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RESPIRATORY MASK HAVING INTRAORAL MOUTHPIECE WITH LARGE
SEALING AREA AND MULTIPLE SEALING CONFIGURATION

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to devices used to aid in and provide ventilation
and more particularly to respiratory masks having intraoral mouthpieces to provide

improved sealing to a wearer.

2. Description of Related Art
Respiratory masks are commonly used in emergency care and critical care

situations. They may be used in conjunction with bag valves to deliver gases under
positive pressure to a patient not capable of adequately breathing independently.
Respiratory masks, in conjunction with a one-way valve, are also used by rescuers to
provide mouth-to-mask resuscitation to a person who is not breathing. Additionally,
respiratory masks are used in conjunction with bilevel positive airway pressure and
continuous positive airway pressure machines to aid respiration in certain instances.

The traditional respiratory mask includes a fixed domed or cup-shaped device
that fits over the mouth and nose of a wearer. The edge of this dome or cup fits against
the face of the wearer. Air or another gas or mixture of gases is introduced into the
traditional mask through an opening that is typically at the peak of the dome or cup.
The integrity of the seal between the edge of the traditional respiratory mask and the
face of the wearer is critical to the gas delivery effectiveness of a traditional respiratory
mask. While commonly used in the healthcare industry, these masks have several
serious shortcomings.

Healthcare providers must have access to several sizes of traditional respiratory
masks for use on people of different ages and facial sizes. This need for access to
several different sized masks is particularly burdensome to emergency medical
technicians who must transport medical supplies in a limited amount of space.
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Therefore, to ease this burden on emergency medical personnel, an improved
respiratory mask would be wearable by a large portion of the population regardless of
age or face size.

Perhaps the largest shortcoming of the traditional sized respiratory masks is that
despite the availability of several sizes of mask, the wide variations in facial features
among people prevent these masks from sealing effectively. Where the person to be
ventilated has facial hair, traditional respiratory masks are almost completely incapable
of forming a seal with the person’s face. This deficient sealing causes leakage around
the edges of the mask and significantly decreased gas delivery efficiency. The
traditional respiratory masks frequently leak near the nasal bridge section of the mask,
leading to drying of the cornea and ultimately keratitis.

An inherent problem with traditional respiratory masks that contributes to gas
leakage is that the gas must pass from the mask through the lips and teeth of the
person being ventilated before being received in the person’s mouth, or it must pass
through the nose of the person being ventilated. The lips and teeth are resistance
points that disrupt the laminar flow of the gas, leaving the incomplete seal around the
edge of the mask as a path of least resistance from which the gas leaks. Likewise the
nasal passages are narrow, with turbinates to disrupt flow in addition to inherent
mucous and debris accumulation, thereby providing a restrictive, nonlaminar flow circuit.

Where a bag valve is used, it optimally requires two healthcare providers to
effectively ventilate a person. It requires both hands of one of the healthcare providers
to hold the respiratory mask and apply pressure onto the face of the person to be
ventilated in an attempt to seal the mask, while another healthcare provider squeezes
the bag. Such an arrangement is highly disadvantageous for long term ventilation of a
person, such as occurs when a patient is transported or under anesthesia in an
operating room. Healthcare providers using these traditional reépiratory masks will
often attempt to compensate for the deficient seal by either applying excess pressure to
the mask onto the face of the person being ventilated or, in the case of a bag valve, by
squeezing the bag with maximal intensity. The application of excessive pressure by the
healthcare provider on a traditional respiratory mask is problematic for several reasons.
The pressure required to be applied for proper sealing of the face mask can quickly lead
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to healthcare provider fatigue. A fatigued healthcare provider may be less able to apply
sufficient pressure onto the traditional respiratory mask to reduce its inherent leakage
and may have difficulty performing this and other critical tasks. Additionally, the
application of excessive pressure to a traditional respiratory mask onto the face of the
person being ventilated will cause the mask to develop pressure points on the bridge of
the nose, cheek bones, and chin. This pressure could lead to irritation of wearer’s face
and discomfort or pain to the wearer.

Proper head and neck position. i.e. neck extension, and maneuvers such as the
chin-lift and jaw-thrust are also required for efficient ventilation by opening and
maximizing the patency of the airway. These tasks, in addition to the above task of
preventing leaks can overwhelm the healthcare provider and often require two providers
to ventilate a patient adequately.

Squeezing the bag with maximal intensity in an attempt to compensate for
deficient sealing of a traditional respiratory mask is likewise problematic. The increased
inspiratory forces may exceed the opening pressure of the esophagus, possibly leading
to esophageal and gastric dilatation and subsequent aspiration.

Clearly, there is a need for an improved respiratory mask addressing the
shortcomings of the traditional respiratory mask. Others have attempted to address the
problems with traditional respiratory masks. Their attempted solutions, however, have
fallen far short of addressing all of the problems of the traditional respiratory mask and
have created new problems.

Several attempts at improving the traditional respiratory mask have done so
through the use of a gas delivery tube feeding into an intraoral mouthpiece with a bite
block. An intraoral mouthpiece eliminates one shortcoming of traditional respiratory
masks: the reliance on a nearly impossible to achieve seal between the mask and the
outside of the mask wearer's face. Intraoral mouthpieces also bypass the mask
wearer's lips, which posed a source of resistance to flow and disruption of laminar flow
to traditional respiratory masks. Nevertheless, despite these advantages over the
traditional respiratory masks, the integration of a bite block into the design creates
several disadvantages.
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Mouthpieces having bite blocks or bite plates cannot be safely inserted into the
mouth of someone who is combative, semiconscious, or having a seizure. A healthcare
provider attempting to insert a mouthpiece with a bite plate by prying open the jaws of a
person to be ventilated would do so at risk of sustaining bite related injuries, possibly as
severe as amputation of a digit or contracting an infectious disease. Forced insertion of
a mouthpiece with bite block into the mouth of a person to be ventilated also risks the
person’s aspiration of blood, teeth, dental fragmments, or fragments of the bite block
broken off during insertion. Another disadvantage of mouthpieces with bite blocks is
that their wearers will reflexively bite down and typically they may not be worn by
persons with missing teeth, dentures, or those with facial injuries, jaw trauma or
fractures. Further, because people wearing mouthpieces with bite blocks will bite down
on the blocks, the use of these mouthpieces can quickly lead to jaw fatigue and
discomfort. These bite blocks may also stimulate a gag reflex and increase the
aspiration risks in the awake or semiconscious patient.

