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(57) Abréegée/Abstract:

The present invention provides an Intubation device including a nasal endotracheal tube having a proximal, relative to a person
Inserting the nasal endotracheal tube, end and a distal end; and an introducer including an elongated member having a proximal
open end and a distal blunt end, the Introducer proximal open end including a hollow mouth having sidewalls for recelving and
holding the distal end of the endotracheal tube. The dilator / introducer is simply a tube, solid or hollow having a hollow proximal
end that will hold a distal end of a nasal endotracheal tube In place. It will act as a dilator, and once the distal end of the

endotracheal tube Is past the nasopharynx and is visualized Iin the oropharynx, the "dilator” is removed and typically discarded. A
method of use of the intubation device Is also disclosed.
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(57) Abstract: The present invention provides an intubation device including a nasal endotracheal tube having a proximal, relative
to a person inserting the nasal endotracheal tube, end and a distal end; and an introducer including an elongated member having a
proximal open end and a distal blunt end, the introducer proximal open end including a hollow mouth having sidewalls for receiving
and holding the distal end of the endotracheal tube. The dilator / introducer is simply a tube, solid or hollow having a hollow proximal
= end that will hold a distal end of a nasal endotracheal tube in place. It will act as a dilator, and once the distal end of the endotracheal
&\ tube is past the nasopharynx and is visualized in the oropharynx, the "dilator" is removed and typically discarded. A method of use
of the intubation device is also disclosed.
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ATRAUMATIC INTRODUCER FOR NASAL ENDOTRACHEAL TUBES
AND ITS METHOD OF USE

CROSS REFERENCE TO RELATED APPLICATION
[001] This claims the benefit of United States provisional patent application
number 60/911,168, filed April 11, 2007, incorporated herein by reference In its

entirety.

FIELD OF THE INVENTION

[002] The principal utility of the present invention relates to an introducer for
nasal endotracheal tubes and its method of use In nasal intubation for throat, oral
and maxillofacial surgery, or nasal intubation for patients in an intensive care unit

for a few days or nasal intubation for patients operated on while awake.

BACKGROUND OF THE INVENTION

[003] Surgery requiring general anesthesia for oral, maxillofacial and some
throat procedures require the patient be intubated nasally so the surgeon has
access to the respected surgical site.

[004] One significant problem with nasal intubation is it is very difficult to pass
the desired sized endotracheal tube through the nasal passage. The clinician
usually has to use a smaller than desired endotracheal tube to pass through the
nasal anatomy. The problem with this fact is the endotracheal tube will be too
small to properly fit the larynx, and thus too large of an air leak will be present
around the tube. Too large of an air leak around the endotracheal tube would
result in insufficient pressure in the pulmonary tree, thus making it very difficult, if
not iImpossible, to ventilate the patient. If the patient is not properly ventilated, it is
difficult to maintain the appropriate saturation levels of oxygen and anesthetic
gases.

[009] Another problem with a nasal intubation is that the open beveled distal end
of an endotracheal tube can traumatize the anatomy of the nasal passages and
the tissue of the adenoids. Many times the nasal endotracheal tube will remove
adenoidal tissue which can occlude the lumen of the nasal endotracheal tube

and/or produce a bleed from the tissue Iin question.
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[0006] A nasal endotracheal tube can also tunnel through and along the posterior
wall of the nasopharynx which will also result in an occluded lumen of the
endotracheal tube and may also produce a bleed or swelling of the tissue. The
result of this wound could not become apparent until after surgery and could be
life threatening. Blood and tissue may not make an occlusion of the nasal
endotracheal tube apparent until well into a procedure when blood would clot
within the tube. This would raise a patient's carbon dioxide level and lower their
oxygen saturation level, which could also lead to morbidity and mortality. The
nasal endotracheal tube can also damage the turbinate bones in the nasal
passages. There have been documented cases of these turbinates being avulsed
and even aspirated into the pulmonary tree. An avulsion of the middle turbinate
can expose the floor of the cranial vault and can leak cerebral spinal fluid.

[007] Bleeding from the pharyngeal region can also trigger a laryngospasm. This
occurs when fluid (i.e. blood) makes contact with the vocal cords. If a patient is
INn a certain stage of anesthesia and protective reflexes are not intact then the
vocal cords If stimulated by a fluid may spasm and close, thus losing the airway.
This could result in death, or central nervous system damage. If blood is
iIntroduced into the pulmonary tree (i.e., aspirated) then a post-operative
pneumonia may also develop.

[008] An endotracheal tube may also may carry and introduce microbes from the
nasal passages into the pulmonary tree. This may again lead to pneumonia.

[009] The article Elwood et al., Nasotracheal Intubation, A Randomized Trial of
Two Methods, Anesthesiology 2002:96;51-3 discloses an evaluation of red
rubber catheters as a guide to nasotracheal intubation. In the trial children
presented for elective surgery were randomized to undergo red-rubber
catheter-guided nasotracheal intubation or to have the nasotracheal tube alone
inserted. The results were that age, weight, snoring history, and difficulty of
Intubation were not different between the groups. Obvious bleeding was lower

using the red-rubber catheter technique, which took longer to perform.

SUMMARY OF THE INVENTION

[0010]  The present invention is a dramatic improvement over the procedure of
Elwood et al., Nasotracheal Intubation, A Randomized Trial of Two Methods,
Anesthesiology 2002:96;51-3.
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[0011]  The dilator / introducer permits the operator to better place the correct
sized endotracheal tube due to its increasing, circumferential diameter. In
particular, the dilator / introducer typically has a progressively tapered shape
which Is relatively narrower at its distal end (distal relative to the uses intubating a
patient, and relatively wider at its proximal end. The increase In the
circumference / perimeter aids the operator in incrementally dilating the nasal
tissues such that an endotracheal tube, of sufficient outer diameter to properly fit
the larynx, can be passed through the respective nasal anatomy. In contrast, the
red rubber catheter generally has an outer diameter too small to dilate the
tissues. Thus, a desired sized endotracheal tube may not be able to passed
through the nasal anatomy in a safe and rapid manner. Moreover, dilating the
nasal turbinates with the present introducer in an incremental fashion, and not by
blunt dilation of the endotracheal tube coupled to the red rubber catheter, will
lessen the chance of damaging or braking these cartilaginous structures.

[0012]  Also, the present dilator/introducer can more quickly pass through the
nasal anatomy and introduce the endotracheal tube into the oropharynx. The lack
of relative stiffness of the red rubber catheter makes it necessary to advance it
through the nasal passage in small increments and then pull it through. In
contrast, the present introducer/dilator is sufficiently rigid to be pushed through in
one or two strokes such that much less time elapses. Time is important, because
at this phase of anesthesia and intubation, the patient is not breathing on his or
her own and is not being supported by the operator.

[0013]  Another advantage of the present dilator/introducer Is that the distal,
beveled end of the endotracheal tube is not bulging out from its respective
proximal end. The distal end of the endotracheal tube is bulging through the
proximal wall of the red rubber catheter such that it can still impact the anatomy
and will slow the progression of the two tubes through the nasal anatomy.

