insertion device includes
a rod having an elongated body having a first end and a
second end. A guide system is formed at the first end of
the rod, and a connecting member is mounted to the sec-
ond end of the rod, wherein the first end of the rod is a
distal end of the rod, and wherein the distal end of the
rod is tapered.
[0020] In a fourth embodiment, the endotracheal tube
insertion device includes a supraglottic member and an
optical assembly movably mounted thereto. An intuba-
tion assembly includes an intubation assembly rod hav-
ing a guide system formed on the intubation assembly
rod. The guide system is configured for releasable at-
tachment to the optical assembly.
[0021] Various aspects of this invention will become
apparent to those skilled in the art from the following de-
tailed description of the preferred embodiment, when
read in light of the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022]

Fig. 1 is a perspective view of a known laryngoscope.

Fig. 2 is a perspective view of a first embodiment of
an improved endotracheal tube insertion device in
accordance with this invention.

Fig. 3 is a bottom plan view of a portion of the im-
proved endotracheal tube insertion device illustrated
in Fig. 2.

Fig. 4 is a perspective view of the blade assembly
illustrated in Figs. 2 and 3.

Fig. 5 is a perspective view of the optical assembly
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illustrated in Figs. 2 and 3.

Fig. 6 is a perspective view of the optical assembly
illustrated in Fig. 5 showing the optical housing re-
moved.

Fig. 7 is an alternate perspective view of the optical
assembly illustrated in Fig. 6.

Fig. 7A is a cross-sectional view taken along the line
7A - 7A of Fig. 7.

Fig. 8 is an exploded perspective view of the intuba-
tion assembly rod illustrated in Figs. 2 and 3.

Fig. 8A is a cross-sectional view taken along the line
8A - 8A of Fig. 8.

Fig. 8B is an enlarged perspective view of a first em-
bodiment of the first connecting member illustrated
in Fig. 8.

Fig. 8C is an elevational view of an alternate embod-
iment of the first connecting member illustrated in
Figs. 8 and 8A.

Fig. 8D is an enlarged perspective view of a second
embodiment of the first connecting member illustrat-
ed in Fig. 8.

Fig. 9 is a perspective view of the conventional en-
dotracheal tube illustrated in Figs. 2 and 3.

Fig. 10 is a plan view of a second embodiment of the
intubation assembly rod illustrated in Fig. 8.

Fig. 11 is a perspective view of a second embodiment
of the blade assembly illustrated in Fig. 4.

Fig. 12 is a perspective view of a third embodiment
of the intubation assembly rod illustrated in Fig. 8.

Fig. 12A is an end view of the third embodiment of
the intubation assembly rod illustrated in Fig. 12.

Fig. 13 is a perspective view of a fourth embodiment
of the intubation assembly rod illustrated in Fig. 8.

Fig. 14 is a perspective view of a fifth embodiment
of the intubation assembly rod illustrated in Fig. 8.

Fig. 14A is an end view of the fifth embodiment of
the intubation assembly rod illustrated in Fig. 14
showing a first embodiment of the sleeve and a stop
member.

Fig. 14B is an end view of the fifth embodiment of
the intubation assembly rod illustrated in Fig. 14

showing a second embodiment of the sleeve and a
stop member.

Fig. 15 is a plan view of a sixth embodiment of the
intubation assembly rod illustrated in Fig. 8.

Fig. 16 is an elevational view of a portion of a second
embodiment of an improved endotracheal tube in-
sertion device in accordance with this invention.

Fig. 17 is a perspective view of the second embod-
iment of the improved endotracheal tube insertion
device illustrated in Fig. 16.

Fig. 18 is a cross-sectional view taken along the line
18 - 18 of Fig. 17.

Fig. 19 is a cross-sectional view of a portion of the
optical assembly illustrated in Figs. 2 and 3 showing
the intubation assembly rod mounted therein.

Fig. 20 is a perspective view of a third embodiment
of the improved endotracheal tube insertion device
in accordance with this invention.

Fig. 21 is an enlarged perspective view of a portion
of the third embodiment of the improved endotrache-
al tube insertion device illustrated in Fig. 20.

DETAILED DESCRIPTION OF THE INVENTION

[0023] The present invention will now be described
with occasional reference to the specific embodiments
of the invention. This invention may, however, be em-
bodied in different forms and should not be construed as
limited to the embodiments set forth herein. Rather, these
embodiments are provided so that this disclosure will be
thorough and complete, and will fully convey the scope
of the invention to those skilled in the art.
[0024] Referring now to the drawings, an embodiment
of a known laryngoscope is indicated generally at 10 in
Fig. 1. The illustrated laryngoscope 10 is described in
detail in U.S. Patent No. 7,563,227 to Gardner, the dis-
closure of which in incorporated herein in its entirety.
[0025] As shown in Fig. 1, the laryngoscope 10 in-
cludes a handle 12 and a viewing member 14. The view-
ing member 14 is made so that it can telescope between
a first extended position and a second contracted posi-
tion. A telescoping portion 14a is attached at a hinge 16
to a blade portion 17 having a blade 18. The viewing
member 14 is configured such that it can be moved to
first folded position parallel to the handle 12, as illustrated
by phantom lines in Fig. 1.
[0026] The laryngoscope 10 also includes a flexible
tubular member 20 adjacent to the blade 18. An eyepiece
22 and a ratcheting member 24 are operationally at-
tached to the flexible tubular member 20. A generally C-
shaped rigid channel 17c is provided on an underside of
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the blade 18 and is configured to hold the flexible tubular
member 20 and to act as a guide for the flexible tubular
member 20 when it is advanced. The flexible tube mem-
ber 20 is configured such that it can be advanced forward
(to the right when viewing Fig. 1) through the channel
17c so that a tip 20t of the flexible tube member 20 is
distal of the end of the blade 18, to provide a better view
of the patient’s anatomy.
[0027] The flexible tube member 20 includes a plurality
of longitudinally extending channels (not shown in Fig.
1). The channels may be configured for a variety of uses,
including as a suction tube, or within which implements
such as a fiber optic scope, illumination means, or a
guidewire 26 may be mounted. The guidewire 26 is con-
figured to be inserted through a conventional endotra-
cheal tube, not shown in Fig. 1. The suction tube may be
attached to a vacuum port 28, which may be further con-
nected to a source of suction (not shown) external to the
laryngoscope 10.
[0028] Figs. 2 through 15 illustrate portions of an im-
proved endotracheal tube insertion device, indicated
generally at 30. The improved endotracheal tube inser-
tion device 30 is an improved device for introducing an
intubation device, such as a conventional endotracheal
tube 92, shown in Fig. 9, into a patient. The improved
endotracheal tube insertion device 30 is configured to
allow the user to simultaneously open the airway, view
a patient’s airway, accurately position the endotracheal
tube 92 within the airway, and transmit a video image of
the patient’s airway.
[0029] The improved endotracheal tube insertion de-
vice 30 includes a handle 32 attached to a blade assem-
bly 34, an optical assembly 36, and a guided introducer
intubation assembly 38. In the embodiment illustrated in
Figs. 2 and 3, the handle 32 is configured to be gripped
by the hand of the user of the endotracheal tube insertion
device 30.
[0030] A video monitor 40 is attached to a proximal end
of the optical assembly 36 and is operationally connected
to a video imaging device 60, shown in Fig. 7 and de-
scribed below, within the optical assembly 36. In the il-
lustrated embodiment, the video monitor 40 is mounted
to a flexible member 52, described in detail below, such
that it is movable or adjustable to any desired angle for
ease in viewing. The video monitor 40 may also be re-
leasably attached to the optical assembly 36 for remote
viewing at a distance from the patient. Further, one or
more additional video monitors 40 (not shown) may be
positioned remotely from the endotracheal tube insertion
device 30 and connected thereto by a wired or a wireless
connection. Alternatively, the video monitor 40 may also
be attached, including releasably attached, to the handle
32. In the illustrated embodiment, the video monitor has
a substantially rectangular shape. Alternatively, the video
monitor 40 may have any desired shape and size.
[0031] The handle 32 may also include a processor or
controller 33 with Wi-Fi, or local area wireless technology
that allows the endotracheal tube insertion device 30 to