The integration of a mouthpiece having a bite block with an intraoral
oropharyngeal airway presents additional disadvantages. Intraoral oropharyngeal
airways are used to prevent the tongue of the person to be ventilated from blocking the
airway while providing a direct path for gas delivery to the pharynx. Intraoral
oropharyngeal airways are typically inserted either by rotating the oropharyngeal airway
180° as it is inserted or by using a tongue blade. If the oropharyngeal airway is to be
integrated with the mouthpiece, it would be impossible for the airway to be inserted with
a 180° rotation method as the bite block would collide with the teeth of the person to be
ventilated. A tongue blade, which would need to be carried by an emergency
healthcare provider such as an emergency med ical technician, would be necessary to
insert the intraoral oropharyngeal airway. Therefore, the integration of a mouthpiece
with a bite block is also undesirable.

Additionally, while intraoral mouthpieces with incorporated bite blocks address
the problem of gas delivery to the mouth of a person, they can create gas leakage
through the nose of the person to be ventilated. The prior art respiratory devices having ‘
intraoral mouthpieces with bite blocks deliver gas to the mouth of a person to be
ventilated without providing for sealing the nose of the person to be ventilated.
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Standard nose occluding clips could be used to close the nostrils of a person being
ventilated with an intraoral mouthpiece with bite block, but this solution would require a
healthcare provider to have access to nose occluding clips. During ventilation with an
intraoral mouthpiece, large volumes of otherwise delivered gas will escape through the
nose of the person being ventilated. Therefore, it is desirable for an intraoral respiratory
mask to include an integrated nose clamp.

While the respiratory mouthpieces with bite blocks do address several problems
of the traditional respiratory mask, the bite blocks make these devices impossible to use
on certain individuals (with dentures, missing teeth, or facialljaw trauma), dangerous to
use on others (combative or semiconscious), and uncomfortaxble to use on everyone.
Moreover, since prior art intraoral mouthpieces with bite blocks do not address gas
leakage from the nose of the person to be ventilated, they are still inefficient gas
delivery devices. Lastly, none of the mouthpieces with bite blocks can accommodate
typical oropharyngeal airways.

There have been attempts to address the problems of the traditional respiratory
masks without using a bite block or bite plate. But, these attempts also create
problems. For example, there are also prior art intraoral mouthpieces featuring a
conduit that is flanged on one end. The flanged end is to be placed between the lips
and gums of the person to be ventilated. A healthcare provider would- ventilate the
person with the flanged conduit device by exhaling through tlhe conduit. The flanged
mouthpiece, while likely an improvement over the traditional respiratory mask, has
serious wear and comfort issues. The intraoral flanged portion of the device extends
just above and below the gum-line in the person to be ventilated. Also, the flanged end
does not extend posteriorly or laterally in the mouth of the person to be ventilated
beyond the front teeth. Therefore, while the flanged end of the device provides a seal
between the material of the flanged end and the inside of the lips and gums of the
person to be ventilated, that seal still leaves avenues for gas leakage. With the flanged
conduit respiratory device, air may leak around the flanged e nd at the top and bottom
(between the flanged end and the gums above and below the gumline of the person to
be ventilated) and the sides (towards the canine teeth and molars of the person to be

ventilated).
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A further shortcoming of the flanged conduit respiratory device is that the flanged
end of the conduit does not lie flush to the teeth and gums of the person to be
ventilated. Rather, the flanged end has an arcuate profilee designed to mate with the
inside of the lips of the person to be ventilated. Thus, only the material nearest the
edge of the flanged end actually forms a seal with the mmouth of the person to be
ventilated. This limited sealing area will result in a pressure concentration, irritation, and
discomfort on the gums of the person to be ventilated, possibly leading to lacerations
and bleeding. Therefore, while the flanged conduit respiratory device is an attempt to
address the problems of the traditional respiratory mask, it suffers the disadvantages of
inadequate intraoral sealing due to a small seal surface area and gum irritation or injury
to the wearer. Further, there is no nasal occlusive cormponent and the device is
incompatible with an oropharyngeal airway.

Another prior art approach to address the problems of the traditional respiratory
mask uses an inflatable intraoral seal bladder attached to an intraoral mouthpiece and a
conduit. Though the inflatable seal rests in the space betvween the gum and the inner
lips of the wearer, air/gas can still escape around it when no external pressure is
applied to the face and lips of the wearer. In addition, the inflatable seal may cause
pressure points and irritate the gum and mucosa of the wvearer. The inflatable seal
approach is also undesirably complex, requiring inflation of both an intraoral seal and a
separate nasal block before use, and this complexity nece ssitates several component
elements that are in danger of being bitten off and rendered ineffective by a combative
or semi-conscious person. Time, which is very limited in a critical or emergent
resuscitation, is also required to inflate both the intraoral seal and the nasal block. This
device is also incompatible with current oropharyngeal airways.

As is evidenced by the above discussion of the related art, there is a need for an
improved respiratory mask with improved sealing and gas delivery capability that can be
safely inserted in mouths of combative and semiconscious persons and that is
comfortable for people to wear. The improved respiratoryy mask should also allow a
single healthcare provider to ventilate a person without sign ificant gas leakage. It must
also allow for the use of an oropharyngeal airway, when one is needed, to ensure a
patient airway.
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SUMMARY OF THE INVENTION

The present invention addresses the shortcomings of the prior art, bby providing a

respiratory mask having improved sealing that can be comfortably worn amd that can be
effectively sealed and used by a single healthcare worker.

