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ABSTRACT

A novel system is provided for oral delivety of gases pressurized above ambient
to a user. The system includes a mouthpiece, a breathing tube, and a connection tube
which connects the mouthpiece to the breathing tube. The connection tube is formed
of a material which is more flexible than the material of which the breathing tube is
formed and is shorter in length than the breathing tube. For example, the connection
tube may be formed from a thin plastic membrane supported over one or more helical
supporting ribs. An L-shaped elbow is provided between the mouthpiece and the
flexible connection tube and can include a swivel joint. The mouthpiece includes a
generally rectangularly-shaped vestibular shield which will overlap a user’s teeth and
gums when positioned between the teeth and the lips/cheeks of the user’s mouth and a
gases passageway for allowing connecting of the mouthpiece to a gases supply and for
allowing gases to be expelled into the mouth of a user. The vestibular shield has a
central portion which extends over a user’s front teeth and gums when positioned
between the lips and the teeth of the user and outer portions extending from the central
portion which extend along and overlap at least a portion of the user’s back teeth and

gums when positioned between the cheeks and the teeth of the user.
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This invention relates to a system for oral delivery of gases pressurized above
ambient, and in particular, to a system, including a novel mouthpiece, for the oral
delivery of air in continuous positive airway pressure (CPAP) treatments of sleeping
disorders such as sleep apnea.

Sleep apnea treatments have been significantly advanced with the introduction
of continuous positive airway pressure (CPAP) treatments. These treatments, as
introduced, involve the supply of gases from a gases supply or blower to a patient
through a conduit and nasal mask to provide an elevated internal pressure in the users
airways to assist the muscles to keep the airways open. This airstream is provided to the
user through a nasal mask applied over the nose and held in place by a harness. This
configuration has been almost universally adopted based on the well known observation
that humans show a decided preference for nasal breathing during sleep. For this reason,
little development has been undertaken into other possible methods of providing the
pressurized airstream to a user.

Oral delivery is suggested in EP 818, 213, which shows an apparatus for oral
delivery of air in a CPAP treatment. The apparatus includes a mouthpiece adapted to
fit inside the mouth between the roof of the mouth, the hard palate, and the tongue, and
having a periphery which can be gripped between the teeth. It is thought by the
applicants that this is significantly more intrusive than is necessary and is liable to
movement and consequent discomfort (although not outright removal) under the
relaxation of sleep. It has the additional disadvantage that with the user fully relaxed,
such as in the case of sleep, a distension in the user’s jaw and subsequent opening of the
mouth can reduce the sealing effectiveness of the mouthpiece and reduce the efficacy
of the CPAP treatment.

Because the mouthpiece in EP 818,213 is gripped between the user’s teeth, a
further disadvantage results in that the mouthpiece requires custom orthodontic fitting
to ensure that the mouthpiece matches the user’s mouth and teeth layout. Custom
orthodontic fitting is time consuming and removes the capability of effective mass
manufacture. Consequently, the mouthpiece in EP 818,213 is expensive, creating a

significant barrier to the patient adoption of the device.
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A similar gases delivery mouthpiece, for use with a respirator, is shown in WO
90/03199. WO 90/03199 discloses an orthodontic device which is adapted to be gripped
between the jaws of a user and to accommodate the user’s teeth within a series of upper
and lower cavities. A base member of the mouthpiece is shaped and fits against the
hard palate of the user. This mouthpiece again has the disadvantage of requiring custom
orthodontic fitting. Furthermore, as a result of the mouthpiece’s substantial thickness
and size, the mouthpiece is substantially rigid in the vestibule regions of the mouth. The
mouthpiece is clamped in place by an outer shield which engages the outside of the
user’s lips.

A paper by E Veres entitled “Clinical trial of an oral vestibular shield for the
control of snoring” (Journal of the Dental Association of South Africa, January 1993)
describes the use of a shield intended to be retained in the vestibule of the mouth to seal
the mouth and to promote nasal breathing which has been conventionally considered to
be more beneficial than oral breathing. Humidified CPAP treatments delivered orally,
however, actually derive greater benefit than those delivered nasally because secondary
leakage through the nasal passages during oral delivery is significantly less than oral
leakage during nasal delivery. The shield depicted in the paper is formed from flexible
ethylene vinyl. The shield is custom trimmed and is custom fitted by heating to a
malleable temperature and deformed by applied pressure.

Other possible mouthpiece designs are shown for example by use in self
contained underwater breathing apparatus systems, for example as depicted in United
States Patent No. 4,862,909. This mouthpiece is a mouth guard type and is clamped
between the teeth. A flange extends both in front of and behind the teeth.

Prior art mouthpieces are not well adapted for use in CPAP treatments because
they are intended for conscious gripping by the user, and have been found subject to
accidental removal with a user in a completely relaxed state such as sleep. The present
invention overcomes this problem and present several other advantages which will
become apparent upon a reading of the attached specification, in combination with a
study of the drawings.

It is an object of the present invention to provide a system for oral delivery of

gases, and/or a mouthpiece for oral delivery of gases, which goes some way toward
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overcoming the above disadvantages or which will at least provide the public with a
useful choice.

In a first aspect the invention consists in a system capable of being used for oral
delivery of gases pressurized above ambient to a user comprising: a mouthpiece; a
breathing tube; and decoupling means for connecting said mouthpiece to said breathing
tube, said decoupling means comprising a connection tube being formed of a material
which is more flexible than the material of which said breathing tube is formed.

