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(57) Abstract: An airway device is disclosed. The airway device includes a tubular structure including a first end region having
a first opening and a second end region having a second opening. A mask is in the tubular structure and the mask defines the first
opening. An inflatable balloon is proximate to the first end region of the tubular structure, and a pilot tube can be in communication

with the inflatable balloon.
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AIRWAY DEVICE

CROSS-REFERENCES TO RELATED APPLICATIONS
Not applicable.

STATEMENT AS TO RIGHTS TO INVENTIONS MADE UNDER
FEDERALLY SPONSORED RESEARCH OR DEVELOPMENT
Not applicable.

" BACKGROUND OF THE INVENTION

A wide variety of airway devices are used to provide gas (e.g., 0xygen) to a
mammal’s airway. Examples of airway devices include face masks, endotracheal tubes, and

laryngeal devices.

A face mask covers the mouth and nose of a patient. Face masks are -
non-invasive, since the sealing of the airway is accomplished not by penetration into the
patient’s airway, but by covering the mouth and nose of the patient. However, airway
patency is not assured since the tongue and other structures can still obstruct the airway.
Also, it is difficult to maintain a seal of the airway for any period of time, particularly during
positive pressure ventilation. Leakage around the face mask results in ineffective ventilation
and, during anesthesia, contaminates the operating room with anesthetic gases. Furthermore,
a face mask does not prevent thé introduction of air into the esophagus and stomach (gastric
insufflation) or protect against the aspiration of stomach contents (e.g., breathing of vomited

material).

Endotracheal tubes are inserted through the mouth or nose and into the trachea
(the windpipe) where a cuff surrounding the tube seals against the interior surface of the
trachea. This approach avoids the deficiencies of face masks because it includes a conduit
traversing the pharynx, and forms an effective seal against the airway, allowing positive

pressure ventilation, and protection against the aspiration of stomach contents.
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While solving several problems, endotracheal tubes create new challenges.

They are difficult to insert and position properly within the trachea, almost always requiring a

laryngoscope, stylet or other intubation aid. Penetration of the larynx and trachea is invasive

and is a highly noxious stimulus requiring anesthesia. Furthermore, once in place or even
during the insertion process, endotracheal tubes can injure the delicate tissue of the larynx
and trachea including the vocal cords. In some instances, endotracheal tubes can cause
bleeding, swelling, laryngospasms, patient discomfort and hoarseness. Incorrect positioning
of the tip of an endotracheal tube (distally into the mainstem bronchi or proximal dislocation

out of the trachea) is an additional concern.

Another type of airway device is a laryngeal airWay device. Laryngeal airway
devices provide a more direct supply of gas to the trachea than a face mask and are not
inserted into the trachea. One type of laryngeal device has an air tube with proximal and
distal ends and a padded, sealing member that is attached to the distal end of the air tube.

The sealing member can be made of a closed cell foam or can be’inﬂatable. In both
instances, the sealing member is in the form of a spoon-shaped cuff that surrounds a hole that
provides air to the trachea. When this type of laryngeal 'aﬁway device is used, the sealing
member is seated.in the throat of the mammal and the hole in the sealing member is in
communication with the distal end of the air-tube. Air is supplied to the trachea through the
air tube and through the hole in the sealing member.

While the described laryngeal airway device addresses some of the concerns
of face masks and the described endotracheal tubes, a number of other problems remain. For
example, the padded, sealing member of the described laryngeal airway device is relatively
large. The mammal using the laryngeal airway device may be small (e.g., less than 10
pounds) and it may be difficult to insert the sealing member into the mouth and down the
throat of the small mammal. It can also be difficult to properly position the air hole in the
sealing member over the larynx. It is also difficult to position the sealing mémber so that it is
lodged in the esophagus to stop any fluids (e.g., gastric juices) from coming up from the
stomach. Furthermore, the wide sealing member can sometimes cause the epiglottis to fold
and block the larynx, thus inhibiting lung ventilation. The wide sealing member can also
injure the larynx and obstruct the mammal’s airway, especially when it becomes dislocated

within the mammal’s throat.
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Accordingly; improved airway devices and methods for using the same would

be desirable. Embodiments of the invention address these and other problems.