The respiratory mask of the present invention has at its core an intraoral
mouthpiece configured to take advantage of the natural seals existing between the
gums and inside of the lips of persons to be ventilated. Thus, the respiratory mask of
the present invention does not rely on sealing to the surface of the face ©f the wearer.
Moreover, the intraoral mouthpiece of the present invention has no integrated bite block.
Therefore, the respiratory mask of the present invention may be worn by combative and
semi-conscious people as well as people with missing teeth or those with jaw or facial
trauma.

The main component of the intraoral mouthpiece is a sheet of flexible material
shaped to conform to the inner surface of the lips and gums of a person. The upper and
lower edges of the intraoral mouthpiece extend past the gumlines almost to the
terminus of the cavities between the lips and gums of the person to be ventilated. The
intraoral mouthpiece is bowed and its side edges extend posteriorly in the mouth of the
person to be ventilated to a depth past the front teeth. Preferably, the side edges of the
intraoral mouthpiece extend posteriorly to a minimum depth of the second premolar.
The surfaces of the intraoral mouthpiece are substantially parallel to the texeth and gums
of the person to be ventilated. The intraoral mouthpiece of the present invention,
therefore, seals to a large area of the lips and gums of the wearer; Ad vantageously,
this large area seal both enhances sealing for increased gas delivery efficiency and
reduces pressure concentration on the gums of the wearer while eliminating irritation,
discomfort, and injury.

In addition to the large sealing surface area, the intraoral mouthpiece has several
features that address the problem of maintaining wearer comfort. The s urfaces of the
intraoral mouthpiece that contact the lips and gums of the person to be ventilated are
substantially smooth with rounded edges. Further, a top portion of the intraoral
mouthpiece is offset from a bottom portion of the mouthpiece in the anterior-posterior
plane. This offset allows the mouthpiece to seal in the mouths of persons with the more
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common overbite, or, by rotating the mouthpiece 180°, to seal in the mouths of persons
with underbites. Additionally, the intraoral mouthpiece may have at least one notch
centered at its upper or lower edge. The notches prevent the intraoral mouthpiece from
irritating the frenula between the lips and gums of the person to be ventilated. The
flexible material of the intraoral mouthpiece will allow the intraoral mouthpiece to nmold to
the irregularities of the teeth and gum to minimize holes for air/gas escape.

Unlike the extreme variability among people in size and placement of nose,
cheek bones, and chin, the dimensions of the inner lips and gums are relatively/ fixed
among people from a young age. Therefore, advantageously, an emergency heal thcare
provider need not carry many sizes of the respiratory mask of the present inven-tion to
be able to ventilate people of various ages and sizes.

The intraoral mouthpiece has a central orifice for gas delivery. The central orifice
feeds into a tubular extension. The tubular extension has a reinforced collar at the end
near the intraoral mouthpiece. This reinforced collar allows a healthcare provider to
handle and position the respiratory mask of the present invention and also allowvs the
healthcare provider to enhance the sealing of the mask using a novel single-hand
handgrip techniqgue. When the mouth of the person to be ventilated is closed aaround
the reinforced collar of the tubular extension, the jaw of the person to be vertilated
remains slightly agape due to the vertical height of the intraoral component. Thewrefore,
the lips and the teeth of the person to be ventilated are not obstacles to gas delivery
with a respiratory mask of the present invention. The tubular extension is configuared to
accept standard respiratory fittings at the end opposite the intraoral mouthpiece . The
respiratory mask of the present invention may be used in conjunction with a bag valve
for bag valve ventilation, with a one-way valve for mouth-to-mask ventilation, or with a
ventilator for bilevel positive airway pressure or continuous positive airway pressure
ventilation. The tubular extension may also feature a port to allow for a pressure relief
valve, a CO2 monitor, or other devices. ‘

The respiratory mask of the present invention may also comprise an intraoral
oropharyngeal airway to provide a direct conduit for air or gas into the pharynx of the
person being ventilated while preventing the person’s tongue from blocking the airway.
The intraoral oropharyngeal airway of the present invention is a gently curved tube
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featuring at least one row of notches, or similar configuration to enhance flexibility, to
allow it to flex inferiorly and follow the oral palate of the person to be ventilated during
insertion. Therefore, the intraoral oropharyngeal airway of the present invention can be
inserted without a 180° rotation of the respiratory mask and without the use of a tongue
blade. Two embodiments of intraoral oropharyngeal airway are contemplated within the
scope of the present invention. In the first embodiment, one end of the intraoral
oropharyngeal airway mates with a recess in the inner wall of the intraoral mouthpiece.
In a second embodiment, the intraoral oropharyngeal airway is slidably inserted through
the tubular extension. This slidably inserted intraoral oropharyngeal airway protrudes
outside the tubular extension of the respiratory mask and is configured to accept
standard respiratory fittings.

To enhance the sealing of the respiratory mask of the present invention and
provide a barrier of protection to the healthcare provider, the respiratory mask may
additionally comprise an external shield. The external shield and intraoral mouthpiece
may be integrated as a single unit, or alternatively, the external shield may be a
separate piece configured to slide over the tubular extension of the respiratory mask.
Where the external shield is a separate piece, it may have a multi-position locking
mechanism allowing the position of the external shield relative to the intraoral
mouthpiece to be adjusted and secured. This multi-position locking mechanism allows
the external shield to be securely positioned to accommodate the wide variations in lip
and surrounding tissue thicknesses among people. The external shield is preferably
translucent so that the healthcare provider can visualize vomit or blood or other causes
for aspiration of the person to be ventilated. Additionally, the external shield may have
slits to. accommodate restraining straps. The use of restraining straps to hold the
respiratory mask to the face of the person to be ventilated allows a single healthcare
provider to ventilate a person without becoming fatigued—a clear improvement over the
prior art.