participate in computer networking. The processor or
controller 33 may also have Bluetooth capability to allow
a medical specialist to view, via the internet, any video
images captured by the optical assembly 36. If desired,
the controller 33 may be provided as a part of the video
monitor 40, or at any other desired location in the im-
proved endotracheal tube insertion device 30. Alterna-
tively, in lieu of the handle 32, the handle and viewing
member described in U.S. Patent No. 7,563,227 may be
provided.
[0032] The blade assembly 34 has an insertion mem-
ber configured as an elongated blade body 35 attached
to a channel member 37, as best shown in Figs. 3 and
4. The elongated blade body 35 includes a first or distal
end 35a, and a second or proximal end 35b attached to
the handle 32. As shown in Figs. 3 and 4, the blade body
35 is substantially straight in the longitudinal direction
and has an arcuate cross-sectional shape.
[0033] The channel member 37 includes a first or distal
end 37a, and a second or proximal end 37b, defines a
longitudinally extending channel 37c, and is attached to
a first side 35c (lower side when viewing Figs. 2 and 4)
of the blade body 35. As also shown in Fig. 4, the channel
member 37 is substantially C-shaped when viewed in
cross-section and defines an elongated slot 37b that pro-
vides access to the channel 37c. Alternatively, the chan-
nel member 37 may have any desired cross-sectional
shape, such as substantially oval, and substantially rec-
tangular.
[0034] When viewed from the bottom of the blade body
35, as shown in Fig. 3, the channel 37c of the channel
member 37 opens toward a first edge 35e1 of the blade
body 35 (the upper edge when viewing Fig. 3). Alterna-
tively, the channel 37c of the channel member 37 may
open in any desired direction, such as toward a second
edge 35e2 of the blade body 35 (the lower edge when
viewing Fig. 3). As also shown in Fig. 3, the channel mem-
ber 37 is positioned near the first edge 35e1 of the blade
body 35 (the upper edge when viewing Fig. 3). Alterna-
tively, the channel member 37 may be positioned near
the second edge 35e2 of the blade body 35 (the lower
edge when viewing Fig. 3), or at any position intermediate
the first edge 35e1 and the second edge 35e2.
[0035] The blade body 35 may have any desired
length, such as a length within the range of from about
8 cm to about 20 cm. Alternatively, the blade body 35
may be shorter than about 8 cm or longer than about 20
cm. The blade body 35 and the channel member 37 may
be formed from any desired rigid or semi-rigid material,
such as stainless steel and polyvinyl chloride (PVC). In
the illustrated embodiment, the distal end 37a of the
channel member 37 is spaced a short distance apart from
the distal end 35a of the blade body 35, and the proximal
end 37b of the channel member 37 terminates at the
proximal end of the 35b of the blade body. The distal end
37a of the channel member 37 may be positioned at any
desired distance from the distal end 35a of the blade
body 35. If desired, the proximal end 37b of the channel
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member 37 may terminate prior to the proximal end of
the 35b of the blade body (to the right of the proximal end
of the 35b of the blade body when viewing Fig. 3) or may
extend beyond the proximal end of the 35b of the blade
body (to the left of the proximal end of the 35b of the
blade body when viewing Fig. 3). The illustrated blade
assembly 34 includes the substantially straight blade
body 35. Alternatively, the blade assembly 34 may be
formed with the curved blade body 44, described in detail
below.
[0036] If desired, endotracheal tube retention tabs may
be provided on the blade assembly 34 of the endotra-
cheal tube insertion device 30. For example, as shown
in Fig. 2, two endotracheal tube retention tabs 39a extend
outwardly and upwardly (when viewing Fig. 2) from the
channel member 37 and one endotracheal tube retention
tab 39b extends outwardly and downwardly (when view-
ing Fig. 2) from the handle 32. The endotracheal tube
retention tabs 39a and 39b have a generally arcuate
shape and are configured to allow the endotracheal tube
92 to be temporarily positioned and retained between the
endotracheal tube retention tabs 39a and the endotra-
cheal tube retention tab 39b. Alternatively, the tracheal
tube retention tabs 39a and 39b may have any other de-
sired shape suitable for retaining the endotracheal tube
92. Like the blade body 35 and the channel member 37,
the endotracheal tube retention tabs 39a and 39b may
be formed from any desired rigid or semi-rigid material,
such as stainless steel and polyvinyl chloride (PVC). It
will be understood that any desired number of endotra-
cheal tube retention tabs 39a and 39b may be provided.
Further, the endotracheal tube retention tabs 39a and
39b may be provided at any desired location on the blade
assembly 34 and/or the handle 32.
[0037] Referring to Fig. 11, a second embodiment of
the blade assembly is shown at 42 attached to the handle
32. The blade assembly 42 has an elongated and up-
wardly curved blade body 44 attached to a channel mem-
ber 46. The blade body 44 includes a first or distal end
44a, and a second or proximal end 44b attached to the
handle 32. Like the blade body 35, the blade body 44
has an arcuate cross-sectional shape.
[0038] The channel member 46 is attached to a first
side 44c (lower side when viewing Fig. 11) of the blade
body 44, includes a first portion 46a and a second portion
46b, and defines a longitudinally extending channel 46c.
The channel member 46 is substantially C-shaped when
viewed in cross-section and defines an elongated slot
46d that provides access to the channel 46c. Alternative-
ly, the channel member 46 may have any desired cross-
sectional shape, such as substantially oval, and substan-
tially rectangular. The second portion 46b of the channel
member 46 extends beyond the proximal end 44b of the
blade body 44 any desired distance, and includes a plu-
rality of notches 48 formed in at least one side of the
elongated slot 46d. A distal end of the first portion 46a
of the channel member 46 may be positioned at any de-
sired distance from the distal end 44a of the blade body

44. Like the channel 37c of the channel member 37, the
channel 46c of the channel member 46 may open in any
desired direction relative to the blade body 44, and may
be laterally positioned near either longitudinal edge of
the blade body 44, or any position intermediate thereof.
The illustrated blade assembly 42 includes the curved
blade body 44. Alternatively, the blade assembly 42 may
be formed with the substantially straight blade body 35,
described in detail above.
[0039] If desired, endotracheal tube retention tabs may
also be provided on the blade assembly 42. For example,
as shown in Fig. 11, two endotracheal tube retention tabs
49a extend outwardly and upwardly (when viewing Fig.
11) from the channel member 46 and one endotracheal
tube retention tab 49b extends outwardly and downward-
ly (when viewing Fig. 11) from the handle 32. The en-
dotracheal tube retention tabs 49a and 49b have a gen-
erally arcuate shape and are configured to allow the en-
dotracheal tube 92 to be temporarily positioned and re-
tained between the endotracheal tube retention tabs 49a
and the endotracheal tube retention tab 49b. Alternative-
ly, the endotracheal tube retention tabs 49a and 49b may
have any other desired shape suitable for retaining the
endotracheal tube 92. Like the endotracheal tube reten-
tion tabs 39a and 39b, the endotracheal tube retention
tabs 49a and 49b may be formed from any desired rigid
or semi-rigid material, such as stainless steel and poly-
vinyl chloride (PVC). It will be understood that any desired
number of endotracheal tube retention tabs 49a and 49b
may be provided. Further, the endotracheal tube reten-
tion tabs 49a and 49b may be provided at any desired
location on the blade assembly 42 and/or the handle 32.
[0040] As shown in Fig. 2, the optical assembly 36 is
disposed within the channel 37c of the channel member
37. As best shown in Figs. 5 through 7, the optical as-
sembly 36 includes an optical housing 50 and the flexible
member 52. The illustrated optical housing 50 includes
a first portion 50a and a second portion 50b, and defines
a longitudinally extending channel 50c. The optical hous-
ing 50 is substantially circular when viewed in cross-sec-
tion and defines an elongated slot 50d that provides ac-
cess to the channel 50c. Alternatively, the optical housing
50 may have any desired cross-sectional shape, such
as substantially oval. In the illustrated embodiment of the
optical housing 50, an inside diameter of the second por-
tion 50b of the optical housing 50 is larger than an inside
diameter of the first portion 50a. Alternatively, the inside
diameter of the second portion 50b may be smaller than
or equal to the inside diameter of the first portion 50a.
The second portion also includes a plurality of the notch-
es 48 formed in at least one side of the elongated slot
50d. The optical housing 50 may be formed from any
desired rigid or semi-rigid material, such as PVC, wire-
reinforced silicon, and stainless steel. Additionally, the
optical housing 50 may be configured to be relatively
more flexible at a portion of the optical housing 50 be-
tween the first and second portions 50a and 50b, thus
allowing the user to bend the portion of the optical hous-
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ing 50 that extends between the channel member 37 and
the video monitor 40, as shown in Fig. 2.
[0041] Although the blade assembly 34 of the illustrat-
ed improved endotracheal tube insertion device 30 is
shown having the channel member 37 attached thereto,
the channel member 37 is not required. For example, the
first portion 50a of the optical housing 50 illustrated in
Fig. 5 may be attached to the first side 35c (lower side
when viewing Figs. 2 and 4) of the blade body 35 in the
same manner that the channel member 37 is attached.
In such an embodiment, the longitudinally extending
channel 50c would function in the same manner as the
longitudinally extending channel 37c of the channel
member 37.
[0042] As best shown in Figs. 6 and 7, the flexible mem-
ber 52 is an elongated member having an axis A1, a
substantially cylindrical shape and includes a first or dis-
tal end 52a and a second or proximal end 52b. Alterna-
tively, the flexible member 52 may have any other desired
cross-sectional shape, such as substantially oval, sub-
stantially hexagonal, and substantially rectangular. A plu-
rality of longitudinally extending conduits is formed within
the flexible member 52. As shown in Fig. 7, the flexible
member 52 includes a first longitudinally extending con-
duit 54, a second longitudinally extending conduit 56, and
a third longitudinally extending conduit 58. The video im-
aging device 60 is disposed in the first longitudinally ex-
tending conduit 54. In the illustrated embodiment, the
video imaging device 60 is a Complementary Metal Oxide
Silicon (CMOS) camera. Alternatively, the video imaging
device 60 may be any desired video imaging device, such
as a Charge-Coupled Device (CCD), fiber optic camera,
and any other direct or indirect imaging device.
[0043] A light source 62 is disposed in the second lon-
gitudinally extending conduit 56. In the illustrated embod-
iment, the light source 62 is an LED lamp or an incan-
descent bulb mounted at the distal end 52a of the flexible
member 52. Alternatively, the light source 62 may be any
other source of light. Additionally, the light source 62 may
be a fiber optic cable connected at its proximal end to a
source of illumination (not shown), such as an LED lamp,
an incandescent bulb, or any other desired light source.
The video imaging device 60 and the light source 62 are
operationally connected to the video monitor 40 and/or
the controller 33 by one or more flexible electrical and/or
optical connectors, shown at 66 in Fig. 6.
[0044] The third longitudinally extending conduit 58 is
configured as a suction tube and is connected to a vac-
uum port, such as a vacuum port 59 extending outward
of the knob 68a, as shown in Fig. 5. Although described
as a suction tube, the conduit 58 may also be used to
provide oxygen to a patient. The conduit 58 may further
be used to introduce tools, such as medical instruments
(not shown) into the patient. In the illustrated embodi-
ment, the flexible member 52 has an outside diameter of
about 4 mm. Alternatively, the flexible member 52 may
have any other outside diameter.
[0045] The distal end 52a of the flexible member 52