SUMMARY OF THE INVENTION

Embodiments of the invention include airway devices, and methods for using

such airway devices.

One embodiment of the invention is directed to an airway device comprising:
a) a tubular structure including a first end region having a first opening and a second end

region having a second opening; b) 2 mask in the tubular structure, wherein the mask defines

* the first opening; c) an inflatable balloon proximate the first end region of the tubular

structure; and d) a pilot tube in communication with the inflatable balloon, wherein the first
opening is positioned between the second opening and the inflatable balloon.

Another embodiment of the invention is directed to an airway device
comprising: a) a tubular structure including a first end region having a mask that defines a
first opening and a secorid end region having a second opening, wherein the mask covers a
larynx of a mammal when the tubular structure is inserted in a mouth of the mammal; b) an
inflatable balloon proximate the first end region of the tubular structure, wherein the
inflatable balloon substantially blocks an entrance to an csophagusl of the mamﬁﬂ when the
balloon is inflated, and wherein the first opening and the mask are between the second
opening and the inflatable balloon; and c) a pilot tube in communication with the inflatable
balloon, wherein the pilot tube supplies gas to inflate the inflatable balloon.

Methods of using the above-described airway devices are also disclosed. In
one exemplary embodiment, the inflatable balloon of the airway device is inserted into the

mouth of 2 mammal and into the esophagus of the mammal. The balloon is inflated so that

* the inflated balloon substantially blocks off the esophagus. Gas is supplied to the trachea

through the tubular structure. The gas passes‘into the trachea of the mammal via an opening

in a mask that is in tubular structure.

These and other embodiments of the invention are described in further detail

below.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows an airway device according to an embodiment of the invention

with a partial cut away view.

FIG. 2 shows a portion of an airway device according to an embodiment of the

invention with gas passages shown in invisible lines.

FIG. 3 shows a portion of an airway device according to an embodiment of the

invention when the balloon is inflated.

FIG. 4 shows an airway device according to an embodiment of the invention

when it is used to supply gas to the trachea of a mammal.

FIG. 5 shows a portion of the larynx and the trachea with a highlighted region
that can be sealed by a mask.

DETAILED DESCRIPTION

The airway devices according to embodiments of the invention are typically
used in mammals. The mammals can be humans or animals. Examples of such mammals
include infants (premature or full term), toddlers, and animals such as rabbits, mice, dogs,
cats, etc. As will be explained in further detail below, embodiments 6f the invention are
particularly well suited for use with small mammals. Small mammals typically have a weight
less than about 10 pounds (e.g., iess than about 6 pounds). Examples of small mammals

include rabbits, mice, infants, puppies, kittens, rats, ferrets, etc.

As noted above, one embodiment of the invention is directed to an airway
device comprising a tubular structure. The tubular structure includes a first end region
having a first opening and a secon& end region having a second opening. A mask is in the
tubular structure and defines the first opening. An inflatable balloon is proximate the first
end region of the tubular structure. A pilot tube is in communication with the inflatable
balloon to provide gas that inflates the balloon. In embodiments of the invention, the first

opening and the mask are positioned between the second opening and the inflatable balloon.

When the inflatable balloon is inserted into the esophagus, the ballobn can be-
inflated to substantially block off the esophagus. The blockage inhibits contents from the
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stomach from passing upward in the esophagus and into the trachea. At the same time, the
inflated balloon is secured to the inner walls of the esophagus, consequently securing the

airway device to the mammal’s throat.

When the airway device is secured, the mask lies above and covers the larynx
and the laryngeal opening to the mammal’s trachea. In some embodiments, the first opening
formed by the mask is larger than, and is positioned over, the larynx so that the larynx can
receive the maximum amount of gas. Gas passes through a gas passage in the tubular
structure and out of the first opening and into the trachea of the mammal. In this regard, the
tubular structure may serve as a conduit for respiratory gases to (and also from) the trachea.
The mask defining the first opening is generally a wide, opeil s%ructure that directs the gas .
passing through the gas passage to the trachea. Additionally, the mask can cover the larynx
of a mammal so that the backflow of gas coming out 6f the first opening and passing out of
the mammal’s moutﬁ is minimized. The airway devices according to embodiments of the

invention can form a continuous airway to the trachea.