[0014]  Another advantage of preferred embodiments of the present dilator /
Introducer is that if one would want to pull the dilator and endotracheal tube In
reverse back through the nose, the proximal flange of the red rubber catheter
could evert and traumatize the nasal soft tissues and may impede the removal of
the two devices. Preferably the dilator/introducer is stiff enough and has beveled
or rounded edges of the outer circumference of its mouth such that it can

removed In a smooth manner that is both safe and not time consuming.
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[0015]  Another advantage with the dilator/introducer over a red rubber catheter is
that the operator will be better able to determine if the endotracheal tube that he
or she has chosen will pass through the nasal anatomy. Since the
dilator/introducer is less stiff than the endotracheal tube, it can help determine if
the endotracheal tube will impinge that anatomy such that it will not pass through
to the oropharynx safely. In other words, if the dilator/introducer becomes
impinged and can not be moved through the nasal anatomy, one will not have to
determine the same thing with the endotracheal tube which is much stiffer and
thus could do damage, even when coupled with the red rubber catheter.

[0010] It is an object of the present invention to provide an atraumatic nasal
endotracheal tube dilator / introducer for safe introduction of a nasal endotracheal
tube.

[0017]  The present invention provides an intubation device comprising:

[0018] a nasal endotracheal tube having a proximal end, relative to a person
iInserting the nasal endotracheal tube, and a distal end; and

[0019]  a dilator / introducer comprising an elongated member having a proximal
open end and a distal blunt end, the dilator / introducer proximal open end
comprising a hollow mouth having sidewalls for receiving and holding the distal
end of the endotracheal tube,

[0020] wherein a distal end portion of the dilator / introducer has tapered
sidewalls,

[0021]  wherein the tapered sidewalls increase In effective diameter at least 10 %
from a first distal location to a first proximal location,

[0022]  wherein the first distal location is within 1 inch, for example, within 0.5
iInches, or within 0.25 inches, of the distal end of the dilator / introducer,

[0023] wherein the longitudinal distance from the first distal location to the first
proximal location is at least 0.5 inches, and

[0024] the tapered sidewalls increase in effective diameter at least 10 % from the
first proximal location distal location to a second proximal location which is more
proximal than the first proximal location to the proximal end of the dilator /
Introducer,

[0025] wherein the longitudinal distance from the first proximal location to the
second proximal location is at least 0.5 inches.

[0026]  The cavosurface, or outer and inner edges of the proximal end of the
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introducer can be rounded with no line angles or be beveled/chamfered.

[0027]  The dilator / introducer is simply a tube, solid or hollow, having a hollow
proximal end that will hold a distal end of a nasal endotracheal tube in place. The
dilator / introducer typically has a progressive, tapering external diameter. The
most distal end would have the smallest external diameter and would increase In
size to the most proximal end which would have the largest external diameter.

[0028]  Typically the distal blunt end of the dilator / introducer is beveled or
rounded.

[0029]  The dilator / introducer has sidewalls defining a tapered longitudinal
contour wherein the angle of taper, represented by a tangent at respective points
along the dilator / introducer outer surface, progressively decreases from the
distal end to the proximal end. Also, typically the dilator introducer has an
absence of step changes in contour over 10 degrees, typically an absence of
step changes in contour over 30 degrees, relative to a longitudinal axis of the
Introducer.

[0030] It will act as a dilator, and once the distal end of the endotracheal tube Is
visualized in the oropharynx, the "dilator" is removed and typically discarded.

[0031] An embodiment of the atraumatic nasal endotracheal tube dilator /
introducer includes a hollow proximal end, a cylindrical body, and a closed distal
end. The hollow proximal end allows the coupling of the open distal end of the
nasal endotracheal tube within it. The closed distal end of the dilator / introducer
facilitates its passage and the passage of the endotracheal tube through the
nasal anatomy and past the posterior wall of nasopharynx and adenoidal tissue.

[0032] The distal end is blunt to reduce the risk of trauma to tissue. By a blunt
distal end it is meant the distal end lacks a sharp point and lacks sharp edges
which can traumatize tissue. Typically, the distal end forms a convex surface or
hemispherical surface. The distal end may form a frustoconical surface, or a
tapered surface, if there are no sharp edges which can traumatize tissue.
Generally the distal end is closed. However, a opening axially centered In the
distal end Is permitted if it does not have sharp edges which can traumatize
tissue.

[0033] The dilator / introducer will prevent the open distal end of a nasal
endotracheal tube from avulsing nasal and adenoidal tissue and tunneling

through the posterior wall of the nasopharynx. The dilator / introducer may also



CA 02677132 2009-07-30
WO 2008/127994 PCT/US2008/059946

act as a soft tissue dilator to help the correct sized endotracheal tube transverse
swollen nasopharyngeal tissues on its path to the trachea. It will also lessen or
eliminate damage to the turbinate bones. Once the endotracheal tube is
visualized In the oropharynx, the dilator / introducer Is pulled free from it and

discarded.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034] FIG. 1 Is a schematic illustration of an exemplary endotracheal tube of the
prior art.

[0035] FIG. 2 is an illustration of the endotracheal tube of FIG. 1 and a dilator /
iIntroducer of the present invention.

[0036]  FIG. 3 is an illustration of the dilator / introducer of FIG. 2.

[0037] FIG. 3A Is a cross-sectional view of a distal end of the endotracheal tube
of FIG. 1 inserted into the proximal end of the dilator / introducer of FIG. 2.

[0038] FIG. 4 is an end view of the proximal end of the dilator / introducer of FIG.
2 along cross-section [V-IV.

[0039] FIG. 5 Is an end view of the proximal end of a hexagonal variation of the
dilator / introducer of FIG. 2.

[0040] FIG. 6 1S a cross-sectional view of a distal end of the endotracheal tube of
FIG. 1 Iinserted into the proximal end of a variation of the dilator / introducer of
FIG. 2.

[0041] FIG. 7 1s a cross-sectional view of a distal end of the endotracheal tube of
FIG. 1 inserted into the proximal end of another variation of the dilator / introducer
of FIG. 2.

[0042] FIG. 8 Is a cross-sectional view of a distal end of the endotracheal tube of
FIG. 1 inserted into the proximal end of another variation of the dilator / introducer
of FIG. 2.

004 3] FIG. 9 Is an enlarged view of a distal end of the embodiment of FIG. 8.

[0044] FIG. 10 is an enlarged view of a distal end of a variation of the
embodiment of FIG. 8.

004 5] FIG. 11 is an enlarged view of a distal end of another variation of the
embodiment of FIG. 8.

[0040] FIG. 12 Is a schematic illustration of another exemplary endotracheal tube

of the prior art.
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[0047] FIG. 13 is a perspective view of another variation of the dilator / introducer
of FIG. 2 modified to have a circumferential indentation.