The external shield also addresses the problem of gas leakage from the nose of
the person to be ventilated. Embodiments of the external shield comprise a nasal
clamp affixed to the portion of the external shield lying adjacent to the nose of the
person to be ventilated. Several types of nasal clamp are contemplated within the
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scope of the present invention. A first nasal clamp comprises two flaps and an
adjustable reinforcement member such as a malleable band, ratcheted clamp, or other
similar device. Each of the two flaps lies adjacent to a nostril of the person to be
ventilated. The adjustable reinforcement member reinforces the two flaps and aliows
the flaps to maintain a new orientation. For example, the malleable band allows the
nasal clamp to occlude and maintain pressure on the nostrils of the person being
ventilated when squeezed together. A second type of nasal clamp within the scope of
the present invention is a partial nasal mask extending from the portion of the external
shield lying adjacent to the nose of the person to be ventilated. The partial nasal mask
extends approximately half way up the nose of the person to be ventilated. The partial
nasal mask further comprises padding and an adjustable reinforcement member such
as a malleable band, ratcheted clamp, or other similar device. The padding provides
comfort to the wearer of the respiratory mask and also applies pressure to close the
nostrils of the person to be ventilated. The adjustable reinforcement member reinforces
the partial mask and allows the mask to maintain a new shape when a healthcare
provider applies pressure on the nasal mask to seal the nostrils of the person being
ventilated. The nasal clamp enables a single healthcare provider to ventilate a person
without becoming fatigued as the healthcare provider may seal the nose of the person
by squeezing the nasal clamp to seal the nostrils of the person, then allow the
adjustable reinforcement member to maintain pressure on the nostrils.

Several embodiments of external shield are contemplated within the scope of the
present invention. In one embodiment, the external shield is a substantially rectangular
sheet of material that extends from approximately the chin of the person to be ventilated
to just below the nose of the person to be ventilated. In another embodiment, the
external shield is an invertible domed face shield with padding. The invertible domed
face shield is substantially oval to fit over the mouth of the person to be ventilated. The
invertible domed face shield has padding around its edges to seal against the face of its
wearer. This padding may be grooved or coated with a sticky substance to improve
sealing on faces of people with facial hair or whose faces may be coated with blood or
other fluids. The invertible domed face shield may be inverted away from the face of
the person to be ventilated while the intraoral mouthpiece of the respiratory mask is

10
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»eing inserted into the person’s mouth, then inverted back to seal around the face of the
»erson to be ventilated. The inverted dome face shield could apply the needed
yressure onto the face of the wearer to prevent air/gas from escaping around the
ntraoral mouthpiece and out the lips or nose. Additional pressure, if needed, can be
srovided by the healthcare provider by applying pressure onto the face shield with the
Ise of a hand or restraining strap.

As is evident to persons having ordinary skill in the art, multiple embodiments of
-espiratory masks within the scope of the present invention are contemplated by
sombining the various embodiments of the intraoral mouthpiece, intraoral oropharyngeal
azirways, external shields, and nasal clamps.

A novel handgrip technique within the scope of the present invention allows a
single healthcare provider to provide ventilation to a person with a respiratory mask of
he present invention without the use of an external shield. To perform the technique,
he healthcare provider first inserts the respiratory mask’s intraoral portion into the
nouth of the person to be ventilated. The healthcare provider then positions one hand
n a “u” shape with the palm cradiing the chin of the person being ventilated and the
humb and fingers positioned on either side of the nose of the person being ventilated.
Fhe healthcare provider applies pressure with the hand onto the face of the person.
\Note that unlike the traditional respiratory mask where excessive pressure must be
applied to seal a small edge of the mask onto the face of the person, with the mask of
he present invention, only a small amount of pressure is required to seal the intraoral
nouthpiece with the lips and gums of the person and this pressure is distributed over a
elatively large area. Therefore, advantageously, wearer discomfort due to pressure
soncentrations does not occur with the handgrip technique of the present invention.
Also, with the healthcare providers hand and palm cradling the wearer's chin, the
yerson can help to extend the head and neck to aid in opening the wearer's airway.
'he healthcare provider can also simultaneously apply pressure to seal the nostrils of
he person by squeezing the nose of the person between the thumb and at least one
inger. The healthcare provider can then relax the pressure on the nostrils while the
yerson being ventilated is exhaling, allowing gas to escape from the nose of the person.
'he handgrip technique of the present invention, therefore, allows the healthcare

11
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provider to seal the nose and mouth of the person being ventilated with a single hand,
freeing the other hand to properly squeeze a bag for bag valve ventilation. Also, by
using the novel handgrip technique, the healthcare providers should be able to more
correctly position the patient’s airway and head. The previous art, due to its limitations
in frequently requiring two hands for proper application, frequently impeded a single
provider’s ability to move the patients head into the proper hyperextended position.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a cross-sectional top-view diagram showing a respiratory mask of the

present invention.

Fig. 2 is a cross-sectional side-view diagram showing a respiratory mask of the
present invention inserted in the mouth of a person to be ventilated.

Fig. 3 is an angle view diagram showing a respiratory mask of the present
invention.

Fig. 4 is a cross-sectional side-view diagram showing a respiratory mask of the
present invention with an intraoral oropharyngeal airway.

Fig. 5 is a cross-sectional side-view diagram showing a respiratory mask of the
present invention with an alternate intraoral oropharyngeal airway.

Fig. 6 is an end view diagram showing a respiratory mask of the present
invention with an external shield positioned on a ventilated person’s face.

Fig. 7A is a cross-sectional top-view diagram showing a respiratory mask of the
present invention with an invertible domed face shield in an inverted position.

Fig. 7B is a cross-sectional top-view diagram showing a respiratory mask of the
present invention with an invertible domed face shield in an everted position.

Fig. 8A is an end-view diagram showing a respiratory mask of the present
invention with an embodiment for an exterior shield including a nasal mask.