Embodiments of the invention have a number of advantages over the

_above-described conventional airway devices. For example, in comparison to face masks,

embodiments of the invention can be inserted directly into the throat of a mammal. The
tongue, for example, does not obstruct the passage of gas to and from the mammal’s trachea.
Also, in comparison to face masks, in embodiments of the invention, the inflated balloon

blocks contents from the stomach from passing up the esophagus and into the trachea.

In comparison to endotracheal tubes, the components of the airway devices
according to embodiments of the invention need not be inserted into the trachea of a
mammal. Accordingly, contact with the trachea walls, and the sensitive tissue of the larynx is
minimized or avoided. As a consequence, problems such as bleeding, swelling,
laryngospasms, patient discomfort, and hoarseness are also minimized or avoided. Also,

_ because inserting an air tube into the trachea is not necessary in embodiments of the

invention, the insertion and subsequent securing of the airway device to the mammal can be
done “blindly”, without intubation aids such as a léryngoscope. This is particular helpful in
the case of small mammals where the use of intubation aids is difficult or impossible due to

the small size of the mammal’s mouth.
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The airway devices according to embodiments of the invention are generally
smaller than the sealing member-type laryngeal devices described above, even when the
sealing members are of the inflatable variety. Accordingly, the airway devices according to’
embodiments of the invention are more easily inserted, and are therefore much better suited
for use with small mammals than the sealing member-type laryngeal devices. Additionally,
because the airway devices according to embodiments of the invention use a balloon to
substantially block off the esophagus, the balloon can be inflated to the size that is
apprbpriate for the particular mammal being treated. In embodiments of the invention, one
airway device could be effectively used with many different types of mammals. In addition,
since the mask forms a relatively large opening, it is much easier to properly position the
mask over the laryngeal opening and the trachea than it is to position a small hole in a sealing

member over the laryngeal opening and the trachea. The relatively large opening provides

" room for the epiglottis to move in natural fashion and also does not cause the epiglottis to be

pushed down over the larynx.

FIG. 1 shows an airway device 100 according to an embodiment of the
invention. The airway device 100 includes a tubular structure 10 and a balloon 26. A pilot
tube 28 is in communication with the balloon 26. Gas (e.g., air) is supplied though the pilot
tube 28 to inflate the balloon 26. Gas can also be removed through the pilot tube 28 to
deflate the balloon 26. A device such as a syﬁnge (not shown) can suppiy pressurized gas to
the pilot tube 28. The material formirg the balloon 26 is generally an elastomeric material
that can expand upon the application of pressure and retract in the absence of applied internal

pressure.

The balloon 26 may be in any suitable form. For examble, the balloon 26 may
expand radially outward about an axis after receiving pressurized gas. In this example, the
inflated balloon may be cylindrically shaped. Alternatively, the balloon 26 may expand
radiallybutwar'd about a point to form an inflated sphere. In FIG. 1, the expandable portion
of the balloon 26 (in its unexpanded state) is sﬁown by dotted lines.

In the illustrated embodiment, the tubular structure 10 and the balloon 26 may
appear as a single integral structure. That is, the outer surfaces of the tubular structure 10 and
the balloon 26 may have a common outer material (e.g., silicone), and the airway device 100
may appear as one integral structure when viewed by the user. In other embodiments, it is

possible to have a clear demarcation between the tubular structure 10 and the balloon 26 (as
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when the tubular structure 10 and the balloon 26 are bonded together with an intervening

adhesive).

The tubular structure 10 includes a first end region 14, a second end region 18,
and a main portion 12 that lies between the first end region 14 and the second end region 18.