[004 8] FIG. 14 Is a perspective view of another variation of the dilator / introducer
of FIG. 2 modified to have a circumferential protrusion (rib).

[0049] FIG. 15 i1s an illustration of a modified version of the endotracheal tube of
FIG. 2 and a modified version of the dilator / introducer of FIG. 2.

[0050] FIG. 16 shows a proximal end of the dilator / infroducer of FIG. 2 modified
to be rounded.

[0051]  FIG. 17 shows a proximal end of the dilator / introducer of FIG. 2 modified
o be beveled.

[0052] FIG. 18 schematically shows a three - point bending test apparatus.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0053] The present invention provides an intubation device comprising:

[0054] a nasal endotracheal tube having a proximal end, relative to a person
iInserting the nasal endotracheal tube, and a distal end; and

[0055]  a dilator / introducer comprising an elongated member having a proximal
open end and a distal blunt end, the dilator / introducer proximal open end
comprising a hollow mouth having sidewalls for receiving and holding the distal
end of the endotracheal tube,

[0056]  wherein a distal end portion of the dilator / introducer has tapered
sidewalls,

[0057] wherein the tapered sidewalls increase In effective diameter at least 10 %
from a first distal location to a first proximal location,

[0058]  wherein the first distal location is within 1 inch, for example, within 0.5
iInches, or within 0.25 inches, of the distal end of the dilator / introducer,

[0059]  wherein the longitudinal distance from the first distal location to the first
proximal location is at least 0.5 inches, for example, 1 to 6 inches or 2 to 4 inches,
and

[0060] the tapered sidewalls increase in effective diameter at least 10% from the
first proximal location to a second proximal location which is more proximal than
the first proximal location to the proximal end of the dilator / introducer,

[0061]  wherein the longitudinal distance from the first proximal location to the

second proximal location is at least 0.5 inches, for example 1 to 12 inches or 2 to
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8 Inches.

[0062] More typically, the tapered sidewalls increase in effective diameter at least
15% from the first distal location to the first proximal location,

[0063] wherein the first distal location is within 0.25 inches of the distal end of the
dilator / introducer,

[0064]  wherein the longitudinal distance from the first distal location to the first
proximal location is at least 1 inch, for example, 1 to 6 inches or 2 to 4 inches,
and

[0065]  wherein the tapered sidewalls increase in effective diameter at least 15%
from the first proximal location to the second proximal location,

[0066]  wherein the longitudinal distance from the first proximal location to the

second proximal location is at least 1 inch, e.g., 1 to 12 inches or 2 to 8 inches.

[0067]  Still more typically, the tapered sidewalls increase In effective diameter at
least 15 % from the first distal location to the first proximal location,

[0068]  wherein the first distal location is within 1 inch of the distal end of the
dilator / introducer,

[0069]  wherein the longitudinal distance from the first distal location to the first
proximal location is at least 10%, or at least 20%, of the length of the dilator /
Introducer, and

[0070] wherein the tapered sidewalls increase In effective diameter at least 15 %
from the first proximal location to the second proximal location,

[0071]  wherein the longitudinal distance from the first proximal location to the
second proximal location is at least 10%, or at least 20%, of the length of the
dilator / introducer, wherein the dilator/introducer has a length of at least 5 inches,

for example 5 to 24 inches.

[0072] If desired, the tapered sidewalls increase in effective diameter, for
example, 5 to 200% or 5 to 100% or 10 to 50% or 10 to 20% or 25 to 40% from
the first distal location to the first proximal location. If desired, the tapered
sidewalls increase In effective diameter, for example, 5 to 200 % or 5 to 100% or
10 to 50% or 10 to 20% or 25 to 40% from the first proximal location to the

second proximal location. If desired, the first distal location is within 2 inches, or
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within 1 inch, e.g., 0.1 inches or 0.25 inches or 0.5 inches, of the distal end of the
dilator / introducer. If desired, the longitudinal distance from the first distal
location to the first proximal location is 10% to 60% or 20% to 40% of the length
of the dilator / introducer. If desired, the longitudinal distance from the first
proximal location to the second proximal location is 10% to 60%, or 20% to 40%,
of the length of the dilator / introducer. Typical lengths of the dilator / introducer
Include at least 5 inches, or 5 to 30 inches, or 5 to 24 inches, or other lengths as

disclosed elsewhere In this specification.

[0073] By effective diameter (desr) IS meant the diameter of a circular cross-section
having the same area as the cross-section of the dilator / introducer regardless of

its shape. It is calculated according to equation (1) derived as follows:

A = Y (1)

4A/ T = o

(4A/ m)%° = d (1)
where

d = diameter of a circle (inches, mm)
dess = effective diameter (inches, mm)

A = cross-sectional area section of the dilator / introducer (inches?, mm?).

[0074] However, for these non-circular shapes, typically the narrowest width
across the cross-section is 20 to 100%, or 40 to 90%, of the widest width across
the cross section.

[0075] The present invention also provides an intubation device comprising:

[0076] a nasal endotracheal tube having a proximal end, relative to a person
iInserting the nasal endotracheal tube, and a distal end; and

[0077] an introducer comprising an elongated member having a proximal open
end and a distal blunt end, the introducer proximal open end comprising a hollow
mouth having sidewalls for receiving and holding the distal end of the
endotracheal tube, wherein the proximal open end defines the only opening of
the introducer.

[0078] The present invention also provides a nasal endotracheal tube introducer
comprising:

[0079]  an elongated member having a first open end and a second closed end,
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[0080] the first open end being selected from the group consisting of a hollow

mouth section of greater inner diameter than an outer diameter of a nasal
endotracheal tube being inserted thereinto and a hollow mouth section sufficiently
elastic to expand to a greater diameter than the nasal endotracheal tube being

inserted thereinto,

[0081] the elongated member having a length for insertion thereof past the

nasopharyngeal region into the oropharyngeal region,

[0082] wherein the introducer has an outer diameter of 12 french to 46 french and

the mouth section has an inner diameter of 3 mm to 11.5 mm.

[0083] FIG. 1 shows an exemplary hollow nasal endotracheal tube 1, comprising

an endotracheal tube tubular member 18 having an endotracheal tube lumen 16
for gas flow, defined by a cylindrical endotracheal tube wall 14, extending
between a proximal opening at a proximal endotracheal tube end 2 and a distal
opening 8 at a distal endotracheal tube end 6 of endotracheal tube tubular
member 18. Cylindrical wall 14 of endotracheal tube 2 may have an outer
diameter less than the inner diameter of dilator / introducer 50 (FIG. 2). If the
dilator / introducer 50 is sufficiently flexible then the inner diameter D1 of the
dilator / introducer 50 may be the same or slightly smaller than the outer diameter
of the distal end of the endotracheal tube 1 and expands to snugly fit the distal

end of the endotracheal tube 1.

[0084] Inflatable cuff or balloon 26 circumscribes endotracheal tube tubular

member 18 adjacent distal endotracheal tube end 6 and communicates with an
inflation port 22 via inflation tubing 24. Proximal end 1 of tubular member 9 is
adapted to receive a connector piece 20 into which tubing (not shown) for gas

flow to a patient may be attached.