also includes an intubation assembly guide channel 64,
the purpose for which will be described below. The illus-
trated intubation assembly guide channel 64 includes a
first portion 64a, a second portion 64b proximal of the
first portion 64a, and a third portion 64c adjacent to, and
radially inward of, the second portion 64b, as shown in
Fig. 7A. In the illustrated embodiment, the third portion
64c is wider than the second portion 64b for reasons that
will be described below. Specifically, the third portion 64c
is substantially cylindrical and has an inside diameter
about the same size at an outside diameter of an elon-
gated guide member portion 78 of a guide rail 75, de-
scribed below. Alternatively, the third portion 64c may
have any other desired cross-sectional shape, such as
substantially oval, substantially hexagonal, and substan-
tially rectangular. If desired, the third portion 64c may
have any desired inside diameter, such as an inside di-
ameter larger than the outside diameter of the guide
member portion 78 of the guide rail 75. Additionally, the
first portion 64a has a relatively wide longitudinal opening
and the second portion 64b has a longitudinal opening
smaller than the longitudinal opening of the first portion
64a.
[0046] In the illustrated embodiment, the intubation as-
sembly guide channel 64 has a length within the range
of about 3 cm to about 7 cm, the first portion 64a has a
length within the range of about 0.5 cm to about 2 cm,
and the second and third portions 64b and 64c have a
length within the range of about 2 cm to about 5 cm.
Alternately, the intubation assembly guide channel 64,
and each of the first, second, and third portions 64a, 64b,
and 64c may have any desired length and width.
[0047] Further, it will be understood that the flexible
member 52 maybe formed without the relatively wide first
channel portion 64a, and with only the second and third
portions 64b and 64c, such as shown in Fig. 7A. In an
embodiment of the flexible member 52 having only the
second and third portions 64b and 64c of the intubation
assembly guide channel 64, each of the second and third
portions 64b and 64c may have any desired length, such
as a length within the range of about 2 cm to about 7 cm.
[0048] In the illustrated embodiment, the first and sec-
ond longitudinally extending conduits 54 and 56 have a
circular cross sectional shape, and the third longitudinally
extending conduit 58 has an oval cross sectional shape.
Alternatively, the first, second, and third longitudinally ex-
tending conduits 54, 56, and 58 may have any desired
cross sectional shape. The flexible member 52 may be
formed from any desired flexible or semi-flexible material,
such as silicon, rubber, wire-reinforced silicon, wire-re-
inforced rubber, and polymers. Additionally, the flexible
member 52 may be configured to be relatively more flex-
ible at its distal end 52a and relatively less flexible at its
proximal end 52b, thus providing greater flexibility within
a patient’s airway, and less flexibility, and therefore great-
er control, for the user when handling the proximal end
52b.
[0049] The distal end 52a of the flexible member 52
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also includes a mechanism (not shown) for moving a por-
tion of the distal end 52a, so as to view desired portions
of the patient’s air passage. The mechanism may be me-
chanically or electrically actuated, and is configured to
move the distal end 52a through an angle B1. In the il-
lustrated embodiment, the angle B1 is about +/- 90 de-
grees from the axis A1 of the flexible member 52. Addi-
tionally, the distal end 52a of the flexible member 52 may
also be configured to move in any radial direction.
[0050] The mechanism for moving a portion of the dis-
tal end 52a may be controlled by a control device 68 at
the proximal end 52b of the flexible member 52. The il-
lustrated control device 68 includes the rotatable knob
68a and a mounting post 68b. Alternatively, the control
device 68 may located at any other desired location on
the flexible member 52 or any other desired location on
the improved endotracheal tube insertion device 30. The
mechanism for moving a portion of the distal end 52a,
and therefore the movement of the distal end 52a of the
flexible member 52, may be controlled by the control de-
vice 68, thus allowing the user to move the distal end 52a
of the flexible member 52 to a desired location and to
lock or retain the distal end 52a in the position selected
by the user. As shown in Figs. 5 through 7, an attachment
member 70 is attached to the mounting post 68b of the
control device 68. The attachment member 70 may be
any device configured to retain the guided introducer in-
tubation assembly 38 and its attached endotracheal tube
92, described below, relative to the improved endotra-
cheal tube insertion device 30, and more specifically rel-
ative to the flexible member 52. Alternatively, the attach-
ment member 70 may be mounted to any desired portion
of the improved endotracheal tube insertion device 30,
including the handle 32 and the video monitor 40.
[0051] The guided introducer intubation assembly 38
includes an intubation assembly body configured as a
rod 72, best shown in Figs. 8 and 8A, which defines an
introducer or bougie. The rod 72 is substantially cylindri-
cal and has an elongated body having a first or distal end
72a and a second or proximal end 72b. Alternatively, the
rod 72 may have any other desired cross-sectional
shape, such as substantially oval, substantially hexago-
nal, and substantially rectangular. The distal end 72a of
the rod 72 is tapered or substantially cone-shaped and
defines a leading end of the rod 72. The rod 72 includes
a plurality of longitudinally and radially outwardly extend-
ing ribs 74. In the illustrated embodiment, the rod 72 is
shown prior to being inserted into the endotracheal tube
92, such as the endotracheal tube 92 shown in Fig. 9.
As shown, the ribs 74 have an arcuate cross-sectional
shape. The ribs 74 may extend for any desired length of
the rod 72 and taper toward the distal end 72a.
[0052] The illustrated rod 72 includes a guide system
configured to guide the endotracheal tube 92 into the
trachea, and configured for releasable attachment to the
flexible member 52 of the optical assembly 36. In the
illustrated embodiment, the guide system is a guide rail
75. The illustrated guide rail 75 includes a substantially

spherical tip 76 at a distal end of the guide member por-
tion 78. The guide member portion 78 may be attached
to the rod 72 by a substantially flat bridge 80 that extends
between the rod 72 and the guide member portion 78.
Alternatively, the guide member portion 78 may be at-
tached directly to the rod 72 without the bridge 80. Al-
though illustrated as spherical, the tip 76 may have other
shapes, such as substantially ovoid, or having the shape
of a rectangular prism or a triangular prism. It will be un-
derstood that the tip 76 is not required, and the distal end
of the guide member portion 78 may have a rounded or
tapered surface. Additionally, the tip 76 may be of any
size and have any shape that fits within the first portion
64a. Further, the guide member portion 78 is configured
to fit within the third portion 64c, and has a diameter large
enough that it is laterally retained, i.e., that it cannot fall
or be otherwise laterally removed through the second
portion 64b of the guide channel 64. In the illustrated
embodiment, the guided introducer intubation assembly
38 has an overall length within the range of about 40 cm
to about 50 cm. Alternatively, the guided introducer intu-
bation assembly 38 may have any other desired length.
[0053] As best shown in Fig. 8, the guide member por-
tion 78 guide member portion 78 has a substantially cy-
lindrical shape and a length LI, measured from the spher-
ical tip 76, of about 5 cm. Alternatively, the guide member
portion 78 may have any other desired cross-sectional
shape, such as substantially oval, substantially hexago-
nal, and substantially rectangular. Further, the guide
member portion 78 may have any desired length LI, such
as a length from about 4 cm to about 6 cm. The illustrated
bridge 80 extends from a point near the spherical tip 76
to a point near a proximal end of the guide member por-
tion 78. The bridge 80 may have any width and length,
and may be attached to the guide member portion 78 at
any point proximal to the spherical tip 76 or proximal to
a distal end of the guide member portion 78 if the guide
member portion 78 is formed without the tip 76. Alterna-
tively, the bridge 80 may be located at any desired portion
of the rod 72. The substantially cylindrically shaped por-
tion of the rod 72 thus begins at a point about 7 cm from
the spherical tip 76. Alternatively, the substantially cylin-
drically shaped portion of the rod 72 may begin at any
desired distance from the spherical tip 76, such as a dis-
tance from about 6 cm to about 8 cm. The bridge 80 may
have any desired thickness such that the bridge 80 may
extend through the second portion 64b of the guide chan-
nel 64, as described in detail below.
[0054] The rod 72 and the ribs 74 formed thereon, and
the guide rail 75 and its component parts; i.e., the guide
member portion 78, the substantially spherical tip 76, and
the bridge 80, may be formed from any flexible or semi-
flexible material, such as silicon, rubber, wire-reinforced
silicon, and wire-reinforced rubber. Additionally, the rod
72 may be configured to be relatively more flexible at its
distal end 72a and relatively less flexible at its proximal
end 72b, thus providing greater flexibility within a pa-
tient’s airway, and less flexibility, and therefore greater
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control, for the user when handling the proximal end 72b.
[0055] If desired, in lieu of the ribs 74, the ribbed portion
of the rod 72 may be configured as a hollow inflatable
member, wherein the inflatable portion of the rod 72 may
be inflated to a desired outside diameter corresponding
to inside diameter of an endotracheal tube 92. Alterna-
tively, the improved endotracheal tube insertion device
30 may be provided with a plurality of rods 72, each with
ribs 74 having a different outside diameter corresponding
to the inside diameter of one of a plurality of endotracheal
tubes 92 having different inside diameters. Additionally,
the improved endotracheal tube insertion device 30 may
be provided with a plurality of rods 72 formed without
ribs, each of the plurality of rods having a different outside
diameter corresponding to the inside diameter of one of
a plurality of endotracheal tubes 92 having different in-
side diameters. It will be understood that each embodi-
ment of the rod described herein, including the embodi-
ment of the rod having the hollow inflatable member de-
scribed above, may be formed with the tapered or sub-
stantially cone-shaped leading end as described above
and illustrated, for example, at 72a in Fig. 8.
[0056] The flexible or semi-flexible material and arcu-
ate cross-sectional shape of the ribs 74 allow the ribs to
be generally flexible; i.e., radially compressible such that
the outside diameter of the ribs may vary and such that
the rod 72 may be used in endotracheal tubes 92 having
varying inside diameters, such as inside diameters from
about 3.0 mm, or the size of a conventional pediatric en-
dotracheal tube 92, to about 9.0 mm, or the size of a
convention adult endotracheal tube 92. Alternatively, the
endotracheal tube 92 may have an inside diameter small-
er than about 3.0 mm or larger than about 9.0 mm. Pref-
erably, the ribs 74 will engage the inside surface of the
endotracheal tube 92 in which the rod 72 has been in-
serted, whether the inside surface has a small inside di-
ameter, such as about 3.0 mm or a larger inside diameter,
such as about 9.0 mm.
[0057] The proximal end 72b of the rod 72 includes
threads 73 configured for connecting the rod 72 to a first
connecting member 82, shown in Figs. 8 and 8B. The
first connecting member 82 includes a base 84 having a
plurality of arms 86 extending outward therefrom. The
arms 86 include inwardly extending flanges or locking
members 88. A substantially cylindrical body 90 also ex-
tends outwardly from the base 84 between the arms 86.
A longitudinally extending threaded channel 95 is formed
at least through the base 84. The first connecting member
82 is configured to be attached to the threads 73 of the
rod 72. This threaded connection allows the user to adjust
the longitudinal position of the first connecting member
82 relative to the rod 72, i.e., in the direction of the arrow
93 in Fig. 8, by rotating the attachment first connecting
member 82 clockwise or counterclockwise. This thread-
ed connection further allows the user to shorten or length-
en the rod 72 relative to the length of the tube body 94
of the endotracheal tube 92 that will be mounted on the
rod 72. If desired, a portion of the proximal end 72b of