In this example, the first and second end regions 14, 18, are at respective, opposite ends of

the tubular structure 10. A first opening 16 is present at the first end region 14 and a second

opening 20 is present at the second end region 18. The first opening 16 may be larger than
the second opening 20. The first opening 16 and the second opening 20 form ends of a gas
passage that passes through the tubular structure 10. Gas that passes through this gas passage

is supplied to (or removed from) the lungs and the trachea of a mammal.

An optional spiral wire 24 may be present in the tubular structure 10 to
provide structural reinforcement for the tubular structure 10. Materials such as silicone may
be quite flaccid. A structural reinforcing member such as a spiral wire 24 can provide the
tubular structure 10 with sufficient stiffness and flexibility so that the tubular structure 10 can
be easily inserted into the throat of a mammal, while maintaining an open gas passage within
the tubular structure 10. The spiral wire 24 can also ensure that the gas passage in the tubular
structure 10 remains open as the tubular structure is manipulated (e.g., bent). The spiral wire
24 can be embedded within the wall of a tubular structure 10, or could be placed adjacent to
the inside wall of the tubular structure 10. The pitch of the windings of the spiral wire 24
may be adjusted as desired to obtain the desired degree of reinforcement. Suitable materials
for the spiral wire 24 include stainless steel and tungsten.

A mask 22 is incorporated in the tubular structure 10. In typical embodiments, -
the mask 22 has a éhape that is adapted to fit over the larynx of the mammal. The mask 22
defines the wide, first opening 16 through which gas passes to and from the tubular structure

'10. The first opening 16 in the mask 22 ensures that gas can be delivered to or received from

the trachea of the mammal. The mask 22 may be integrally formed with the main portion 12
of the tubular structure 10 or may be separately formed and then joined together.

As shown in FIG. 1, the mask 22 and the first opening 16 are disposed
between the balloon 26 and the second opening 20 of the tubular structure 10. In
embodiments of the invention, the area of the airway device 100 that is between the first

opening 16 and the second opening 20 is free of a balloon. Also, the balloon 26 may be
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spatially separated from the mask 22 and the first opening 16 formed by the mask 22. The
particular arrangement of the balloon 26, the mask 22, the first opening 16, and the second
opening 20 allows the balloon 26 to be inserted into the esophagus of the mammal while the

mask 22 and the first opening 16 are in communication with the laryngeal opening.

After insertion, the entire balloon 26 can be completely within the esophagus.
Once the balloon 26 is inserted into the esophagus of the mammal, the mask 22 is positioned
over, and covers, the larynx of the mammal. Unlike the above-described endotracheal tubes,
in embodiments of the invention, the lungs of the mammal can be ventilated without
contacting the vocal cords of the larynx. The balloon 26,-when inflated, can substantially
block off the esophagus while the tubular structure 10 provides a patent airway to the trachea
(not shown) via the first opening 16.

An adaptor 32 can be disposed at the second end region 18 of the tubular
structure 10 and can be inserted into the second opening 20. The adaptor 32 can be made of,
for example, any suitable polymeric material. It can also be structured (e.g., with internal or
external threads) so that the airway Idé'vice 100 can be coupled to an external gas source (not

shown). Examples of external gas sources include oxygen tanks, air pumps (manual or

automatic), anesthetic gas sources, etc.

Each of the parts of the airway device may have any suitable dimensions.
Preferably, the parts of the airway device and the airway device as a whole may be sized so
that they are configured for use with a small mammal. In some embodiments (e.g., for small
mammals), the external diameter of the main portion 12 of the tubular structure 10 can be
about 20, or even about 10 millimeters or less. The length of the tubular structure 10 can be
about 20 centimeters, or even about 10 centimeters or less. The maximum cross-sectional
area of the mask 22 or the area of the first opening 16 defined by the mask 22 can be less than
about 2.0 cm x. 2.0 cm (héight x width), or even about 1.0 cm x. 1.0 cm (height x width). For
example, the mask may have a cross-sectional dimension of about 1.5 cm x 1.0 cm (height x

width) in some embodiments.