Fig. 8B is a side-view diagram showing the respiratory mask of Fig. 8A

positioned in a ventilated person’s mouth.

12



WO 2005/097245 PCT/US2005/010841

Fig. 9 is a side-view diagram showing a respiratory mask of the present invention
with an invertible domed face shield that is removably attached to the respiratory mask
with a locking mechanism. |

Fig. 10 is an end-view diagram showing a respiratory mask of the present
invention positioned in a ventilated person’s mouth with a hand of a healthcare provider
positioned to enhance sealing between the respiratory mask and the mouth of the

ventilated person.

DETAILED DESCRIPTION OF THE INVENTION

The present invention provides a respiratory mask that overcomes the limitations

of prior-art respiratory masks. In the detailed description that follows, like element
numerals are used to indicate like elements that appear in one or more of the drawings.

A’ cross-sectional top-view of the respiratory mask 10 according to an
embodiment of the invention is shown in Fig. 1. In overview, the respiratory mask 10 is
comprised of a tubular extension 22, a reinforced collar 30, and an intraoral mouthpiece -
12.

The intraoral mouthpiece 12 further comprises a substantially oval and bowed
sheet of material 14 and a central orifice 16 through the substantially oval and bowed
sheet of material. The substantially oval and bowed sheet of material 14 has an inner
surface 18 and an outer surface 20. The central orifice 16 is substantially centrally
located in the both the horizontal and vertical axes of the sheet of material 14. The
central orifice 16 provides a passage between the outer surface 20 of the sheet of
material 12 and the inner surface 18 of the sheet of material 14. The inner surface 18
and the outer surface 20 of the sheet of material 14 may be substantially smooth to
reduce any pressure points and possible sources of irritation in the mouth of the
ventilated person. The intraoral mouthpiece 12 of the present invention may be
composed of plastic, rubber, silicon, or similar flexible material. The intraoral
mouthpiece, advantageously, distributes its sealing over a large surface area while
maintaining wearer comfort. Further, the intraoral mouthpiece’s placement behind the
lips of the person to be ventilated removes the lips as an obstacle to gas delivery.

The tubular extension 22 has a proximal end 24, a distal end 26, and a conduit
28. At the proximal end 24 of the tubular extension 22, the conduit 28 of the tubular
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extension 22 feeds into the central orifice 16 of the intraoral mouthpiece 12. In an
embodiment of the present invention, the central orifice 16 has a substantially oval
shape, and the conduit 28 of the tubular extension 22 has a cross-section that tapers
from a substantially circular shape at its distal end 26 to a substantially oval shape at its
proximal end 24. In an embodiment of the present invention, the distal end 26 of the
tubular extension 22 is composed of hardened plastic configured to hold firmly to
standard respiratory fittings 27 for a bag valve mask or demand valve. Therefore, the
respiratory mask of the present invention may be used in conjunction with a one-way
valve for artificial ventilation (or mouth-to-mask ventilation), with a bag valve for bag
valve ventilation, or with a ventilator for bilevel or continuous positive airway pressure
ventilation.

The reinforced collar 3C surrounds the tubular extension 22 and extends from the
proximal end 24 of the tubular extension 22 part way to the distal end 26 of the tubular
extension 22. The reinforced collar 30 allows the respiratory mask to be sealed with a
unique handgrip technique. '

A cross-sectional side-view of the respiratory mask 10 according to an
embodiment of the present invention inserted in the mouth of a person to be ventilated
is shown in Fig. 2. The sheet of material 14 of the intraoral mouthpiece 12 further
comprises a top portion 32 and a bottom portion 34. In an embodiment of the present
invention, the top portion 32 of the intraoral mouthpiece 12 is offset from the bottom
portion 34 of the intraoral mouthpiece 12 in the anterior-posterior plane so that the
respiratory mask 10 fits in mouths of persons with overbites, or, the respiratory mask 10
can be rotated 180° to fit mouths of persons with underbites. This offset enhances
comfort of the person to be ventilated as the intraoral mouthpiece 12 fits well against
mouths of various geometries. The sheet of material 14 of the intraoral mouthpiece 12
has a recess 36 on the inner surface 18 of the sheet of material 14 to allow the
placement of an intraoral oropharyngeal airway as discussed below with respect to Fig.
4,

The tubular extension 22 has an optional port 38 extending therethrough. This
port 38 may be used to insert a CO, probe to monitor respiratory rates in anesthesia

use, a pressure relief valve to prevent barotrauma, or other future innovations.
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The lips 40, gums 104, and teeth 106 of the person to be ventilated are shown
relative to the respiratory mask 10. With the lips 40 closed around the tubular extension
22, the vertical height of the intraoral mouthpiece 12 causes the teeth 106 to remain
agape. Therefore, advantageously, the teeth do not present an obstacle to gas flow
with the respiratory mask 10 of the present invention.

An angled view of a respiratory mask according to an embodiment of the present
invention is shown in Fig. 3. The sheet of material 14 of the intraoral mouthpiece 12 is
inserted into the mouth of the ventilated person so that the sheet of material 14 is inside
the lips 40 of the ventilated person.

The sheet of material 14 has a top edge 42 and a bottom edge 44. The top edge
42 and the bottom edge 44 of the sheet of material 14 are substantially smooth and
rounded to prevent irritation of the lips and gums of the person to be ventilated. To
further provide for the comfort of the person to be ventilated, the intraoral mouthpiece
further comprises at least one notch 46 and 48. The notch is positioned laterally
centered on either the top edge 42 or the bottom edge 44 of the sheet of material 14.
The notches 46 and 48 have an open side along the top edge 42 or the botiom edge 44
of the sheet of material 14 and an apex pointing toward the central orifice 16 of the
intraoral mouthpiece 12. Preferably, the sheet of material 14 has two notches 46 and
48, both located laterally centered on the sheet of material 14 of the intraoral
mouthpiece 14. One of the two notches 46 has its open side along the top edge 42 of
the sheet of material 14 and its apex pointed toward the central orifice 16 of the intraoral
mouthpiece 12. The other of the two notches has its open side along the bottom edge
44 of the sheet of material 14 and its apex pointed toward the central orifice 16 of the
intraoral mouthpiece 12. The notches 46 and 48 reduce or prevent the sheet of material
12 of the intraoral mouthpiece 10 from irritating frenula between the lips and gums of
ventilated persons.