the rod 72 that extends outward of the first connecting
member 82 may be removed by the user, such as by
cutting. It will be understood that the rod 72 may be short-
ened or lengthened relative to the length of the tube body
94 by any other means.
[0058] Referring to Fig. 8C, a first alternate embodi-
ment of the first connecting member is shown at 82’. The
first connecting member 82’ is similar to the first connect-
ing member 82, however, the cylindrical body 90 of the
first connecting member 82’ includes a portion 90a ex-
tending outward of the base 84 for connection to a source
of oxygen for example. The portion 90a may have any
desired inside and outside diameter, and may have any
desired length, which may include a length equal to a
length of the cylindrical body 90. Alternatively, the portion
90a may have a length shorter or longer than a length of
the cylindrical body 90. The portion 90a may be config-
ured for attachment to a source of oxygen or air, in the
same manner that the cylindrical body 98b of the con-
ventional connector 98 shown in Fig. 9 is configured for
attachment to a source of oxygen or air.
[0059] If desired, air flow passageways 91 may be
formed through base 84 within the portion 90a, as shown
in Fig. 8C. The air flow passageways 91 define a flow
path for oxygen or air from the source of oxygen or air to
the endotracheal tube 92.
[0060] Referring to Fig. 8D, a second alternate embod-
iment of the first connecting member is shown at 182.
The first connecting member 182 is similar to the first
connecting member 82, and includes a base 184 having
a plurality of arms 186 extending outward therefrom. The
illustrated embodiment of the first connecting member
182 includes a first pair of arms 186a and a second pair
of arms 186b, only one of which is shown in Fig. 8D,
opposite the first pair of arms 186a. Each of the arms
186a and 186b include inwardly extending locking mem-
bers 188. A substantially cylindrical body 190 also ex-
tends outwardly from the base 184 between the arms
186a and 186b. A longitudinally extending threaded
channel 195 is formed in the base 184. Side walls 192
extend outwardly from the base 184 in a direction away
from the arms 186a and 186b at side edges of the base
184. The side walls 192 are extensions of the arms 186a
and 186b and define opening tabs that, when com-
pressed or urged toward one another, such as by the
user, the first pair of arms 186a and the second pair of
arms 186b are urged away from each other, thus allowing
the user to more easily attach and detach the flange 98a
of the connector 98 from the first connecting member
182. If desired, the side walls 192 may be formed on any
of the embodiments of the first connecting member, such
as the first connecting members 82 and 82’.
[0061] The guided introducer intubation assembly 38
further includes a conventional endotracheal tube, such
as shown at 92 in Fig. 9. The endotracheal tube 92 is
configured for attachment to the rod 72, as best shown
in Fig. 2. The endotracheal tube 92 has a first or distal
end 92a and a second or proximal end 92b. The endotra-
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cheal tube 92 further includes a tube body 94 having
balloon cuff 96 at the distal end 92a, and a conventional
connector 98 at the proximal end 92b thereof. As de-
scribed in detail above, the tube body 94 of the endotra-
cheal tube 92 may have an inside diameter of from about
3.0 mm to about 9.0 mm.
[0062] The connector 98 includes a flange 98a having
a substantially cylindrical body 98b extending outwardly
from the flange 98a. The body 98b has a longitudinally
extending channel 99 formed threrethrough. An air infla-
tion tube 100 is attached to the balloon cuff 96 and con-
figured for attachment to a source of air, such as a sy-
ringe.
[0063] The connector 98 is configured for attachment
to the first connecting member 82. When attached, the
body 98b is inserted into the body 90 of the first connect-
ing member 82 and the flange 98a is snap fit between
the arms 86 and retained between the arms 86 by the
locking members 88. The body 98b of the connector 98
has an outside diameter of about 15 mm. Alternatively,
the body 98b may have any other outside diameter. If
desired, the conventional connector 98 and the first con-
necting member 82 may be configured such that the body
90 of the first connecting member 82 is smaller than, and
may be inserted into the body 98b of the connector 98.
[0064] When the guided introducer intubation assem-
bly 38 is assembled, the rod 72 is inserted through the
channel 99 of the connector 98 and into the tube body
94 of the conventional endotracheal tube 92 until the
guide member portion 78 extends outward of the distal
end 92a of the endotracheal tube 92. When the rod 72
is mounted within the tube body 94 of the endotracheal
tube 92, the longitudinally extending spaces between the
ribs 74 define flow paths for oxygen from a source of
oxygen (not shown) to the patient during intubation and
before the guided introducer intubation assembly 38 is
removed.
[0065] Although not illustrated, the rod 72 may be
formed as a hollow member and may also have one or
more radially extending holes or perforations along its
length to facilitate the delivery and flow of oxygen from
the proximal end 72b of the rod 72.
[0066] Advantageously, the improved endotracheal
tube insertion device 30, and particularly the shape and
tapered leading edge of the ribs 74 (or the alternative
ribbed portion of the rod 72 configured as a hollow inflat-
able member), the smooth, tapered or cone-shaped lead-
ing end 72a of the rod 72. the spherical tip 76, and the
guide member portion 78 of the improved guided intro-
ducer intubation assembly 38 is configured to avoid being
caught on laryngeal structures as the guided introducer
intubation assembly 38 and the leading edge or distal
end 92a of the endotracheal tube 92 is advanced into the
patient’s airway, thus facilitating the delivery of the en-
dotracheal tube 92 between the vocal cords and prevent-
ing trauma or injury to the vocal cords and other parts of
the airway.
[0067] A second embodiment of the intubation assem-

bly rod is shown at 102 in Fig. 10. The rod 102 is similar
to the rod 72 and includes the plurality of longitudinally
and radially outwardly extending ribs 104. The proximal
end 102b of the rod 102 also includes threads 105 con-
figured for connecting the rod 102 to the first connecting
member 82, described above.
[0068] The distal end 102a of the rod 102 is tapered
or substantially cone-shaped and defines a leading end
of the rod 102, and includes a guide system configured
as a guide sleeve 106 in lieu of the guide member portion
78 and the spherical tip 76 of the guide rail 75. The guide
sleeve 106 includes a first or distal end 106a, a second
or proximal end 106b, and has a longitudinally extending
substantially cylindrical channel 106c formed there-
through. The illustrated guide sleeve 106 is mounted di-
rectly to the rod 102 and a bridge, such as the bridges
80 and 112, are not required, but may be provided if de-
sired.
[0069] In the illustrated embodiment, the distal and
proximal ends 106a and 106b are tapered. The guide
sleeve 106 is configured such that either the optical hous-
ing 50 or the flexible member 52, as best shown in Fig.
12, may be inserted through the channel 106c and that
the guide sleeve 106 can be slidably mounted within the
channel member 37. Advantageously, the tapered lead-
ing or distal end 106a of the guide sleeve 106 is also
configured for easy and atraumatic advancement into the
patient’s airway; i.e., configured to avoid being caught
on laryngeal structures as the guided introducer intuba-
tion assembly 38 and the leading edge or distal end 92a
of the endotracheal tube 92 is advanced into the patient’s
airway, thus facilitating the delivery of the endotracheal
tube 92 between the vocal cords and preventing trauma
or injury to the vocal cords and other parts of the airway.
[0070] A third embodiment of the intubation assembly
rod is shown at 108 in Fig. 12. The distal end 108a of the
rod 108 is tapered or substantially cone-shaped and de-
fines a leading end of the rod 108. The rod 108 includes
a guide sleeve 110. The guide sleeve 110 includes a first
or distal end 110a, a second or proximal end 110b, and
has a longitudinally extending substantially cylindrical
channel 110c formed therethrough. The guide sleeve 110
is attached to the rod 108 by a substantially flat bridge
112 that extends between the rod 108 and the guide
sleeve 110. The rod 108 is otherwise substantially the
same as the rod 102. Like the bridge 80, the bridge 112
may be located at any desired portion of the rod 108. The
bridge 112 may have any width and length, and may be
attached to the guide sleeve 110 at any point proximal
to the distal end 110a of the guide sleeve 110. Further,
the guide sleeve 110 may be attached to the rod 108 at
any other longitudinal location or at any other desired
distance from the distal end 108a of the rod 108. The
guide sleeve 110 is configured such that the distal end
52a of the flexible member 52, as shown in Fig. 12, may
be inserted through the channel 110c. The guide sleeve
110 is further configured for insertion through the channel
50c of the optical housing 50, the channel 37c of the
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channel member 37, and the channel 46c of the channel
member 46. Like the bridge 80, the bridge 112 may have
any desired thickness such that the bridge 112 may ex-
tend through the slot 50d of the channel 50c, the slot 37b
of the channel 37c, and the slot 46d of the channel 46c.
[0071] Fig. 12A is an end view of the rod 108 and shows
a radially inwardly extending stop member 114 formed
at the distal end 110a of the guide sleeve 110. The stop
member 114 may be provided to assist in retaining the
flexible member 52 within the guide sleeve 110 during
insertion of the endotracheal tube insertion device 30 into
the patient’s airway. Alternatively, the distal end 110a of
the guide sleeve 110 may include two or more of the stop
members 114. Although shown formed at the distal end
110a of the guide sleeve 110, the stop members 114 may
be formed at the proximal end 110b of the guide sleeve
110, or at any location between the distal and proximal
ends 110a and 110b. Additionally, the stop members 114
may have any desired shape and size.
[0072] Like the guide rail 75 and its component parts,
the guide sleeve 110 and the bridge 112 may be formed
from any flexible or semi-flexible material, such as silicon,
rubber, wire-reinforced silicon, and wire-reinforced rub-
ber.
[0073] A fourth embodiment of the intubation assembly
rod is shown at 116 in Fig. 13. The distal end 116a of the
rod 116 is tapered or substantially cone-shaped and de-
fines a leading end of the rod 116. The rod 116 includes
a guide sleeve 118. The guide sleeve 118 includes a first
or distal end 118a, a second or proximal end 118b, and
has a longitudinally extending substantially cylindrical
channel 118c formed therethrough. The guide sleeve 118
is attached to the rod 116 by the substantially flat bridge
112 that extends between the rod 116 and the guide
sleeve 118. The illustrated guide sleeve 118 also in-
cludes a longitudinally extending slot 120 formed there-
through. The rod 116 is otherwise substantially the same
as the rod 102.
[0074] A fifth embodiment of the intubation assembly
rod is shown at 122 in Fig. 14. The distal end 122a of the
rod 122 is tapered or substantially cone-shaped and de-
fines a leading end of the rod 122. The rod 122 includes
a guide sleeve 124. The guide sleeve 124 is similar to
the guide sleeve 118 and includes a first or distal end
124a, a second or proximal end 124b, and has a longi-
tudinally extending substantially cylindrical channel 124c
formed therethrough. The guide sleeve 124 is attached
to the rod 122 by the substantially flat bridge 112 that
extends between the rod 122 and the guide sleeve 124.
Unlike the guide sleeve 118, the distal end 124a of the
guide sleeve 124 is not tapered. Rather, an end surface
of the distal end 124a is substantially perpendicular to
an axis A2 of the guide sleeve 124. The rod 122 is oth-
erwise substantially the same as the rod 102.
[0075] Fig. 14A is an end view of the rod 122 and shows
a first embodiment of a stop member 126 formed at the
distal end 124a of the guide sleeve 124. The illustrated
stop member 126 includes three radially inwardly extend-