Factors such as the size of the mammal’s esophagus, the size of the mammal’s
larynx, the size of the mammal’s mouth, etc. may influence the particﬁlar size of the various
parts of the airway device. For example, for an adult New Zealand White Rabbit, the
aperture defined by the mask may have dimensions of about 1.5 cm x 1.0 cm (heigﬁt X
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width). The length of the tubular structure of the device may be about 12 cm or less, and the
external diameter of the main portion of the tubular structure may be 6.5 mm while the

internal diameter of the main portion of the tubular structure may be about 5.0 mm.

Each of the parts of the airway device may be made of any suitable material.
Typically, one or more parts of the airway device are made of medical grade plastic
materials. Exemplary materials include polyvinyl chloride, silicone rubber, polyurethanes,
etc. Non-traumatizing materials such as silicone rubbers are preferred (if portions of the
airway device come into contact with the mammal’s internal tissue). Thus, in some
embodiments, the tubular structure (including the mask) and thg balloon comprise silicone
rubber. All surfaces that could contact the mammal’s internal tissue may comprise soft,

silicone rubber.

The embodiment shown in FIG. 1 can be formed in any suitable manner. In
one exemplary process, a polymeric coating may be formed on a mandrel and dried. A wire
may then be wound around the dried polymeric coating. Another polymeric coating may be
superimposed on the wire to form a tube wall and embed the spiral wire within the tube wall
to form a main portion of the tubular structure. A mask may then be molded according to
conventional molding process and then may be bonded to the main portion of the tubular
structiure. Before or after bonding the mask to the main portion of the tubular structure, a
balloon and its associated pilot tube can be bonded to the mask. Heat, pressure, and/or
solvents can be used to bond the parts of the airway device together. Those of ordinary skill
in the art can determine specific bonding and molding conditions. |

FIG. 2 shows a portion of an airway device according to an embodiment of the
invention. .As shown in FIG. 2, a pilot tube 28 can define a gas passage 40 that continues
internally in the tubular structure 10 to the balloon 26. Gas from the pilot tube 28 is used to
inflate the balloon 26.

As shown in FIG. 3, after gas is supplied to the balloon 26 via the pilot tube -
28, the balloon 26 can expand in a radially outward direction. The radially outwardly .‘
expanding balloon 26 can substantially block an entrance region of an esophagus (not
shown). By blocking the entrance region of an 'esophagus, contents from the stomach of the

mammal (e.g., gastric juices) are prevented from passing out of the esophagus and into the



10

15

20

WO 03/020340 PCT/US02/28313

trachea (not shown). Also, the inflated balloon fixes the position of the airway device within

the mammal’s throat.

Referring again to FIG. 2, the gas passage 42 that is used to supply a gas such
as oxygen to the trachea and lungs of a mammal can end at the first opening 16. The mask 22
may define the first opening 16. The first opening 16 can be relatively larger in '
cross-sectional area than the cross-sectional area of the gas passage in the main portion of the
tubular structure and also larger in cross-sectional area than the second opening (not shown)
in the tubular structure 10. As shown in FIG. 2, the cross-sectional area of the gas passage 42
may generally gradually increase towards the first opening 16. In FIG. 2, the first opening 16
is shown as being generally perpendicular to the tubular structure 10.. The first opening 16
could also be angled with respect to the orientation of the tubular structure 10.

‘ FIG. 4 shows how the airway device 100 can be used when it is inserted into -
the mouth of a mammal. In FIG. 4, the main portion 12 of the tubular structure of the airway
device 100 is in the mouth 54 and above the tongue 50 of a mammal. The main portion 12
has a gas channel 85 that ends ata first opening 16 defined by a mask 22. An inflated
balloon 26 coupled to the mask 22 substantially blocks off the entrance of the esophagus 78.

When the airway device 100 is secured in the throat 6f a mammal, the mask 22
that is positioned above the balloon 26 covers the larynx 56. One end of the mask 22 is
positioned under and at the base of the epiglottis 89. As shown in FIG. 4, it is not likely that
the epiglottis 89 will fold to obstruct the larynx 56 and block the passage to the trachea 74.

. The large first opening 16 of the mask 22 alfows the epiglottis 89 to be positioned inside the

25

30

mask 22 so that it can retract to the positioxi that it is normally in when the mammal is
breathing.