A cross-sectional side-view diagram of a respiratory mask of an embodiment of
the present invention with an intraoral oropharyngeal airway is shown in Fig. 4. The
respiratory mask 10 comprises an intraoral oropharyngeal airway 50, an intraoral
mouthpiece 12, a tubular extension 22, and a reinforced collar 30. The intraoral
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sropharyngeal airway prevents the tongue of the person being ventilated from blocking
the airway.

The intraoral oropharyngeal airway 50 has a proximal end 52 and a distal end 54.
In an embodiment of the present invention, the intraoral oropharyngeal airway has at
least one row of notches 56 towards the distal end 54 of the intraoral oropharyngeal
airway 50. The row of notches 56 allow the intraoral oropharyngeal airway 50 to flex
and follow the shape of the ventilated person’s mouth as the intraoral oropharyngeal
airway is inserted. Unlike the intraoral oropharyngeal airways of the prior art, this
flexion allows the intraoral oropharyngeal airway 50 to be inserted in the mouth of the
ventilated person without being rotated and without the use of a tongue blade.

One embodiment of the intraoral oropharyngeal airway 50 is positioned such that
the proximal end 52 of the intraoral oropharyngeal airway 50 mates with the recess 36
on the inner surface 18 of the sheet of material 14. The placement of the proximal end
52 of the intraoral oropharyngeal airway 50 in the recess 36 ensures proper fitting of the
intraoral mouthpiece 12 without compromising performance and seal.

A cross-sectional side-view diagram of a respiratory mask of the present
invention with an alternate intraoral oropharyngeal airway is shown in Fig. 5. The
alternate intraoral oropharyngeal airway 50 is slidably inserted through the tubular
extension 22 such that the proximal end 52 of the intraoral oropharyngeal airway 50
remains outside the distal end 26 of the tubular extension 22. The proximal end 52 of
the intraoral oropharyngeal airway is configured to hold firmly to standard respiratory
fittings for a bag valve mask or demand valve.

Fig. 6 shows an end view diagram of a respiratory mask embodying the present
invention with an external shield positioned on the ventilated person’s face. In overview
the external shield 58 is positioned outside the lips 40 of the ventilated person. The
distal end 26 of the tubular extension 22 passes through the external shield 58. The
external shield 58 may be removably attached to the respiratory mask 10, or
alternatively, the external shield 58 may be affixed to the respiratory mask 10. In an
embodiment of the present invention, the external shield 58 is composed of a
translucent or transparent material so that vomit, bleeding, emesis or other
complications of the ventilated person can be viewed by the healthcare provider while
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the external shield 58 provides the healthcare provider with barrier protection from the
secretions.

A first embodiment of the external shield 58 comprises a shield section 60 and a
nasal clamp 62 affixed to the shield section 60. The nasal clamp 62 comprises a first
flap 64 positioned to lie adjacent to one nasal opening of the ventilated person, a
second flap 66 positioned to lie adjacent to the other nasal opening of the person, and
an adjustable reinforcement member such as a malleable band 68 affixed to the first
flap 64 and the second flap 66. The malleable band 68 reinforces the first flap 64 and
the second flap 66 so that the nasal clamp 62 can be pinched together to close off the
nostrils of the ventilated person to prevent the leakage of gas. Therefore, unlike prior
art respiratory masks, the integrated nasal clamp 62 of the present invention essentially
eliminates gas leakage through the nose of the person being ventilated. In aliernate
embodiments of the nasal clamp, the adjustable reinforcement member, depicted here
as a malleable band 68, may be a ratcheted clamp or other similar device.

The external shield 58 has a plurality of slits 70 configured to admit at least one
external shield restraining strap 72. The external shield 58 provides padding to the face
of the ventilated person when pressure is applied to the present invention to reduce gas
leakage. Pressure may be applied to the present invention by a direct application of
pressure by the hand of a healthcare provider, or by tightening the external shield
restraining strap 72 around the head of the ventilated person. Additionally, the external
shield 58 provides an additional layer of gas sealing in respiratory masks of the present
invention, preventing gas leakage when respiratory masks of the present invention are
used on apneic, sedated, or unconscious persons. The nasal clamp 62 and the shield
section 60 may be grooved or sticky in order to enhance traction despite exposure to
various bodily fluids, cosmetics, facial hair, or injury.

Fig. 7 depicts a cross-sectional top-view diagram showing a respirafory mask of
the present invention with a second embodiment of the external shield. The second
embodiment of the external shield 58 is comprised of a substantially oval invertible
domed face shield 74 and padding 80. The substantially oval invertible domed face
shield 74 has an outer side 76 and an inner side 78. The padding 80 is affixed to the
inner side 78 of the substantially oval invertible (with respect to the wearer's face)
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domed face shield 74. The substantially oval invertible domed face shield 74 is
substantially oval-shaped with a longer horizontal axis adapted to mimic the shape of a
person’s mouth. In an embodiment of the present invention, the padding 80 may be
composed of a soft, silicon-like material or air cushion to conform to the ventilated
person’s facial features.  Fig. 7A depicts the substantially oval invertible domed face
shield 74 in an inverted position. Fig. 7B depicts the substantially oval invertible domed
face shield 74 in an everted position. The substantially oval invertible domed face
shield 74 can be in the inverted position prior to insertion of the respiratory mask into
the ventilated person’s mouth, then everted to provide a seal once the respiratory mask
has been inserted into the ventilated person’s mouth. The everted position of the
domed mask can also provide additional gentle inward pressure on the face to reduce
the need for the provider to press excessively. In certain embodiments of the present
invention, the substantially oval invertible domed face shield 74 may comprise a nasal
clamp 62 of the types depicted in Figs. 6 or 8 and slits 70 as depicted in Fig. 6.