ing legs 128. The stop member 126 may be provided to
assist in retaining the flexible member 52 within the guide
sleeve 124 during insertion of the endotracheal tube in-
sertion device 30 into the patient’s airway. Alternatively,
the distal end 124a of the guide sleeve 124 may include
any desired number of the legs 128, such as one, two,
or more than three legs 128. Although shown formed at
the distal end 124a of the guide sleeve 124, the stop
member 126 may be formed at the proximal end 124b of
the guide sleeve 124, or at any location between the distal
and proximal ends 124a and 124b. Additionally, the legs
128 may have any desired shape and size.
[0076] Fig. 14B is an end view of the rod 122 and shows
a second embodiment of the guide sleeve 124’, wherein
the distal end 124’a thereof includes three of the radially
inwardly extending stop members 114. As described
above, the stop members 114 may be provided to assist
in retaining the flexible member 52 within the guide sleeve
124 during insertion of the endotracheal tube insertion
device 30 into the patient’s airway. Alternatively, the dis-
tal end 124’a of the guide sleeve 124’ may include two
of the stop members 114 or more than three of the stop
members 114. Although shown formed at the distal end
124’a of the guide sleeve 124’, the stop members 114
may be formed at the proximal end 124’b of the guide
sleeve 124’, or at any location between the distal and
proximal ends 124’a and 124’b. Additionally, the stop
members 114 may have any desired shape and size. If
desired, an outside surface of the distal end 52a of the
flexible member 52 may be formed with guide grooves
(not shown) corresponding to the stop members 114. The
flexible member 52 would therefore be slidably movable
within the guide sleeve 124’ and the stop members 114
would slidably engage the flexible member 52 within the
grooves.
[0077] A sixth embodiment of the intubation assembly
rod is shown at 130 in Fig. 15. The distal end 130a of the
rod 130 is tapered or substantially cone-shaped and de-
fines a leading end of the rod 130. The rod 130 includes
a guide sleeve 132 having a first or distal end 132a, a
second or proximal end 132b, and has a longitudinally
extending substantially cylindrical channel 132c formed
therethrough. The guide sleeve 132 is attached to the
rod 130 by the substantially flat bridge 112 that extends
between the rod 130 and the guide sleeve 132. The distal
end 132a of the guide sleeve 132 has a frusto-conical
shape. The guide sleeve 132 is configured to retain a
second embodiment of the flexible member, a portion of
which is shown at 134. A distal end 134a of the flexible
member 134 also has a frusto-conical shape, such that
the distal end 134a of the flexible member 134 is retained
within the distal end 132a of the guide sleeve 132. The
rod 130 is otherwise substantially the same as the rod
102.
[0078] It will be understood that each embodiment of
a rod and a guide sleeve described herein, including the
rod 108 and the guide sleeve 110, the rod 116 and the
guide sleeve 118, the rod 122 and the guide sleeve 124,
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and the rod 130 and the guide sleeve 132, may be formed
without the substantially flat bridge 112. In such embod-
iments, the sleeves, 110, 118, 124, and 132 are mounted
directly to the rods 108, 116, 122, and 130, respectively.
The bridge 112 may have any width and length, and may
be attached to the guide sleeves 110, 118, 124, and 132
at any point proximal to the distal ends of the guide
sleeves 110,118,124, and 132, respectively.
[0079] Prior to use, the guided introducer intubation
assembly 38 is secured to the optical assembly 36 by
inserting the guide member portion 78 of the guide rail
75 into the intubation assembly guide channel 64 via the
first portion 64a until the guide member portion 78 is seat-
ed within the second portion 64c of the intubation assem-
bly guide channel 64, the tip 76 is seated within the first
portion 64a of the intubation assembly guide channel 64,
and the bridge 80 extends through the second portion
64b of the intubation assembly guide channel 64, as
shown in Figs. 2 and 19. The flexible member 52 of the
optical assembly 36 may be locked or fixedly positioned
relative to the optical housing 50 by manually moving the
mounting post 68b of the control device 68 into one of
the notches 48.
[0080] Alternatively, a mechanical or electro-mechan-
ical movement device (not shown) may be attached to
the flexible member 52, between the flexible member 52
and the optical housing 50, or between the flexible mem-
ber 52 and any desired portion of the endotracheal tube
insertion device 30, and configured to selectively move
the flexible member 52 longitudinally within the optical
housing 50.
[0081] Prior to being inserted into the patient’s airway,
the guided introducer intubation assembly 38 and at-
tached endotracheal tube 92 may be releasably attached
to the endotracheal tube insertion device 30 within the
attachment member 70, as best shown in Fig. 2.
[0082] In use, one operator or user may insert the blade
assembly 34, with the attached optical assembly 36 and
guided introducer intubation assembly 38, into the airway
of a patient, until the distal end 35a of the blade body 35
is at the epiglottis. The distal end 52a of the flexible mem-
ber 52 may then be moved outward of a distal end of the
channel member 37 to gain a view of the vocal cords.
The mounting post 68b of the control device 68 is moved
out of the notch 48 within which it has been positioned,
and the distal end 52a of the flexible member 52 may be
moved outwardly in increments, such as about 0.5 cm
increments, up to a distance of about 7 cm. As described
above, the distal end 52a of the flexible member 52 may
be moved relative to its axis A1 to gain a better view of
the vocal cords, and may be locked or retained in a po-
sition selected by the user.
[0083] The user may then remove the endotracheal
tube 92 from within the attachment member 70. Subse-
quently, the user may slide the guided introducer intuba-
tion assembly 38 forwardly into the trachea and outwardly
of the guide channel 64 until the tip 76 is about 12 cm
below or beyond the vocal cords, and the balloon cuff 96

is below the vocal cords. The balloon cuff 96 may then
be inflated in a conventional manner. The blade assem-
bly 34 and the optical assembly 36 may be removed from
the patient. The guided introducer intubation assembly
38 may then be disconnected from the endotracheal tube
92 and also removed from the patient.
[0084] Advantageously, the improved endotracheal
tube insertion device 30 includes the guided introducer
intubation assembly 38, the optical assembly 36, and the
blade assembly 34 that are interconnected and function
as a single unit during endotracheal tube 92 positioning.
[0085] As a further advantage, the improved endotra-
cheal tube insertion device 30 is a relatively simple tool
that allows a user to gain and maintain full control of a
patient or accident victim’s airway without the experience
of one who has performed hundreds or thousands of en-
dotracheal intubation procedures. Users, such as first
responders, without such significant experience may use
the improved endotracheal tube insertion device 30 to
intubate the airway of a patient with or without the assist-
ance of a physician airway specialist who may be viewing
remotely, but in real-time, the video of the procedure.
[0086] Advantageously, video of the airway may be
transmitted via the internet in real time to a specialist
anywhere in the world. This allows the specialist to pro-
vide advice and guidance to a less experienced or less
knowledgeable user, whether the user and patient are in
a hospital or at a remote accident site.
[0087] Although not illustrated, the optical assembly
36 may be formed with a longitudinally extending rail,
similar to the guide member portion 78, and the guided
introducer intubation assembly 38 may be formed with a
corresponding longitudinally extending slot or groove
within which the rail may be slidably mounted. A stop
member, including but not limited to a retaining ball, such
as similar to the spherical tip 76, may be provided on
either a distal or proximal end of the rail or the groove to
prevent proximal or rearward movement of the guided
introducer intubation assembly 38 along the rail.
[0088] A second embodiment of the endotracheal tube
insertion device is shown at 230 in Figs. 16 through 18.
In Fig. 16, the endotracheal tube insertion device 230 is
shown with the guided introducer intubation assembly 38
and the video monitor 40 removed for clarity. The en-
dotracheal tube insertion device 230 also includes the
optical assembly 36, described above.
[0089] Unlike the improved endotracheal tube inser-
tion device 30, the improved endotracheal tube insertion
device 230 does not include the blade assembly 34. If
desired, the endotracheal tube insertion device 230 may
include the handle 32. As shown in Fig. 16, the improved
endotracheal tube insertion device 230 includes an in-
sertion member configured as a supraglottic member 232
in lieu of the blade 35. The supraglottic member 232 in-
cludes a first or distal end 232a, a second or proximal
end 232b, has a longitudinally extending passageway
234 formed therethrough, and a longitudinally extending
slot 236 formed through a wall thereof. The slot 236 may
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have any desired length and width. In addition to the gen-
erally straight shape of the slot 236 shown, the slot 236
may have any other desired shape, such as a generally
serpentine or wavy pattern (not shown) to assist in re-
taining the guided introducer intubation assembly 38
within the passageway 234.
[0090] The slot 236 facilitates removal of the guided
introducer intubation assembly 38, as described below.
In the illustrated embodiment, the passageway 234 has
a substantially oval cross-sectional shape, as best shown
in Fig. 18, providing space for the illustrated optical as-
sembly 36 and the guided introducer intubation assembly
38, not shown in Figs. 16 through 18. In the illustrated
embodiment, the optical housing 50 of the optical assem-
bly 36 is attached or mounted within the passageway
234. It will be understood that the optical housing 50 may
be integrally formed with the supraglottic member 232,
or attached by any desired means included with adhe-
sive, by welding, or in a snap-fit arrangement to ensure
that the optical housing 50 does not move relative to the
supraglottic member 232 during use.
[0091] The guided introducer intubation assembly 38
is described as extending into and through the passage-
way 234 as best shown in Figs. 17 and 18. Alternatively
however, the passageway 234 may be configured large
enough to only allow the optical assembly 36 to fit therein.
In such an embodiment, the guided introducer intubation
assembly 38 may be attached to the flexible member 52,
but routed outside of the supraglottic member 232.
[0092] In the illustrated embodiment, and as best
shown in Fig. 18, the longitudinally extending slot 236 is
formed at an angle B2 from a plane PI that vertically bi-
sects the supraglottic member 232 (when viewing the
cross-sectional view of the supraglottic member 232 in
Fig. 18). In the illustrated embodiment, the angle B2 is
within the range of about 30 degrees to about 60 degrees
from the plane P1. Alternatively, the angle B2 may be
any angle from 0 degrees to 360 degrees from the plane
PI.
[0093] The supraglottic member 232 includes a gen-
erally bowl-shaped supraglottic cuff 237 formed at the
distal end 232a thereof. The supraglottic cuff 237 may
be conventional in the art and includes a cuff wall 238
and a cuff opening 240 into which the optical assembly
36 and the guided introducer intubation assembly 38 (not
shown in Figs. 16 through 18) extend. The illustrated pas-
sageway 234 has a substantially oval cross-sectional
shape, however the passageway 234 may have any de-
sired cross-sectional shape, such as substantially circu-
lar, and substantially rectangular. Additionally, the pas-
sageway 234 may have any other desired diameter or
cross-sectional size.
[0094] The supraglottic cuff 237 may be a non-inflata-
ble cuff, such as the i-gel® supraglottic airway manufac-
tured by Intersurgical Ltd. The non-inflatable supraglottic
cuff 237 may be formed of any gel-like or other substan-
tially soft material designed to provide an anatomical,
impression fit over the laryngeal inlet. Preferably, the