[0085] Distal endotracheal tube end 6 of endotracheal tube tubular member 18

terminates in a beveled tip whose shorter terminus 10 defines the anterior aspect
of endotracheal tube 1. A Murphy eye 12 is fashioned into cylindrical wall 14 of
endotracheal tube tubular member 18 adjacent distal end 6 to provide an
alternative pathways for gas flow to a patient should distal opening 8 of
endotracheal tube tubular member 18 become occluded. Depending on the
flexibility of material used, the endotracheal tube 1 may be straight or naturally

curved to nasal-pharyngeal anatomy.

[0080] FIG. 2 shows an embodiment of a nasal intubation system 40 of the

10
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present invention including a nasal endotracheal tube 1 having its distal end 8
aligned for being inserted into an embodiment of a nasal endotracheal tube
dilator / introducer 50 of the present invention. The dilator / introducer 50 of this
and other embodiments of the present invention preferably has a length sufficient
for extending the proximal end of the introducer outside the nares when the distal
end of the dilator / introducer is out of the mouth while the nasal endotracheal
tube Is inserted within a patient. The dilator / intfroducer 50 of this and other
embodiments of the present invention is bendable but sufficiently stiff to be self
supporting. By self supporting it is meant that the dilator / introducer if held up
from a lower end does not significantly bend due to mere gravity. Moreover, it
has shape memory so that if a force Is applied to bend the dilator / introducer
away from its original longitudinal axis then when the force Iis removed the dilator
/ Introducer returns to its original shape. It is typically a sufficiently stiff
elastomeric polymer.

[0087] Moreover, the dilator / introducer 50 tapered longitudinal contour of this
and other embodiments of the present invention progressively decreases from
the distal end to the proximal end and has an absence of step changes in contour
over 10 degrees relative to a longitudinal axis of the introducer.

[0088] FIG. 3 is an illustration of the dilator / introducer 50 of FIG. 2. The dilator /
introducer 50 has sidewalls defining a tapered longitudinal contour which
progressively decreases from the distal end to the proximal end and has an
absence of step changes in contour over 10 degrees, typically less than 5
degrees, relative to a longitudinal axis 51 of the dilator /introducer 50.

[0089] FIG. 3A Is a cross-sectional view of a distal end of the endotracheal tube
of FIG. 1 inserted into the proximal end of the dilator / introducer 50 of FIG. 2.
[0090] The nasal endotracheal tube 1 of FIG. 2 has an extended inflation port 22

as compared to that of FIG. 1.

[0091] Nasal endotracheal tube dilator / introducer 50 includes a hollow proximal
end 52, a cylindrical body 54, and a closed distal end 56. The hollow proximal
end 52 allows the coupling of the open distal end 8 of the nasal endotracheal
tube 1 within it.

[0092]  The closed distal end 56 of the dilator/introducer 50 facilitates its passage
and the passage of the endotracheal tube 1 through the nasal anatomy, and past

the posterior wall of nasopharyngeal and adenoidal tissue.
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[0093] The dilator / introducer 50 will prevent the open distal end 8 of the nasal
endotracheal tube 1 from avulsing nasal and adenoidal tissue and tunneling
through the posterior wall of the nasopharynx.

[0094]  The dilator / introducer 50 may also act as a soft tissue dilator to help the
correct sized endotracheal tube 1 transverse swollen nasopharyngeal tissues on
its path to the trachea. It will also lessen or eliminate damage to the turbinate
bones. Once the endotracheal tube 1 is visualized in the oropharynx, the dilator /
Introducer 30 Is pulled free from it and Is discarded.

[00995] FIG. 4 shows the proximal end 52 of the dilator / introducer 50 has inner
walls 60 having an inner diameter D1 and outer walls having an outer diameter
D2. The inner diameter D1 being sufficiently sized to insert the distal end 8 of the
endotracheal tube 1 to fit snug within it and releasably held within it by friction. If
the dilator / introducer 50 is sufficiently rigid then the inner diameter D1 of the
dilator / introducer 50 may be slightly larger than the outer diameter of the distal
end of the endotracheal tube 1. However, typically the inner diameter D1 of the
dilator / introducer 50 is the same or slightly smaller than the outer diameter of
the distal end of the endotracheal tube 1 and expands to snugly fit the distal end
of the endotracheal tube 1.

[0090] For example, the inner diameter D1 of the proximal end 52 of the dilator /
iIntroducer 50 may be smaller than the outer diameter of the distal end 8 of the
nasal endotracheal tube 1 and expand to fit the distal end 8 of the nasal
endotracheal tube 1. The cylindrical body 54 of the endotracheal tube introducer
50 typically has an outer diameter D2 of 12 french (4.0 mm) to 46 french (15.3
mm) and the mouth section 52 has an inner diameter D1 of 3 mm to 11.5 mm.
The introducer has a sufficient length for insertion thereof past the
nasopharyngeal region into the oropharyngeal region. Most typically the
iIntroducer has a length of 5 to 12 inches or 5 to 18 inches.

[0097] If desired, the inner walls or outer walls or both the inner and outer walls
may have a non-cylindrical oval or polygonal perimeter. For example, FIG. 5
shows an embodiment of a proximal end 52 of the dilator / introducer 54 modified
to have hexagonal inner walls 60A having an inner diameter D4 and outer walls
02 having the outer diameter D2.

[0098]  The outer diameter D2 of the proximal end 52 of the dilator / introducer 50

IN use may be greater than the outer diameter D3 of the cylindrical body 54 as
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shown in FIG. 2.

[0099] However, the present invention also encompasses embodiments wherein
the proximal end and the cylindrical body of the dilator / introducer have the same
outer diameter over at least a substantial portion of its length. For example, FIG.
o0 shows a dilator / introducer 70 having a proximal end 72 and cylindrical body 74
having the same outer diameter in its portion immediately adjacent to the
proximal end 72 and at least a substantial portion of the length of the cylindrical
body 74. Preferably the cylindrical body 74 Is tapered at least at its distal-most
portion.

[00100] Another option is for the outer diameter D2 of the proximal end 52 of the
dilator / introducer 50 at rest to be the same as the outer diameter D3 of the
cylindrical body 54 prior to inserting the distal end 8 into the proximal end 52, but
for the outer diameter D2 of the proximal end 52 of the dilator / introducer 50 to
expand upon inserting the distal end 8 of the nasal endotracheal tube 1 into the
proximal end 52 of the dilator / introducer 50 as shown in FIG. 7.

[00101] The endotracheal tube dilator / introducer cylindrical body 54 may be of
the same outer circumference for its entire length or may taper to have a
narrower diameter as it approaches the most distal end point.

[00102] The proximal end 52 of the dilator / introducer 50 is open to allow the distal
end 8 of the endotracheal tube 1 to fit snug within it. The rest of the dilator /
introducer may be hollow, as shown in FIG. 3 for the dilator / introducer 50, or
solid, as shown In FIGs. 6 and 7, depending on the type of material used as well
its durometer and wall thickness.