As shown in FIG. 4, good communication is provided between the trachea 74
and the first opening 16 so that gas (e.g., oxygen) can freely pass through the gas passage in
the tubular structure 10, out of the first opening 16, and into the trachea 74. Gas can also pass
from the trachea 74 into the first opening 16 and into the tubular structure 10.

. The mask 22 may be configured so that it forms an effective seal around the
larynx. For example, as shown in FIG. 5, a mask (not shown) can contact tissue behind the
epiglottis 89 and may seal off the region 90 around the epiglottis 89 to provide gas (e.g.
oxygen) to the trachea 74. The mask 22 may also be cooperatively structured with respect to

10
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the shape of the larynx 56. In this regard, it is possible to size the mask 22 to fit around the

larynx of a mammal ofa particular size and/or species.

Other embodiments and variations to the embodiments described above are
possible. For example, referring to FIG. 4, instead of or addition to passing gas through the
tubular structure 10 via the first opening 16, an optical microscope could be fed through the
tubular structure 10 and into the trachea 74 to examine the trachea 74. In another example, a
gas sensor could be disposed in the vicinity of the mask 22 and could detect levels of, for
example, carbon dioxide coming from the lungs of the mammal. Wires (not shown) for the

gas sensor could pass through the tubular structure 10.

Other elements could be added to the airway device in the vicinity of the

balloon 26. For example, an esophageal stethoscope and/or a thermometer could be included

in the airway device in the vicinity of the balloon 26 and coupled to the tubular structure 10.

The electrodes for an electrocardiogram could also be added to the airway device in the
vicinity of the balloon. Optical or electrical conduits for such elements could be fed through
the tubular structure 10. Esophageai stethoscopes and/or thermometers can be used, for
example, to monitor the mammal during general anesthesia. In yet other embodiments, the
airway device according to embodiments of the invention could provide access to the trachea
for tracheal lavage or for instillation of medications or test compounds (e.g., in researcﬁ
animals) into the trachea.

While the foregoing is directed to certain preferred embodiments of the
present invention, other and further embodiments of the invention may be devised without
departing from the basic scope of the invention. Such alternative embodiments are intended
to be included within the scope of the present invention. Moreover, the features of one or

more embodiments of the invention may be combined with one or more features of other

" embodiments of the invention without departing from the scope of the invention. For

example, although the specifically illustrated airway devices shown in FIGS. 1 to 4 do not
specifically show additional monitoring elements such as gas sensors, microscopes, and
stethoscopes, it is understood that any of the specifically described airway devices shown in
FIGS. 1 to 4 could include any suitable monitoring element and can still be within the scope

of the invention.

11



W 0 3 & W A W N e

P

WO 03/020340 . PCT/US02/28313

WHAT IS CLAIMED IS:

1. An airway device comprising:

a) a tubular structure including a first end region having a first opening and a
second end region having a second opening;

b) a mask in the tubular structure, wherein the mask deﬁnes the first opening;

©) an inflatable balloon proximate the first end region of the tubular structure;
and ‘

d) a pilot tube in communication with the inflatable balloon,

wherein the first opening is positioned between the second opening and the
inflatable balloon.

2. The airway device of claim 1 wherein the tubular structure comprises a

spiral wire.

3. The airway device of claim 1 wherein the mask is configured to fit

over the larynx of a mammal that weighs less than about 10 pounds.

4. The airway device of claim 1 wherein the tubular structure and the
inflatable balloon are formed as one integral structure.

5. The airway device of claim 1 further comprising an adaptor coupled to

the second end region of the tubular structure.

6. The airway device of claim 1 wherein the airway device comprises a
medical grade plastic material. |
7. The airway device of claim 1 wherein the tubular structure includes an

external diameter, and wherein the external diameter of the tubular structure is less than about

10 mm.

8. The airway device of claim 1 wherein the balloon or the tubular

structure comprises a medical grade plastic material.

9. The airway device of claim 1 wherein the inflatable balloon is sized so

that it is capable of being inserted into the mouth of a pre-mature infant.