shape, softness, and contours of the supraglottic cuff 237
accurately mirror the perilaryngeal anatomy. Alternative-
ly, the supraglottic cuff 237, or any one or more portions
thereof, may be inflatable and therefore include a con-
ventional air inflation tube 242, such as shown in Fig. 18.
The air inflation tube 242 may be attached to the supra-
glottic cuff 237 and configured for attachment to a source
of air, such as a syringe. Although illustrated in one lo-
cation, the air inflation tube 242 may be attached to the
supraglottic cuff 237 at any desired location. It will be
understood that the supraglottic cuff 237 may have any
desired shape, including a shape configured to displace
the epiglottis and laryngeal structures to optimize the us-
er’s view of the vocal cords. Advantageously, the inflat-
able supraglottic cuff 237 allows the user to more easily
displace laryngeal structures such as the epiglottis.
[0095] In use, the improved endotracheal tube inser-
tion device 230 differs from the improved endotracheal
tube insertion device 30 in its position in the larynx for
operation. For example, the improved endotracheal tube
insertion device 230 is designed and configured to be
inserted blindly into the mouth of a patient and advanced
along the hard and soft palates until a distal tip cuff 237t
of the supraglottic cuff 237 is seated in the hypopharynx
with the cuff opening 240 facing the supraglottic struc-
tures. The flexible member 52 may then be advanced
within the optical housing 50, carrying with it the guided
introducer intubation assembly 38 in a manner similar to
the method described above for use of the improved en-
dotracheal tube insertion device 30 having the rigid blade
body 35. Once the optical assembly 36 is optimally po-
sitioned and locked facing the vocal cords, the guided
introducer intubation assembly 38 is advanced forward
and off the optical assembly 36, as described above, such
that the guided introducer intubation assembly 38 is po-
sitioned between the vocal cords and into the trachea.
[0096] The endotracheal tube 92 is positioned below
the vocal cords and remains in the trachea. The flexible
member 52, optical housing 50, and the supraglottic
member 232 may then be removed together.. Advanta-
geously, the slot 236 in the supraglottic member 232 al-
lows the supraglottic member 232, the flexible member
52, and the optical housing 50 to be removed from around
the endotracheal tube 92, thus allowing the endotracheal
tube 92 to remain in a desired position below the vocal
cords. Finally, the guided introducer intubation assembly
38 may be removed from within the endotracheal tube 92.
[0097] A third embodiment of the endotracheal tube
insertion device is shown at 330 in Figs. 20 and 21. The
endotracheal tube insertion device 330 is similar to the
endotracheal tube insertion device 230, includes the vid-
eo monitor 40, and is configured to be used with the en-
dotracheal tube 92 and the flexible member 52.
[0098] As shown in Fig. 20, the improved endotracheal
tube insertion device 330 includes a supraglottic portion
332. The supraglottic portion 332 includes a first or distal
end 332a, a second or proximal end 332b, has a longi-
tudinally extending passageway 334 formed there-
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through, and a longitudinally extending slot 336 formed
through a wall thereof. Like the slot 236 described above,
the slot 336 may have any desired length and width and
may have any other desired shape, such as a generally
serpentine or wavy pattern (not shown) to assist in re-
taining the endotracheal tube 92 within the passageway
334. The passageway 334 may have any desired shape,
such as a substantially oval cross-sectional shape or a
substantially cylindrical shape. It will be understood that
the passageway 334 must be large enough to allow the
endotracheal tube 92 to be inserted therein.
[0099] The supraglottic portion 332 includes a gener-
ally bowl-shaped supraglottic cuff 337 formed at the distal
end 332a thereof. The supraglottic cuff 337 may be con-
ventional in the art and includes a cuff wall 338 and a
cuff opening 340 into which the concentrically arranged
flexible member 52 and endotracheal tube 92 (best
shown in Fig. 21) extend. Like the supraglottic cuff 237,
the supraglottic portion 332 may include a non-inflatable
supraglottic cuff 337, as described above. The supraglot-
tic cuff 337, or any one or more portions thereof, may be
inflatable, and thus may include the conventional air in-
flation tube 242 as shown in Fig. 18 and described above.
The supraglottic cuff 337 may have any desired shape,
including a shape configured to displace the epiglottis
and laryngeal structures to optimize the user’s view of
the vocal cords. Advantageously, the inflatable supra-
glottic cuff 337 allows the user to more easily displace
laryngeal structures such as the epiglottis.
[0100] An optical housing portion 350 extends outward
of the proximal end 332b of the supraglottic portion 332.
A large opening or sled area 340 is defined in the optical
housing portion 350 adjacent the proximal end 332b of
the supraglottic portion 332. The sled area 340 may be
any desired size sufficient to allow the concentrically ar-
ranged flexible member 52 and endotracheal tube 92 to
be inserted therein. The optical housing portion 350 may
be attached to the supraglottic portion 332 by any desired
means, such as with an adhesive, by a threaded connec-
tion, or by welding. Alternatively, the optical housing por-
tion 350 may be integrally formed with the supraglottic
portion 332, as shown in Fig. 20.
[0101] In the embodiment illustrated in Fig. 20, the flex-
ible member 52 is inserted within the endotracheal tube
92. The endotracheal tube 92 with the flexible member
52 mounted therein is then inserted through the sled area
340 and into the passageway 334. The proximal end of
the flexible member 52 may be secured within the optical
housing portion 350 in the same manner that the flexible
member 52 is secured within the second portion 50b of
the optical housing 50, described above. The proximal
end 92b of the endotracheal tube 92 and the attached
connector 98 remain within the sled area 340, and may
be releasably attached to the optical housing portion 350
or the flexible member 52.
[0102] As described above, the flexible member 52 and
the concentrically mounted endotracheal tube 92 extend
longitudinally through the passageway 334 of the supra-

glottic portion 332. In use, the endotracheal tube insertion
device 330 may be inserted into the airway, and the flex-
ible member 52 and the concentrically mounted endotra-
cheal tube 92 may then be advanced below the vocal
cords. Once the endotracheal tube 92 is positioned below
the vocal cords, the flexible member 52 and the supra-
glottic portion 332 are removed. The flexible member 52
may be removed from the proximal end 92b of the en-
dotracheal tube 92. The slot 336 in the supraglottic por-
tion 332 allows the supraglottic portion 332 to be removed
from around the endotracheal tube 92, thus allowing the
endotracheal tube 92 to remain in a desired position be-
low the vocal cords.
[0103] Referring to Fig. 21, the flexible member 52 and
endotracheal tube 92 are shown within a portion of the
supraglottic portion 332. As shown, the flexible member
52 and endotracheal tube 92 are concentrically arranged
wherein the flexible member 52 is inserted within the en-
dotracheal tube 92, and the endotracheal tube 92 is in-
serted into the passageway 334 as described above.
[0104] If desired, the distal end 52a of the flexible mem-
ber 52 may have retention features such as ribs 432 hav-
ing tapered leading edges similar to the ribs 74 on the
rod 72, to retain the distal end 92a of the endotracheal
tube 92 about the distal end 52a of the flexible member
52 during insertion into the airway. Alternatively, the distal
end 52a of the flexible member 52 may have a frusto-
conical shape, as shown in Fig. 15, thus also retaining
the distal end 92a of the endotracheal tube 92 about the
distal end 52a of the flexible member 52 during insertion
into the airway. Additionally, the distal end 52a of the
flexible member 52, in an area generally the same as the
area in which the tapered leading edges of the ribs 432
shown in Fig. 21 are formed, may include an inflatable
portion having a tapered or frusto-conical shaped leading
edge.
[0105] Significantly, the ribs 432, particularly the shape
and tapered leading edges of the ribs 432, or the alter-
native distal end 52a having the inflatable frusto-conical
shaped portion, of the flexible member 52 of the improved
endotracheal tube insertion device 330 are configured to
prevent the leading edge or distal end 52a of the flexible
member 52 from catching on laryngeal structures as the
flexible member 52 and surrounding endotracheal tube
92 is advanced into the patient’s airway, thus facilitating
the delivery of the endotracheal tube 92 between the vo-
cal cords and preventing trauma or injury to the vocal
cords and other parts of the airway.
[0106] It will be understood that each of the improved
endotracheal tube insertion devices 30, 230, and 330,
illustrated and described herein, may be manufactured
in any desired size. For example, the improved endotra-
cheal tube insertion devices 30, 230, and 330 may be
relatively small so as to be configured for use with pedi-
atric patients, may be relatively large so as to be config-
ured for use with adult patients.
[0107] The principle and mode of operation of this in-
vention have been explained and illustrated in its pre-
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ferred embodiment. However, it must be understood that
this invention may be practiced otherwise than as spe-
cifically explained and illustrated without departing from
its scope.