[00103] FIG. 6 shows a cross-section of a dilator/introducer 70 having an open
proximal end 72 and a solid remainder. For example, the endotracheal tube
introducer may be solid until the proximal-most 10 to 50 mm.

[00104] FIG. 7 shows a cross-section of a dilator / introducer 80 of the present
iInvention in which the proximal end 82 of the dilator / introducer 80 is open to
allow the distal end 8 of the endotracheal tube 1 to fit snug within it.

[00105] Also, depending on the flexibility of material used, the dilator / introducer
may be straight or naturally curved to nasal-pharyngeal anatomy.

[00106] The distal end 56 of the dilator / introducer 50 is blunt to reduce the risk of
trauma to tissue. By a blunt distal end it is meant the distal end lacks a sharp

point and lacks sharp edges which can traumatize tissue. The distal end 56 of the
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dilator / introducer 50 may be rounded, slightly bulbous, or may terminate in a
small surface area such as a bullet ending with a small round nose at its apex.
Typically, the distal end forms a convex surface or hemispherical surface.

[00107] FIGs. 8 and 9 show another embodiment of a dilator / introducer 90 the
present invention in which the distal end forms a frustoconical surface which is
chamfered, beveled or tapered, with no sharp edges which can traumatize tissue.

[00108] FIG. 10 shows a modified distal end 106 of an introducer having a flat end
with rounded sides.

[00109] Generally the distal end is closed. However, an axially centered opening
In the distal end is permitted if it does not have sharp edges which can traumatize
tissue. FIG. 11 shows a modified distal end 116 of an introducer having an open
distal end with rounded sides.

[00110] FIG. 2 shows the deflated balloon or cuff 26 of the cuffed endotracheal
tube 1. The cuff 20 Is Inflated after an adult is intubated to complete the seal of
the pulmonary tree to properly ventilate the pulmonary tree. The cuff 26 Is
deflated before the patient is extubated.

[00111] An uncuffed hollow endotracheal tube 101 (FIG. 12) has no cuff and Is
used for pediatric patients, because one wants a small leak to keep pressures
lower In their larynx. Depending on the flexibility of material used, the
endotracheal tube 101 may be straight or naturally curved to nasal-pharyngeal
anatomy.

[00112] Also depending on the flexibility of material used, the dilator / introducer
may be straight or naturally curved to nasal-pharyngeal anatomy.

[00113] When using cuffed endotracheal tube 1 the director/dilator 50 would attach
distal to the cuff 26 so as not to damage the cuff 26 when it is separated from the
endotracheal tube 1.

[00114] There may be a circumferential indentation or a circumferential raised rib
at some point along the body of the dilator / introducer to facilitate pulling it
through to the desired location and separating it from the endotracheal tube 1 at
the appropriate time. FIG. 13 shows a circumferential indentation 127 at a point
along the body of a dilator / introducer 120 to facilitate pulling it through to the
desired location and separating it from the endotracheal tube 1 at the appropriate
time.

[00115] FIG. 14 shows a circumferential raised rib 137 at a point along the body of
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a dilator / introducer 130 to facilitate pulling it through to the desired location and
separating it from the endotracheal tube 1 at the appropriate time. However, the
raised rib has tapered proximal and distal sides 137 A, B, respectively, to
facilitate intubation.

[00116] Typically the dilator / introducers of the present invention would be made
of a medically approved polymer, such as polyisoprene, latex, rubber, polyvinyl
chloride, silicone rubber, or any other suitable material that does or would meet
FDA guidelines. Typical materials are flexible polymers. However, Iif desired the
materials may be relatively rigid. Silicone rubber is a synthetic elastomer made
from a cross-linked polymer reinforced with silica. Preferably it is [atex-free. In
contrast, red rubber catheters contain latex.

[00117]  FIG. 15 shows another embodiment of a system 141 of the present
iInvention including a nasal endotracheal tube dilator / introducer 150 of the
present invention. The dilator / introducer 150 includes a hollow proximal end 152,
a cylindrical body 154, and a closed distal end 156. The hollow proximal end 152
allows the coupling of the open distal end 8 of the nasal endotracheal tube 101
within it.  The dilator / introducer 150 also has regions 153, 155 for grasping.
Also, the endotracheal tube 101 has an external circumferential groove 157
which can mate with a raised internal circumferential rib 159 of the dilator /
iIntroducer 150.

[00118] The dilator / introducer of the present invention preferably has a progressive
INncrease In Its diameter as it approaches the most proximal end which attaches to the
endotracheal tube. It will dilate the tissues and give the operator a much greater ability
to use the desired size endotracheal tube.

[00119] The dilator / intfroducer is typically completely smooth along its entire outer
surface, thus greatly reducing the chance of tissue trauma.

[00120] The dilator / intfroducer's most proximal end (relative to the person doing the
Intubation to the patient) is relatively stiff and has a sufficient wall thickness for making it a
safe and predictable device for intubating a patient even if it has to be pulled backwards
through the nose during the intubation procedure or operation.

[00121] Preferably the dilator / introducer has a rounded (or beveled/chamfered) surface
around its most proximal end to minimize the risk of trauma, irritation or bleeding and to
help make a smooth passage for both the introducer and the endotracheal tube.

[00122] FIG. 16 shows a proximal end 52A of the dilator / introducer 54 of FIG. 2
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modified to be rounded.
[00123] FIG. 17 shows a proximal end 52B of the dilator / introducer 54 of FIG. 2

modified to be beveled.

[00124] It is pliable or supple enough such that it can make the bend around the
posterior aspect of the soft palate with relative ease and can also be coupled and
removed from the distal aspect of the endotracheal tube with ease. However,
preferably, the dilator / infroducer has a structure and stiffness which facilitates being
pushed through the nasal anatomy as opposed to being pulled through. A problem
with pulling it through is that one could traumatize the posterior aspect of the soft palate
by placing contact and friction pressure on 1.

[00125] Preferably, the dilator / introducer has a sufficiently large diameter and wall
thickness such that it will not collapse In on itself when pushed through the nasal
anatomy. The entire nasal endotracheal tube introduction is preferably accomplished
with a pushing motion to avoid pull on the soft palate when this invention is utilized.
However, If necessary the dilator / introducer may be pushed and pulled during an
Intubation or operation. For example, the dilator / introducer could be initially pushed into
the nose and then, after its distal end is out of the mouth and the proximal end is in the
oropharynkx, it could be pulled.

[00126] Preferably to avoid being caught in the nasal anatomy this invention employs a
gradual increase Iin the diameter of the introducer until it mates with the endotracheal
tube where the two blend their diameters such that there Is a smooth transition in size
and no abrupt step change in diameter at the point of mating as well as along the
introducer. Therefore, the chance of the tubes being caught in the nasal anatomy is
greatly diminished.