Fig. 8 depicts a respiratory mask embodying the present invention with the
external shield 58 including a nasal mask 82. In this embodiment of the present
invention, the nasal clamp 62 comprises a nasal mask 82 having a first side 84 and a
second side 86, padding 88, and an adjustable reinforcement member such as a
malleable band 90. The nasal mask 82 covers a lower portion of the ventilated person’s
nose. The padding 88 of the nasal mask 82 is affixed to the first side 84 of the nasal
mask 82 such that when the nasal mask 82 is firmly placed on the nose of a ventilated
person, the padding 82 will force the nostrils of the ventilated person to close off. The
malleable band 90 reinforces the nasal mask 82. In alternate embodiments of the nasal
mask, the adjustéble reinforcement member, depicted here as a malleable band 90,
may be a ratcheted clamp or other similar device.

Fig. 8A is an end view diagram of an embodiment of the present mventuon with
an external shield 60 and a nasal mask 82. Fig. 8B is a side view diagram depicting an
embodiment of the present invention with an external shield 60 and nasal mask 82
positioned over the lips 40 and nose 92 of a ventilated person.

Fig. 9 is a side view diagram of an embodiment of the present invention with a
substantially oval invertible domed face shield that is removably attached to the tubular
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extension of the respiratory mask. The external shield 58, here depicted as a
substantially oval invertible domed face shield 74 has a mating collar 101 to slidably
engage the tubular extension 22 of the respiratory mask. A multi-position locking
mechanism 97 allows the external shield 58 to be adjustably secured with respect to the
tubular extension 22. The multi-position locking mechanism 97 depicted in this figure
comprises two rows of detents 93 positioned radially opposed on the outside of the
tubular extension 22 and two stops 95 positioned radially opposed on the inner surface
of the mating collar 101 of the external shield 58. To provide proper alignment of the
external shield 58 with the respiratory mask, the rows of detents 93 are slightly raised
relative to the tubular extension 22 and mate with recesses 99 in the mating collar 101.
The position of the external shield 58 can thus be varied and secured with respect to the
tubular extension 22 by placing the stops 95 in various detents 93. The position of the
multi-position locking mechanism can be adjusted by squeezing the mating collar 101
offset from the stops 95 and the detents 93 to release the stops 95 from the detents 93.
While this multi position locking mechanism is depicted, multiple arrangements of these
elements (for example, alternatively, the stops 95 could be located on the tubular
extension 22 and the detents 93 could be located on the mating collar 101) could
provide similar functionality. ~Additionally, several types of multi-position locking
mechanisms are known in the art and are considered to be within the scope of the
present invention. For example, the multi-position locking mechanism may use a lock
screw, a locking pin inserted through one of several holes or recesses, a spring loaded
integral pin mating with one of several holes or recesses, or other arrangement to
adjustably secure the external shield 58 relative to the tubular extension 22.

Fig. 10 depicts a respiratory mask of the present invention positioned in the
ventilated person’s mouth with a hand of a healthcare provider positioned to enhance
gas sealing between the respiratory mask and the mouth of the ventilated person
without the use of the external shield. The hand 94 of the healthcare provider is
positioned such that the thumb 96, palm 102, and fingers 98 of the hand 94 form an
approximate “u” shape characterized by a base and two sides. The thumb 96 and
fingers 98 form the two sides of the “u” shape and are positioned on either side of the
openings of the nose 92 of the ventilated person. The palm 102 of the hand 94 of the
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healthcare provider forms the base of the “u” shape and lies below the tubular extension
22 over an area between the lips 40 and the chin 100 of the ventilated person resting in
the palm of the provider's hand. This hand positioning can more readily hyperextend
the wearer's head to improve the airway opening, similar to the commonly known head-
tilt-chin-lift method. The provider's hand can relax during exhalation to ease the gases
exiting from the wearer’s lungs and airways.

The healthcare provider reduces gas leaks to a ventilated person with the
present invention by inserting a respiratory mask of thé present invention into the mouth
of a person to be ventilated, positioning one hand 94 of the healthcare provider in the
“u” shape depicted in Fig. 10, applying pressure with the hand 94 onto the face of the
ventilated person pressing the lips 40 toward the gums of the ventilated person, and
squeezing the nose 92 of the ventilated person with the thumb 96 and at least one of
the fingers 98. In this manner, the healthcare provider can provide gas sealing in
respiration with any of the embodiments of the present invention using only a single
hand. The healthcare provider's other hand is available for ventilation. This handgrip
technique in conjunction with the respiratory mask of the present invention represents a
marked achievement over the prior art traditional respiratory mask which frequently
requires two healthcare providers to adequately ventilate a person and can cause the
person facial irritation and discomfort.

Alternatively, the use of an external shield in ventilation can assist in preventing
leakage by applying pressure onto the face with the operator’s hand or the use of the
invertible dome shield. In addition, the use of restraining straps to keep the external
shield affixed to the face of the wearer can allow for hands-free ventilation especially
during extended use as in transport or anesthesia.