Claims

1. An endotracheal tube insertion device (30) compris-
ing:

an insertion member (35);
an optical assembly (36) including an optical
housing (50) and an elongated flexible member
(52) disposed within the optical housing (50),
the elongated flexible member (52) having a first
end which is a distal end and a second end which
is a proximal end, the elongated flexible member
(52) movably mounted to the insertion member
(35);
an intubation assembly (38) including a rod (72)
having a first end which is a distal end and a
second end which is a proximal end; and
an endotracheal tube (92) carried by the rod
(72);
characterised in that the rod has
a guide system formed at said first end thereof,
the guide system including a guide rail (75) hav-
ing an elongated guide member portion (78) lat-
erally retained in a channel (64) formed in the
optical assembly (36) and configured for releas-
able attachment to the first end of the elongated
flexible member (52) of the optical assembly
(36);
wherein the first end of the rod (72) has a sub-
stantially cone-shaped surface defining a ta-
pered leading end (72a).

2. The endotracheal tube insertion device (30) accord-
ing to Claim 1, further including a handle assembly
(32); wherein the insertion member is a blade (35)
attached to the handle assembly (32), the blade (35)
having an elongated channel (37c) formed on a sur-
face thereof, the channel (37c) configured to retain
a portion of the optical assembly (36).

3. The endotracheal tube insertion device (30) accord-
ing to Claim 1, wherein the flexible member (52) in-
cludes an intubation assembly guide channel (64) at
the first end thereof, the intubation assembly guide
channel (64) configured to receive the guide rail (75)
of the rod (72).

4. The endotracheal tube insertion device (30) accord-
ing to Claim 1, wherein the guide rail (75) is a first
guide system and includes a channel (106c), and
the optical assembly (36) includes a second guide
system formed thereon, the second guide system

configured for releasable attachment within the
channel of the first guide system.

5. The endotracheal tube insertion device (30) accord-
ing to Claim 1, further including a substantially flat
bridge (80) that extends between the rod (72) and
the guide member portion (78) and connects the
guide member portion (78) to the rod (72).

6. The endotracheal tube insertion device (30) accord-
ing to Claim 5, wherein the guide member portion
(78) includes a substantially spherical tip (76) formed
at a distal end thereof.

7. The endotracheal tube insertion device (30) accord-
ing to Claim 2, wherein the intubation assembly body
is a rod (72) having a first end and a second end,
wherein the first end of the rod (72) has a substan-
tially cone-shaped surface defining a tapered lead-
ing end (72a), wherein the guide rail (75) includes a
guide sleeve (106) mounted at the first end of the
rod (72) configured such that the optical assembly
(36) may be inserted through the guide sleeve (106),
and such that the guide sleeve (106) can be slidably
mounted within the channel (37c) of the blade (35).

8. The endotracheal tube insertion device (30) accord-
ing to Claim 7, further including a substantially flat
bridge (80) that extends between the rod (72) and
the guide sleeve (106) and connects the guide
sleeve (106) to the rod (72).

9. The endotracheal tube insertion device (30) accord-
ing to Claim 7, wherein a leading edge of the guide
sleeve (106) is tapered.

10. The endotracheal tube insertion device (30) accord-
ing to Claim 1, wherein the flexible member (52) in-
cludes an attachment member (70) attached to the
second end thereof, the attachment member (70)
configured to releasably retain the endotracheal tube
(92) and the rod (72) therein.

11. The endotracheal tube insertion device (30) accord-
ing to Claim 10, wherein the insertion member is a
supraglottic member (232), the supraglottic member
(232) including a first end, a second end, a longitu-
dinally extending passageway (234) formed there-
through, and a longitudinally extending slot (236)
formed through a wall thereof, and wherein the su-
praglottic member (232) further includes a generally
bowl-shaped supraglottic cuff (237) formed at the
first end thereof, the supraglottic cuff (237) including
a cuff wall (238) and a cuff opening (240) into which
the optical assembly (36) and the intubation assem-
bly (38) extend, the supraglottic cuff (237) being fur-
ther configured as one of an inflatable cuff, a partially
inflatable cuff, and a non-inflatable cuff.
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12. The endotracheal tube insertion device (30) accord-
ing to Claim 1,
wherein the insertion member is a supraglottic mem-
ber (232) including a first end, a second end, a lon-
gitudinally extending passageway (234) formed
therethrough, and a longitudinally extending slot
(236) formed through a wall thereof, and wherein the
supraglottic member (232) further includes a gener-
ally bowl-shaped supraglottic cuff (237) formed at
the first end thereof, the supraglottic cuff (237) in-
cluding a cuff wall (238) and a cuff opening (240)
into which the optical assembly (36) and the endotra-
cheal tube (92) extend, the supraglottic cuff (237)
being further configured as one of an inflatable cuff,
a partially inflatable cuff, and a non-inflatable cuff;
and
further including an elongated, tubular optical hous-
ing (50) mounted within the longitudinally extending
passageway (234).

13. The endotracheal tube insertion device (30) accord-
ing to Claim 1, further including
an endotracheal tube connector (98) mounted to the
second end of the rod (72).

14. The intubation assembly (38) according to Claim 13,
wherein the rod (72) includes a plurality of longitudi-
nally and radially outwardly extending ribs (74), and
wherein a distal end of each ribs (74) is tapered.

15. The endotracheal tube insertion device (30) accord-
ing to Claim 12, wherein the intubation assembly rod
(72) includes a plurality of longitudinally and radially
outwardly extending ribs (74), wherein a distal end
of each ribs (74) is tapered, and wherein the ribs (74)
have an arcuate cross-sectional shape and are ra-
dially compressible.

Patentansprüche

1. Endotrachealtubus-Einführvorrichtung (30), umfas-
send:

ein Einführelement (35);
ein optisches Modul (36) mit einem optischen
Gehäuse (50) und einem länglichen flexiblen
Element (52), das im optischen Gehäuse (50)
angeordnet ist, wobei das längliche flexible Ele-
ment (52) ein erstes - distales - Ende und ein
zweites - proximales - Ende aufweist, wobei das
längliche flexible Element (52) am Einführele-
ment (35) beweglich angebracht ist;
eine Intubationsmodul (38) mit einem Stab (72),
der ein erstes - distales - Ende und ein zweites
- proximales - Ende aufweist; und
einen Endotrachealtubus (92), der vom Stab
(72) getragen wird;

dadurch gekennzeichnet, dass der Stab
ein Führungssystem aufweist, das am ersten
Ende ausgebildet ist, wobei das Führungssys-
tem eine Führungsschiene (75) mit einem läng-
lichen Führungselementabschnitt (78) aufweist,
der seitlich in einem Kanal (64) gehalten wird,
der im optischen Modul (36) ausgebildet ist, und
am ersten Ende des länglichen flexiblen Ele-
ments (52) des optischen Moduls (36) lösbar be-
festigt ist;
wobei das erste Ende des Stabes (72) eine im
Wesentlichen kegelförmige Oberfläche auf-
weist, die ein sich verjüngendes vorderes Ende
(72a) definiert.

2. Endotrachealtubus-Einführvorrichtung (30) gemäß
Anspruch 1, ferner umfassend eine Griffanordnung
(32); wobei das Einführelement ein an der Griffan-
ordnung (32) angebrachte Klinge (35) ist, wobei die
Klinge (35) auf ihrer Oberfläche einen länglichen Ka-
nal (37c) aufweist, wobei der Kanal (37c) dafür aus-
gelegt ist, einen Teil des optischen Moduls (36) auf-
zunehmen.

3. Endotrachealtubus-Einführvorrichtung (30) gemäß
Anspruch 1, wobei das flexible Element (52) an sei-
nem ersten Ende einen Intubationsmodul-Füh-
rungskanal (64) aufweist, wobei der Intubationsmo-
dul-Führungskanal (64) dafür ausgelegt ist, die Füh-
rungsschiene (75) des Stabs (72) aufzunehmen.

4. Endotrachealtubus-Einführvorrichtung (30) gemäß
Anspruch 1, wobei die Führungsschiene (75) ein ers-
tes Führungssystem ist und einen Kanal (106c) auf-
weist und das optische Modul (36) ein zweites darauf
ausgebildetes Führungssystem aufweist, wobei das
zweite Führungssystem dafür ausgelegt ist, im Ka-
nal des ersten Führungssystems lösbar befestigt zu
werden.

5. Endotrachealtubus-Einführvorrichtung (30) gemäß
Anspruch 1, ferner umfassend eine im Wesentlichen
flache Brücke (80), die sich zwischen dem Stab (72)
und dem Führungselementabschnitt (78) erstreckt
und den Führungselementabschnitt (78) mit dem
Stab (72) verbindet.

6. Endotrachealtubus-Einführvorrichtung (30) gemäß
Anspruch 5, wobei der Führungselementabschnitt
(78) eine im Wesentlichen kugelförmige Spitze (76)
aufweist, die an seinem distalen Ende ausgebildet
ist.

7. Endotrachealtubus-Einführvorrichtung (30) gemäß
Anspruch 2, wobei das Intubationsmodulgehäuse
ein Stab (72) mit einem ersten Ende und einem zwei-
ten Ende ist, wobei das erste Ende des Stabes (72)
eine im wesentlichen kegelförmige Oberfläche auf-
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weist, die ein sich verjüngendes vorderes Ende (72a)
definiert, wobei die Führungsschiene (75) eine Füh-
rungshülse (106) aufweist, die am ersten Ende des
Stabes (72) angebracht und so konfiguriert ist, dass
das optische Modul (36) über die Führungshülse
(106) eingeführt werden und die Führungshülse
(106) im Kanal (37c) der Schiene (35) verschiebbar
montiert werden kann.

8. Endotrachealtubus-Einführvorrichtung (30) gemäß
Anspruch 7, ferner umfassend eine im Wesentlichen
flache Brücke (80), die sich zwischen dem Stab (72)
und der Führungshülse (106) erstreckt und die Füh-
rungshülse (106) mit dem Stab (72) verbindet.

9. Endotrachealtubus-Einführvorrichtung (30) gemäß
Anspruch 7, wobei eine Vorderkante der Führungs-
hülse (106) konisch zuläuft.

10. Endotrachealtubus-Einführvorrichtung (30) gemäß
Anspruch 1, wobei das flexible Element (52) ein Be-
festigungselement (70) umfasst, das an seinem
zweiten Ende angebracht ist, wobei das Befesti-
gungselement (70) dafür ausgelegt ist, den Endotra-
chealtubus (92) und den darin befindlichen Stab (72)
lösbar zu halten.