[00127] Thus, the device is designed to avoid collapsing when being pushed through a
nasal passage. Size, wall thickness, material type (e.q., its fiber cross linkage),
durometer, shape (design), radius of curvature and mass may contribute to
avoiding collapsing when being pushed through a nasal passage. A typical hardness
range IS a Shore A hardness of 35 to 85 durometer as measured by ASTM D2240
type A scale. The open proximal end of the dilator / introducer has a wall thickness T
(FIG. 4) of about 0.04 to 0.1 inches (not counting the potentially thinner wall created at the
edge of the dilator / introducer due to the optional rounding off or bevelling/chamfering at
the edge).

[00128] TABLE 1 lists typical ranges for dimensions of the dilator / introducer.
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[00129] TABLE 1

Parameter Broad Typical More Typical

Length of dilator / 5to24inches |5to18inches | 71to 12 inches

Introducer

Outer diameter or 10 french to 46 | 12 frenchto 40 | 18 french to 34

effective diameter of french french french

dilator / introducer if

hollow™

Inner diameter or 1T mmto 11.5 3mmto 11.5 4 mm to 9 mm

effective diameter of mm mm

dilator / introducer if

hollow at rest™

Outer diameter or 10 french to 50 | 12 french to 46 | 18 french to 36

effective diameter of french french french

dilator / introducer if

solid*

Inner diameter or 3to11.5 mm 4.5t0 10 mm 6 to 9 mm

effective diameter of

mouth section of dilator /

iIntroducer If solid at

rest™™*

Wall thickness, inches 0.025t0 0.11 0.04 to 0.09 0.045 to 0.085
INches INches Inches

Hardness, Shore A about 30 to 80 | about 35to 70 | about 40 to 60

durometer, ASTM

D-2240, hollow

embodiments

Hardness, Shore A about 20 to 60 | about 30 to 50 | about 35 to 50

[00130]

durometer, ASTM
D-2240, solid
embodiments

* Quter Diameter of at least 90 % of the dilator / introducer, with the proviso that the
distal end, e.g., distal-most 5% to 10% of the length of the dilator / introducer, may
have a diameter in this range or smaller. Outer diameter preferably tapers to
narrow In going from the proximal end to the distal end.
** Inner Diameter of at least 90 % of the hollow portion of the dilator / introducer, at
rest, I.e., In an non-stretched state, with the proviso that the distal end, e.g.,
distal-most 5% to 10% of the length of the hollow portion of the dilator / introducer,

may have a diameter in this range or smaller.

*** Inner Diameter of at least 90 % of the mouth portion of the dilator / introducer, at
rest, I.e., In an non-stretched state, with the proviso that the distal end, e.g.,
distal-most 5% to 10% of the length of the mouth portion of the dilator / introducer,

may have a diameter in this range or smaller.

The ranges for diameter permit a tube where a portion of the tube Is solid and

another portion is hollow. For example, the distal half or three quarters could be solid

with the remainder hollow or the proximal half or three quarters could be solid (but for the
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hollow mouth) with the remainder hollow. For example, the dilator / introducer may be
solid until the proximal-most 10 to 50 mm.

[00131] Moreover, the iInner and outer diameters do not necessarily include the distal-most
tip (e.g., distal-most half inch) which could be smaller than the disclosed diameter ranges
since It could come to a point, such at the top of a hemispherical dome.

[00132] Some typical non-limiting examples of suitable parameters are as follows:

[00133] Size 14 French introducer/ dilator may have a distal end inner diameter of 0.05
Inches, an outer diameter of 0.106 inches and a wall thickness of 0.028 inches, a proximal
end inner diameter of 0.091 inches and an outer diameter of 0.185 inches and a walll
thickness of 0.047 inches, and a length of 12 inches and a taper of 0.089 inches, made of
a polyvinyl chloride material of 65 durometer. Another suitable material is MEDIPRENE
thermoplastic elastomer having a Shore A 42 durometer hardness or equivalent.

[00134] Size 20 French dilator / introducer may have a distal end inner diameter of 0.091
Inches, an outer diameter of 0.185 inches and a wall thickness of 0.047 inches, a proximal
end inner diameter of 0.130 inches and an outer diameter of 0.264 inches and a walll
thickness of 0.067 inches, and a length of 12 inches and a taper of 0.189 inches, made of
a polyvinyl chloride material of Shore A hardness of 65 durometer. Another suitable
material is MEDIPRENE thermoplastic elastomer or its equivalent having a Shore A
hardness, ASTM D-2240, of 42 durometer.

[00135] Size 26 French dilator / introducer may have a distal end inner diameter of 0.130
Inches, an outer diameter of 0.2064 inches and a wall thickness of 0.067 Inches, a proximal
end inner diameter of 0.169 inches and an outer diameter of 0.343 inches and a wall
thickness of 0.087 inches, and a length of 15 inches and a taper of 0.151 inches, made of
a polyvinyl chloride material of Shore A hardness of 65 durometer. Another
suitable material is MEDIPRENE thermoplastic elastomer having an ASTM
D-2240 Shore A 42 durometer hardness or equivalent.

[00136] Size 32 French dilator / introducer may have a distal end inner diameter of
0.169 inches, an outer diameter of 0.343 inches and a wall thickness of 0.087
Inches, a proximal end inner diameter of 0.209 inches and an outer diameter of
0.421 inches and a wall thickness of 0.106 inches, and a length of 15 inches and
a taper of 0.0149 inches, made of a polyvinyl chloride material of Shore A
hardness of 65 durometer. Another suitable material is MEDIPRENE
thermoplastic elastomer having a Shore A 42 durometer hardness or equivalent.

[00137] The dilator / introducer Is sufficiently stiff to be self supporting but

18



CA 02677132 2009-07-30
WO 2008/127994 PCT/US2008/059946

sufficiently flexible to be able to bend during intubation. Stiffness and
bendability will be a result of selection of material and thickness. For example, a
typical dilator / introducer of the present invention would be significantly stiffer
than a red rubber catheter. For example, here is a hypothetical comparison of
thickness according to a three point bending test of the following:

[00138] (1) a hypothetical dilator / introducer of the present invention made of
natural rubber and having an outer diameter (OD) of 0.375 inches and a wall
thickness (t) of 0.06 inches and an inside diameter (ID) of 0.255 inches with

[00139] (2) a hypothetical red rubber catheter assumed to be made of the same
natural rubber and having an outer diameter (OD) of 0.140 inches and a wall
thickness (t) of 0.040 inches and an inside diameter (ID) of 0.06 inches.

[00140] Assuming a 4 inch simply supported beam as Iin FIG. 18, and assuming
the material iIs a natural rubber having a Young's elastic modulus (also known as
a “linear modulus” which is a small strain modulus) of 190 pounds-force/square

Inch, results in the following equations (4) - (7) for moment of inertia “I":

[00141]  linventive tube = T1/64(d," — d°) (4)

linventive tube = T1/64((0.375)* —(0.255)* ) = 7.6317 x 10 “ in.” (5)
[00142]  legtpe = 1/64(d,* — d}) (6)
[00143]  legiupe = 11/64((0.140)* —(0.06)" ) = 1.8221 x 10 * in.” (7)

[00144] Stiffness of the hypothetical simply supported beam with a central load “F”
IS calculated according to the following equation 8.