12
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10. A method of using the airway device of claim 1 comprising:

a) inserting the inflatable balloon into the esophagus of a mammal so that the
first opening is proximate a larynx of the animal; and

b) inflating the balloon so that the inflated balloon substantially blocks the
esophagus.

11.  The method of claim 10 wherein the mammal weighs less than about

10 pounds.
12. The method of claim 10 wherein the mammal is an infant.

. 13.  The method of claim 10 further comprising:
supplying gas to lungs in the mammal through the tubular structure.

14.  The method of claim 10 further comprising:
supplying anesthetic gas to lungs in the mammal through the tubular structure.

15.  An airway device comprising:

a) a tubular structure including a first end region héving a mask that defines a

first opening and a second end region having a second opening, wherein the mask covers a

larynx of a mammal when the tubular structure is inserted in a mouth of the mammal;

b) an inflatable balloon proximate the first end region of the tubular structure,
wherein the inflatable balloon substantially blocks an entrance to an esophagus of the
mammal when the balloon is inflated, and wherein the first opening and the mask are
between the second opening and the inflatable balloon; and ’

c) a pilot tube in communication with the mﬂatable'balloon, wherein the pilot
tube supplies gas to inflate the inflatable balloon.

16.  The airway device of claim 15 wherein the tubular structure comprises

a spiral wire.

17.  The airway device of claim 15 wherein the mask wherein the tubular

structure, the mask, and the inflatable balloon are formed as one integral structure.

18.  The airway device of claim 15 further comprising an adaptor at the

second end region of the tubular structure.

13
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19.  The airway device of claim 15 wherein the mammal weighs less than

about 10 pounds.

20.  The airway device of claim 15 wherein the tubular structure includes

an external diameter less than about 10 mm.

21. A method of using the airway device of claim 15 comprising:

a) inserting the inflatable balloon and the mask into the mouth of the mammal
and into the esophagus of the mammal;

b) inflating the balloon so that the esophagus is substantially blocked off by
the inflated balloon; and

c) supplying gas through the tubular structure and into the trachea of the

mammal.

22. The method of claim 21 wherein the mammal weighs less than about 10

pounds.

23.  The airway device of claim 1 further comprising:

a monitoring device coupled to the balloon.

24.  The airway device of claim 23 wherein the monitoring device is a gas

Sensor.

25.  The airway device of claim 23 wherein the monitoring device

comprises electrodes for an electrocardiogram.

26.  The airway device of claim 23 wherein the monitoring device

comprises a thermometer.

27. An airway device comprising:

a) a tubular structure including a first end region having a mask that defines a
first opening and a second end region having a second opening, wherein the mask covers a
larynx of a mammal when the tubular structure is inserted in 2 mouth of the mammal,

b) an inflatable balloon proximate the first end region of the tubular structure,

wherein the inflatable balloon substantially blocks an entrance to an esophagus of the

14
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mammal when the balloon is inflated, and wherein the first opening and the mask are
between the second opening and the inflatable balloon; A

¢) a pilot tube in communication with the inflatable balloon, wherein the pilot
tube supplies gas to inflate the inflatable balloon; and

d) a monitoring device coupled to the inflatable balloon.

28.  The airway device of claim 27 wherein the monitoring device is a gas

SENSOr.

29.  The airway device of claim 27 wherein the monitoring device

comprises electrodes for an electrocardiogram.

30.  The airway device of claim 27 wherein the monitoring device

comprises a thermometer.

31. A method of using the airway device of claim 27 comprising:
a) inserting the inflatable balloon and the mask into the mouth of the mammal

and into the esophagus of the mammal;

b) inflating the balloon so that the esophagus is substantially blocked off by

the inflated balloon;
¢) supplying gas through the tubular structure and into the trachea of the

mammal; and

d) monitoring the mammal using the monitoring device.

32.  The method of claim 31 wherein the gas comprises anesthetic gas, and

wherein during monitoring, the mammal is anesthetized.

33.  The method of claim 31 wherein monitoring comprises monitoring the

temperature of the mammal.
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