11. Endotrachealtubus-Einführvorrichtung (30) gemäß
Anspruch 10, wobei das Einführelement ein su-
praglottisches Element (232) ist, wobei das su-
praglottische Element (232) ein erstes Ende, ein
zweites Ende, einen durch das Element gebildeten
sich in Längsrichtung erstreckenden Durchgang
(234) und einen durch eine Elementwand gebildeten
sich in Längsrichtung erstreckenden Schlitz (236)
aufweist, wobei das supraglottische Element (232)
ferner eine an seinem ersten Ende ausgebildete und
im Allgemeinen schalenförmige supraglottische
Manschette (237) umfasst, wobei die supraglotti-
sche Manschette (237) eine Manschettenwand
(238) und eine Manschettenöffnung (240) aufweist,
in die sich das optische Modul (36) und das Intuba-
tionsmodul (38) erstrecken, wobei die supraglotti-
sche Manschette (237) ferner als entweder eine auf-
blasbare Manschette, als teilweise aufblasbare
Manschette oder als nicht aufblasbare Manschette
ausgelegt ist.

12. Endotrachealtubus-Einführvorrichtung (30) gemäß
Anspruch 1,
wobei das supraglottische Element (232) ein erstes
Ende, ein zweites Ende, einen durch das Element
gebildeten sich in Längsrichtung erstreckenden
Durchgang (234) und einen durch eine Element-
wand gebildeten sich in Längsrichtung erstrecken-
den Schlitz (236) aufweist, wobei das supraglotti-
sche Element (232) ferner eine an seinem ersten
Ende ausgebildete und im Allgemeinen schalenför-

mige supraglottische Manschette (237) umfasst, wo-
bei die supraglottische Manschette (237) eine Man-
schettenwand (238) und eine Manschettenöffnung
(240) aufweist, in die sich das optische Modul (36)
und der Endotrachealtubus (92) erstrecken, wobei
die supraglottische Manschette (237) ferner als eine
aufblasbare Manschette, als teilweise aufblasbare
Manschette und als nicht aufblasbare Manschette
ausgelegt ist; und
ferner beinhaltend ein längliches röhrenförmiges op-
tisches Gehäuse (50), das im sich in Längsrichtung
erstreckenden Durchgang (234) angebracht ist.

13. Endotrachealtubus-Einführvorrichtung (30) gemäß
Anspruch 1, ferner umfassend einen Endotracheal-
tubus-Verbinder (98), der am zweiten Ende des
Stabs (72) angebracht ist.

14. Intubationsmodul (38) gemäß Anspruch 13, wobei
der Stab (72) eine Vielzahl von sich in Längsrichtung
radial nach außen erstreckenden Rippen (74) auf-
weist und wobei ein distales Ende jeder Rippe (74)
konisch zuläuft.

15. Endotrachealtubus-Einführvorrichtung (30) gemäß
Anspruch 12, wobei der Intubationsmodul-Stab (72)
eine Vielzahl von sich in Längsrichtung radial nach
außen erstreckende Rippen (74) aufweist, wobei ein
distales Ende jeder Rippe (74) konisch zuläuft und
wobei die Rippen (74) eine bogenförmige Quer-
schnittsform aufweisen und radial komprimierbar
sind.

Revendications

1. Un dispositif d’insertion de tube endotrachéal (30)
comprenant :

un élément d’insertion (35) ;
un ensemble optique (36) comprenant un boîtier
optique (50) et un élément flexible allongé (52)
disposé à l’intérieur du boîtier optique (50), l’élé-
ment flexible allongé (52) ayant une première
extrémité qui est une extrémité distale et une
deuxième extrémité qui est une extrémité proxi-
male, l’élément flexible allongé (52) monté de
manière mobile sur l’élément d’insertion (35) ;
un ensemble d’intubation (38) comprenant une
tige (72) ayant une première extrémité qui est
une extrémité distale et une deuxième extrémité
qui est une extrémité proximale ; et
un tube endotrachéal (92) supporté par la tige
(72) ;
caractérisé en ce que la tige a un système de
guidage formé à ladite première extrémité de
celle-ci, le système de guidage comprenant un
rail de guidage (75) ayant une partie d’élément
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de guidage allongée (78) retenue latéralement
dans un canal (64) formé dans l’ensemble opti-
que (36) et configuré pour une attache libérable
à la première extrémité de l’élément flexible al-
longé (52) de l’ensemble optique (36) ;
dans lequel la première extrémité de la tige (72)
a une surface sensiblement en forme de cône
définissant une extrémité avant effilée (72a).

2. Le dispositif d’insertion de tube endotrachéal (30)
selon la revendication 1, comprenant en outre un
ensemble poignée (32) ; dans lequel l’élément d’in-
sertion est une lame (35) fixée à l’ensemble poignée
(32), la lame (35) ayant un canal allongé (37c) formé
sur une surface de celle-ci, le canal (37c) configuré
pour retenir une partie de l’ensemble optique (36).

3. Le dispositif d’insertion de tube endotrachéal (30)
selon la revendication 1, dans lequel l’élément flexi-
ble (52) comprend un canal de guidage d’ensemble
d’intubation (64) à la première extrémité de celui-ci,
le canal de guidage d’ensemble d’intubation (64)
configuré pour recevoir le rail de guidage (75) de la
tige (72).

4. Le dispositif d’insertion de tube endotrachéal (30)
selon la revendication 1, dans lequel le rail de gui-
dage (75) est un premier système de guidage et com-
prend un canal (106c), et l’ensemble optique (36)
comprend un deuxième système de guidage formé
sur celui-ci, le deuxième système de guidage confi-
guré pour une attache libérable à l’intérieur du canal
du premier système de guidage.

5. Le dispositif d’insertion de tube endotrachéal (30)
selon la revendication 1, comprenant en outre un
pont sensiblement plat (80) qui s’étend entre la tige
(72) et la partie d’élément de guidage (78) et relie la
partie d’élément de guidage (78) à la tige (72).

6. Le dispositif d’insertion de tube endotrachéal (30)
selon la revendication 5, dans lequel la partie d’élé-
ment de guidage (78) comprend une pointe sensi-
blement sphérique (76) formée à une extrémité dis-
tale de celle-ci.

7. Le dispositif d’insertion de tube endotrachéal (30)
selon la revendication 2, dans lequel le corps d’en-
semble d’intubation est une tige (72) ayant une pre-
mière extrémité et une deuxième extrémité, dans le-
quel la première extrémité de la tige (72) a une sur-
face sensiblement en forme de cône définissant une
extrémité avant effilée (72a), dans lequel le rail de
guidage (75) comprend un manchon de guidage
(106) monté à la première extrémité de la tige (72),
configuré de telle sorte que l’ensemble optique (36)
puisse être inséré à travers le manchon de guidage
(106), et de telle sorte que le manchon de guidage

(106) puisse être monté de manière coulissante à
l’intérieur du canal (37c) de la lame (35).

8. Le dispositif d’insertion de tube endotrachéal (30)
selon la revendication 7, comprenant en outre un
pont sensiblement plat (80) qui s’étend entre la tige
(72) et le manchon de guidage (106) et relie le man-
chon de guidage (106) à la tige (72).

9. Le dispositif d’insertion de tube endotrachéal (30)
selon la revendication 7, dans lequel un bord avant
du manchon de guidage (106) est effilé.

10. Le dispositif d’insertion de tube endotrachéal (30)
selon la revendication 1, dans lequel l’élément flexi-
ble (52) comprend un élément d’attache (70) fixé à
la deuxième extrémité de celui-ci, l’élément d’atta-
che (70) configuré pour retenir de manière amovible
le tube endotrachéal (92) et la tige (72) dans celui-ci.

11. Le dispositif d’insertion de tube endotrachéal (30)
selon la revendication 10, dans lequel l’élément d’in-
sertion est un élément supraglottique (232), l’élé-
ment supraglottique (232) comprenant une première
extrémité, une deuxième extrémité, un passage
s’étendant longitudinalement (234) formé à travers
celui-ci, et une fente s’étendant longitudinalement
(236) formée à travers une paroi de celui-ci, et dans
lequel l’élément supraglottique (232) comprend en
outre un brassard supraglottique généralement en
forme de bol (237) formé à la première extrémité de
celui-ci, le brassard supraglottique (237) compre-
nant une paroi de brassard (238) et une ouverture
de brassard (240) dans laquelle s’étendent l’ensem-
ble optique (36) et l’ensemble d’intubation (38), le
brassard supraglottique (237) étant en outre confi-
guré comme l’un d’un brassard gonflable, d’un bras-
sard partiellement gonflable, et d’un brassard non
gonflable.

12. Le dispositif d’insertion de tube endotrachéal (30)
selon la revendication 1, dans lequel l’élément d’in-
sertion est un élément supraglottique (232) compre-
nant une première extrémité, une deuxième extré-
mité, un passage s’étendant longitudinalement (234)
formé à travers celui-ci, et une fente s’étendant lon-
gitudinalement (236) formée à travers une paroi de
celui-ci, et dans lequel l’élément supraglottique (232)
comprend en outre un brassard supraglottique gé-
néralement en forme de bol (237) formé à la première
extrémité de celui-ci, le brassard supraglottique
(237) comprenant une paroi de brassard (238) et
une ouverture de brassard (240) dans laquelle
s’étendent l’ensemble optique (36) et le tube endo-
trachéal (92), le brassard supraglottique (237) étant
en outre configuré comme l’un d’un brassard gon-
flable, d’un brassard partiellement gonflable, et d’un
brassard non gonflable ; et
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comprenant en outre un boîtier optique tubulaire al-
longé (50) monté à l’intérieur du passage s’étendant
longitudinalement (234).

13. Le dispositif d’insertion de tube endotrachéal (30)
selon la revendication 1, comprenant en outre
un connecteur de tube endotrachéal (98) monté sur
la deuxième extrémité de la tige (72).

14. L’ensemble d’intubation (38) selon la revendication
13, dans lequel la tige (72) comprend une pluralité
de nervures s’étendant longitudinalement et radia-
lement vers l’extérieur (74), et dans lequel une ex-
trémité distale de chaque nervure (74) est effilée.

15. Le dispositif d’insertion de tube endotrachéal (30)
selon la revendication 12, dans lequel la tige d’en-
semble d’intubation (72) comprend une pluralité de
nervures s’étendant longitudinalement et radiale-
ment vers l’extérieur (74), dans lequel une extrémité
distale de chaque nervure (74) est effilée, et dans
lequel les nervures (74) ont une forme de section
transversale arquée et sont radialement compressi-
bles.
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