It should be apparent to those skilled in the art that the multiple alternative
embodiments of the respiratory mask of the present invention can be made by
combining the intraoral mouthpiece and tubular extension of the present invention with:
either of the embodiments of the intraoral oropharyngeal airway or no intraoral
oropharyngeal airway, either of the embodiments of the external shield or no external
shield, and either embodiment of the nasal clamp or no nasal clamp. Having thus
described several embodiments of the respiratory mask, it should be apparent to those
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skilled in the art that certain advantages of the within device have been achieved. It
should also be appreciated that various modifications, adaptations, and alternative
embodiments thereof may be made within the scope and spirit of the present invention.
The invention is further defined by the following claims.
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CLAIMS
What is Claimed is:

1. A respiratory mask, comprising:

an intraoral mouthpiece comprising:

a substantially oval and bowed sheet of material having an inner
surface, an outer surface, a top portion, a bottom portion, an upper edge, and a lower
edge;

a central orifice through the approximate center of the substantially
oval and bowed sheet of material;

a tubular extension having a proximal end, a distal end, and a conduit,
wherein the conduit of the tubular extension at the proximal end of the tubular extension
feeds into the central orifice of the intraoral mouthpiece; and

a reinforced collar surrounding a portion of the tubular extension; and

wherein the substantially oval and bowed sheet of material is configured to
fit between gums and lips of a person, extending upward and downward substantially
parallel to the gums and teeth of the person beyond the gumline of the person, and

extending posteriorly in the mouth of the person.

2. The respiratory mask of Claim 1, wherein the intraoral mouthpiece further
comprises at least one notch having an open side and an apex positioned so that the
open side of the at least one notch is laterally centered on an edge of the substantially
oval and bowed sheet of material and the apex is pointed toward the central orifice

through the intraoral mouthpiece.

3. The respiratory mask of Claim 1, wherein the top portion of the sheet of
material is offset in an anterior-posterior plane with respect to the bottom portion of the

intraoral mouthpiece.

4, The respiratory mask of Claim 1, further comprising a port extending

through the tubular extension.
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5. The respiratory mask of Claim 1, wherein the inner and outer surfaces of
the substantially oval and bowed sheet of material of the intraoral mouthpiece are
substantially smooth, and the upper and lower edges of the substantially oval and

bowed sheet of material are substantially rounded.

6. The respiratory mask of Claim 1, wherein the intraoral mouthpiece is

comprised of plastic, rubber, or silicone.

7. The respiratory mask of Claim 1, further comprising an intraoral
oropharyngeal airway having a proximal end and a distal end wherein the intraoral
oropharyngeal airway provides an extension of the conduit of the tubular extension into

the mouth of the person.

8. The respiratory mask of Claim 7, wherein the intraoral oropharyngeal
ainvay has at least one row of notches towards the distal end of the intraoral

oropharyngeal airway.

9. The respiratory mask of Claim 7, wherein the intraoral mouthpiece further
comprises a recess on the inner surface of the sheet of material, said recess configured
to mate with the proximal end of the intraoral oropharyngeal airway and wherein the
intraoral oropharyngeal airway is positioned such that the proximal end of the intraoral

oropharyngeal airway mates with the recess on the sheet of material.

10. The respiratory mask of Claim 7, wherein the intraoral oropharyngeal
airway is slidably inserted into the distal end of the tubular extension of the respiratory
mask such that the proximal end of the intraoral oropharyngeal airway is positioned

outside the distal end of the tubular extension.
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11. A respiratory mask, comprising

an intraoral mouthpiece comprising:

a substantially oval and bowed sheet of material having an inner
surface, an outer surface, a top portion, a bottom portion, an upper edge, and a lower
edge;

a central orifice through the approximate center of the substantially
oval and bowed sheet of material;

a tubular extension having a proximal end, a distal end, and a conduit,
wherein the conduit of the tubular extension at the proximal end of the tubular extension
feeds into the central orifice of the intraoral mouthpiece; and

a reinforced collar surrounding a portion of the tubular extension; and

an external shield; and

wherein the substantially oval and bowed sheet of material is configured to
fit between gums and lips of a person, extending upward and downward substantially
parallel to the gums and teeth of the person beyond the gumline of the person, and

extending posteriorly in the mouth of the person.

12. The respiratory mask of Claim 11, wherein the external shield is

removably attached to the respiratory mask.

13. The respiratory mask of Claim 12 further comprising a multi-position
locking mechanism to adjustably secure the position of the external shield relative to the

intraoral mouthpiece.

14.  The respiratory mask of Claim 11, wherein the external shield is affixed to

the respiratory mask.

15.  The respiratory mask of Claim 11, wherein the respiratory mask further

comprises a nasal clamp affixed to the external shield.

16. The respiratory mask of Claim 11, wherein the external shield further
comprises a plurality of slits in the external shield wherein said slits are configured to
admit at least one external shield restraining strap.
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17.  The respiratory mask of Claim 15, wherein the nasal clamp comprises:
a first flap positioned to lie adjacent to one nasal opening of the person;
a second flap positioned to lie adjacent to the other nasal opening of the
person; and
an adjustable reinforcement member affixed to the first flap and the

second flap.

18.  The respiratory mask of Claim 15, wherein the nasal clamp comprises:
a nasal mask having a first side and a second side;
padding affixed to the first side of the nasal mask; and

an adjustable reinforcement member affixed to the nasal mask.

19.  The respiratory mask of Claim 11, wherein the external shield comprises:
a substantially oval invertible domed face shield having an inner side and

an outer side, and
padding affixed to the inner side of the substantially oval invertible domed

face shield.

20. The respiratory mask of Claim 11, wherein the external shield comprises a

substantially rectangular shield section.

21. A method for ventilating a patient with a respiratory mask said method

comprising the steps of:

inserting a respiratory mask into the mouth of the patient, said respiratory
mask comprising:  an intraoral mouthpiece, a tubular extension, and a reinforced collar
surrounding a portion of the tubular extension; '

positioning one hand over the face of the patient such that the thumb and
fingers can squeeze closed the nostrils of the patient and the hand of healthcare
provider can apply pressure onto the face of the patient;

applying pressure with the hand onto the face of the patient to press the
lips of the person toward the gums of the person; and

squeezing the nose of the patient with the thumb and at least one of the

fingers of the hand.

25



WO 2005/097245 PCT/US2005/010841

22. The method of Claim 21, further comprising the step of releasing the nose
of the patient with the thumb and at least one of the fingers of the hand while the patient
exhales.

23. The method of Claim 21 further comprising the step of positioning the chin

of the patient with the hand to maintain an open a@rway of the patient.
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