[00145] K= (48 xEx 1)/’ (8)

[00146] Where E is Young's modulus of elastic rubber

[00147] |is moment of inertia

[00148] L is the length of the rod

[00149] Deflection under the load Is calculated as follows by equation (9):
[00150] Deflection = F/k = FL® / (48 x E x |) (9)

[00151] Thus, the ratio of the stiffness of the hypothetical inventive tube can be

compared to the typical red rubber tube is as follows in equations (10 and (11):
[00152]  Kinventive tube/Kred tube=(((48 X E X linventive tube)/L°) (48 X E X lreq tune)/L”)  (10)
[00153]  Kinventive tube / Kredtube = 42/ 1 (11)
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[00154] Thus, although the same material was used for the hypothetical red rubber
catheter and the dilator / introducer of the present invention, the red rubber
catheter has wall and diameter dimensions to be much more flexible than the
present dilator / introducer. In contrast, the dimensions of the dilator / introducer
are selected to be much stiffer. This softness of the red rubber catheter is
required because of the normal use of a red rubber catheter, namely, as a urinary
catheter inserted through the urethra to evacuate urine from the bladder.
Likewise due to its normal use, a red rubber catheter has a side wall hole

adjacent its distal end to provide a passage for urine when evacuating the
bladder.

USE OF THE ATRAUMATIC DILATOR / INTRODUCER

[00155] Prior to a nasal intubation the correct sized nasal endotracheal tube 1 (FIG.
1) Is selected. Next the appropriate sized dilator / introducer 50 is chosen to
couple correctly with the endotracheal tube 1 (FIG. 2, FIG. 3), in which case the
anesthesiologist inserts the distal end 8 of the endotracheal tube 1 snugly into the
proximal open end 52 of the director 50. Alternatively, a nasal endotracheal tube
1 may come prepackaged with the dilator / introducer 50 already mated to the
nasal endotracheal tube 1.

[001560] Intubation would start with the operator inserting the dilator / introducer 50
into the patient's nose and advancing it manually until it became visualized In the
oropharynx. At this point, the operator would grasp the dilator / introducer 50 with
forceps, such as McGilll forceps, and pull the dilator / introducer 50 on through
until the endotracheal tube 1 is visible. A grasping area 153 on the dilator /
introducer 50 may be marked by the above mentioned rib or indentation. This
procedure may still involve pushing of the endotracheal tube 1 from its proximal
end 8 as one pulls from its distal end 4. Once the endotracheal tube Is visible, the
operator needs to grasp the endotracheal tube 1 just proximal to the interface of
the dilator / introducer 50 with his forceps and pull on the director with his other
hand so as to separate the two from each other. For, example, if the dilator /
iIntroducer has a proximal grasping area 155 (FIG. 15), this area would be
grasped by the forceps prior to separation. Once this is accomplished, the
endotracheal tube is free from those above mentioned tissues and the intubation

can proceed In a normal fashion.
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[00157] Therefore, as compared to existing methods of nasal intubation there are
significant advantages to this invention.

[00158] First, the dilator / introducer's tapering form will allow the clinician to select
the most appropriate sized endotracheal tube to properly fit the larynx. The
dilation of the tissues in the nasal passages will allow the larger endotracheal
tube to pass by these compressed tissues which could not be accomplished
unless these tissues were severely traumatized. A major advantage to this
iInvention is the ability to use the correct sized endotracheal tube so the clinician
may properly ventilate the patient.

[00159] Second, the dilator / introducer's rounded distal end 56 would greatly
minimize or eliminate trauma and bleeding found with the use of the endotracheal
tube 1 alone. Bleeding and trauma to the nasal passages, nasopharynx,
adenoids and all other associated mucosa may result in the following
Intraoperative and postoperative complications. First, blood that would run down
the posterior wall of the pharynx and make contact with the vocal cords may

result in a laryngospasm.

[00160] A laryngospasm, prior to the passage of the endotracheal tube will result in
the closure of the vocal cords, resulting in a loss of the airway. If the
laryngospasm is not quickly corrected via positive pressure or paralytic
medication, the patient will eventually asphyxiate and die. A second complication
from bleeding Is the possibility of blood passing the vocal cords, no laryngospasm
occurring, and becoming introduced into the pulmonary tree. This may result in a
postoperative pneumonia which could also eventually result in the death of the
patient.

[00161] Another complication from bleeding is the introduction of blood and/or
adenoidal or mucosal tissue into the lumen of the endotracheal tube 1. These
body materials may eventually clot and dry and thus compromising the flow
dynamics of the endotracheal tube 1. This may require the extubation and
reintubation of the patient in the middle of a procedure which Is a risky procedure
at that time and place. This could also lead to hypoxia and possible death.

[00162] Still another complication of the traditional method of intubation is the fact
that the endotracheal tube 1 will deliver microbes to the pulmonary tree by those
microbes in the nasal passage attaching to the distal aspect of the endotracheal

tube (both extraluminal and intraluminal) and then shedding into the pulmonary
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anatomy.

[00163] Another complication of a traditional nasal endotracheal intubation is that
the areas traumatized may become infected. Infection may become serious
enough to require antibiotics and possibly extending the hospital stay of the
patient. This trauma will also result in discomfort to the patient that could last for
some period of time.

[00164] A person of ordinary skill in the art can see the dilator / introducer of the
present invention isolates the open distal end of an nasal endotracheal tube from
the above tissues and thus greatly reduces the likelihood of trauma to this region.
Preferably the dilator / introducer of the present invention does not provide a
through passage. Thus, mucus or other body fluids or tissue are kept away from
the open end of the nasal endotracheal tube. The dilator / introducer of the
present invention also totally eliminates the chance of the nasal endotracheal

tube's lumen being occluded from tissue In the above mentioned anatomical
area.

[00165] Having now fully described the invention, it will be apparent to one of
ordinary skill in the art that many changes and modifications can be made without

departing from the spirit or scope of the invention as herein described.
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| CLAIM
1. An intubation device comprising:

a nasal endotracheal tube having a proximal end, relative to a person
Inserting the nasal endotracheal tube, and a distal end; and

a dilator / introducer comprising an elongated member having a proximal open
end and a distal blunt end, the dilator / introducer proximal open end comprising a
hollow mouth having sidewalls for receiving and holding the distal end of the

endotracheal tube,
wherein a distal end portion of the dilator / introducer has tapered sidewalls,

wherein the tapered sidewalls increase Iin effective diameter at least 10 %
from a first distal location to a first proximal location,

wherein the first distal location 1s within 1 inch of the distal end of the dilator /

Introducer,

wherein the longitudinal distance from the first distal location to the first
proximal location is at least 0.5 inches, and

wherein the tapered sidewalls increase in effective diameter at least 10% from
the first proximal location to a second proximal location which is more proximal than
the first proximal location to the proximal end of the dilator / introducer,

wherein the longitudinal distance from the first proximal location to the second

proximal location is at least 0.5 inches.

2. The device of claim 1,
wherein the tapered sidewalls increase Iin effective diameter at least 15 %
from the first distal location to the second proximal location,

wherein the first distal location is within 0.5 inches of the distal end of the

dilator / introducer,
wherein the longitudinal distance from the first distal location to the first

proximal location is at least 1 inch, and
wherein the tapered sidewalls increase In effective diameter at least 15 %

from the first proximal location to the second proximal location,

wherein the longitudinal distance from the first proximal location to the second

proximal location is at least 1 inch.

3. The device of clam 1,
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wherein the tapered sidewalls increase In effective diameter at least 15 %
from the first distal location to the second proximal location,

wherein the first distal location is within 0.25 inches of the distal end of the
dilator / introducer,

wherein the longitudinal distance from the first distal location to the first
proximal location is at least 5% of the length of the dilator / introducer, and

the tapered sidewalls increase in effective diameter at least 15 % from the first
proximal location distal location to the second proximal location,

wherein the longitudinal distance from the first proximal location to the second

proximal location is at least 5% of the length of the dilator / introducer.

4. The device of claim 1, wherein the dilator / introducer 1s bendable but

sufficiently stiff to be self supporting.

5. The device of claim 1, wherein the tapered longitudinal contour
progressively decreases from the distal end to the proximal end and has an absence
of step changes in contour over 30 degrees relative to a longitudinal axis of the

Introducer.

0. The device of claim 1, wherein the hollow mouth is sufficiently elastic to

expand upon insertion of the distal end of the nasal endotracheal tube thereinto.

/. The device of claim 1, wherein the mouth section has a greater outer

diameter than the remainder of the dilator / introducer.

8. The device of claim 1, wherein the dilator / introducer has a length of 5
to 18 inches.
9. The device of claim 1, wherein the dilator / introducer has an outer

diameter of 12 french to 46 french from the first proximal location to the proximal end
of the dilator / introducer and the mouth section has an inner diameter of 3 mm to

11.5 mm.

10. The device of claim 1, wherein the dilator / introducer is solid until the
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proximal-most 10 to 50 mm.

11.  The device of claim 1, wherein the dilator / introducer is hollow and
self-supporting and has a wall thickness of about 0.02 inches to 0.14 inches and a

Shore A durometer rating of about 30 to about 80.

12. The device of claim 1, wherein the dilator / introducer Is hollow and
self-supporting and has a wall thickness of about 0.067 inches to 0.106 inches and a

Shore A durometer rating of about 40 to about 60.

13. The device of claim 1, wherein the dilator / introducer is solid, but for its
mouth, and self-supporting and has an outer diameter of 12 french to 46 french and

a Shore A durometer rating of about 20 to about 60.

14.  The device of claim 1, wherein the dilator / introducer is solid, but for its
mouth, and self-supporting and has an outer diameter of 12 french to 46 french of at
least 90 % of the dilator / introducer, with the proviso that the distal end of the length of the

Introducer, has a diameter in this range or smaller; and a Shore A durometer rating of
about 30 to about 50.

15. The device of claim 1, wherein the dilator / introducer has at least one
member of the group consisting of a distal grasping area for grasping with forceps

and a proximal grasping area for grasping with forceps.

16. The device of claim 1, wherein the blunt end is closed.

17.  The device of claim 1, wherein the proximal open end defines the only

opening of the dilator / introducer.

18.  The device of claim 1, wherein the endotracheal tube has an external
circumferential groove which can mate with a raised internal circumferential rib of the

dilator / introducer.

19.  The device of claim 1, wherein the dilator / introducer has a tapered
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longitudinal contour, wherein the diameter of the introducer increases from the distal
end to the proximal end, and the dilator / introducer has an absence of step changes
In longitudinal contour over 30 degrees relative to a longitudinal axis of the

Introducer.

20. The device of claim 1, wherein the dilator / introducer has a rounded or

beveled proximal end.

21. A method for using the nasal endotracheal tube dilator / introducer of
claim 1, comprising:

providing the dilator / introducer with a distal end of a nasal endotracheal tube
Inserted into the proximal end, relative to a person inserting the nasal endotracheal
tube, of the introducer;

iInserting the dilator / introducer into a patient’'s nose and advancing the
Introducer manually until the introducer is visualized Iin the oropharynx;

grasping the dilator / introducer and pulling the introducer on through until the
endotracheal tube is visible;

when the endotracheal tube is visible, grasping the endotracheal tube just
proximal to its interface of the dilator / introducer and pulling on the introducer to

separate the endotracheal tube from the dilator / introducer.

22.  An intubation device comprising:

a nasal endotracheal tube having a proximal end, relative to a person
iInserting the nasal endotracheal tube, and a distal end; and

an introducer comprising an elongated member having a proximal open end
and a distal blunt end, the introducer proximal open end comprising a hollow mouth
having sidewalls for receiving and holding the distal end of the endotracheal tube,
wherein the proximal open end defines the only opening of the introducer.

23. The device of claim 22, wherein the dilator / introducer has an outer
diameter of 12 french to 46 french and the mouth section has an inner diameter of 3
mm to 11.5 mm.

24. The device of claim 22, wherein the introducer has a length of 5 to 12
Inches.

25. The device of claim 22, wherein the introducer Is solid until the
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proximal-most 10 to 50 mm.

206. The device of claim 22, wherein the introducer is hollow.

27. The device of claim 22, wherein the elongated member has grasping
portions.

28. The device of claim 22, wherein the dilator / introducer has at least one
member of the group consisting of a distal grasping area for grasping with forceps
and a proximal grasping area for grasping with forceps.

29. The device of claim 22, wherein the blunt end is closed.

30. The device of claim 22, wherein the endotracheal tube has an external
circumferential groove which can mate with a raised internal circumferential rib of the
dilator / introducer.

31. The device of claim 22, wherein the endotracheal tube has an external
circumferential groove which can mate with a raised internal circumferential rib of the
dilator / introducer.

32. The device of claim 22, wherein the dilator / introducer is hollow and
self-supporting.

33. A nasal endotracheal tube introducer comprising:

an elongated member having a first open end and a second closed end,

the first open end being selected from the group consisting of a hollow mouth
section of greater inner diameter than an outer diameter of a nasal endotracheal
tube being inserted thereinto and a hollow mouth section sufficiently elastic to
expand to a greater diameter than the nasal endotracheal tube being inserted
thereinto,

the elongated member having a length for insertion thereof past the
nasopharyngeal region into the oropharyngeal region,

wherein the introducer has an outer diameter of 12 french to 46 french and

the mouth section has an inner diameter of 3 mm to 11.5 mm.

34. The device of claim 33, wherein the dilator / introducer is hollow and

self-supporting.
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