Ina further aspect the invention consists in a mouthpiece comprising: a generally
rectangularly-shaped vestibular shield having an inner surface and an outer surface, said
vestibular shield having a predetermined height which will overlap a user’s teeth and
gums when positioned in the mouth vestibule of a user, said vestibular shield having a
central portion which will extend over a user’s front teeth and gums when said central
portion of said vestibular shield is positioned between the lips and the teeth of the user,
and outer portions extending from said central portion which extend along and overlap
at least a portion of the user’s back teeth and gums when said outer portions of said
vestibular shield are positioned between the cheeks and the teeth of the user; and gases
passageway means extending from said outer surface of said vestibular shield to said
inner surface of said vestibular shield for allowing the passage of said gases through
said mouthpiece.

The organisation and manner of the structure and operation of the invention,
together with further objects and advantages thereof, may best be understood by
reference to the following description, taken in connection with the accompanying
drawings, wherein like reference numerals identify like elements in which:

Figure 1is a perspective view of a mouthpiece which incorporates features of the
present invention as viewed from an outward direction,

Figure 2 is a perspective view of the mouthpiece as viewed from an inward
direction and with the mouthpiece upside down,

Figure 3 is a similar perspective view of the mouthpiece, but viewed from further
below to show more clearly the form of a lower teeth retaining ridge and the profile of
the vestibular shield,

Figure 4 is a side elevational view of the system as being used by a patient,
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Figure 5 is a cross sectional view of the mouthpiece and a user with the
mouthpiece in place to demonstrate the location and positioning thereof in relation to
the main features of a users anatomy,

Figure 6 is a perspective view of a second embodiment of the mouthpiece as
viewed from an outward direction

Figure 7 is a cross section of the mouthpiece of Figure 6,

Figure 8 is a perspective view from above of a mouthpiece according to a further
and preferred embodiment of the present invention,

Figure 9 is a perspective view from one side and from an inward direction of the
mouthpiece of Figure 8,

Figure 10 is a cross-section of the mouthpiece of Figure 8, and

Figure 11 is a cross-sectional view of the mouthpiece of Figure 8 and a user with
the mouthpiece in place to demonstrate the location and positioning thereof in relation
to the main features of the user’s anatomy.

While the invention may be susceptible to embodiment in different forms, there
is shown in the drawings, and herein will be described in detail, specific embodiments
with the understanding that the present disclosure is to be considered an exemplification

of the principles of the invention, and is not intended to limit the invention to that as

. illustrated and described herein.

The present invention provides a novel system for oral delivery of gases
pressurised above ambient to a user and is especially suited for use in the oral delivery
of air in continuous positive airway pressure (CPAP) treatments of sleeping disorders
such as sleep apnea. As shown in Figure 4, the system includes a mouthpiece 1 which
is connected by a connection 40 to a breathing circuit 41.

Attention is directed to Figures 1-3 and 5 which shows a first embodiment of the
mouthpiece 1 used in the present invention. The mouthpiece 1 is formed from a
vestibular shield 2 which has a gases passage 3, see Figure 5, provided through a
central portion 18 thereof. A gases inlet 14 is provided on a front or outer surface of the
central portion 18 of the vestibular shield 2 and is aligned with the gases passageway
3 provided through the central portion 18 of the vestibular shield 2. A gases outlet 15

is provided on a rear or inner face of the central portion 18 of the vestibular shield 2 and
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is aligned with the gases passage 3 provided through the vestibular shield 2 and with the
gases inlet 14.

With particular reference to Figures 1-3, the vestibular shield 2 is a generally flat
and generally rectangularly-shaped member in front elevation having a curved profile
that reflects the curvature of a user’s jaw and in turn the curvature of the labial vestibule
region (the region between the lips 5,6 and the front teeth 7,8 and the front gums 9,10).
The vestibular shield 2 is dimensioned such that outer portions 4 extend from the central
portion 18 and around the sides of the labial vestibule into the buccal vestibule region
(the region between the back teeth and the cheeks). In addition, the outer portions 4 of
the vestibular shield 2 have rounded upper and lower edges 13. As shown in Figure 5,
the vestibular shield 2 has a vertical dimension such that the upper and lower edges 11,
12 extend beyond the margins of the tecth 7, 8 to overlap the gums 9, 10 in the labial
vestibule region. The vertical dimension is generally consistent along the horizontal
length of the vestibular shield 2 such that the upper and lower edges 11, 12 of the
vestibular shield extend beyond the margins of the back tecth in the buccal vestibule
region to overlap the gums of the back teeth.

The vertical and horizontal dimension of the vestibular shield 2 of the
mouthpiece 1 is particularly significant in the CPAP application because the vestibular
shield 2 provides a larger sealing area (in this case between the lips and the outer
surface of the vestibular shield 2) than prior art oral devices. With the present
mouthpiece 1, the vestibular shield 2 remains substantially sealed within the user’s
mouth even if the user is fully relaxed and the jaw becomes distended. Sealing of the
mouthpiece 1 with the user’s mouth is important because of the elevated pressure within
the user’s mouth during CPAP use. If an oral mouthpiece is not properly sealed within
the user’s mouth, which can occur with prior art mouthpieces, and sufficient air leaks
result, the user can awaken. In addition, air leaks can result in a considerable drop in
pressure which can cause recurring apnea. The shape and overall size of the present
vestibular shield 2 in relation to a normal mouth opening size requires a conscious
effort of lip manipulation by a user to configure the mouth opening for release of the
mouthpiece 1 from the vestibule region.

The vestibular shield 2 of the present invention fits comfortably within the mouth
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of a user. It is preferred that at least the vestibular shield 2 of the mouthpiece 1 is made
from a material that is supple and very soft so that the vestibular shield 2 adapts readily
to the form of the user’s mouth without significant fitting. Silicone rubber has been
found to be an appropriate material. In addition the general shape of the vestibular
shield 2 fits naturally within the mouth vestibule, although at a generic level. Each of
the upper and lower edges 11,12 of the vestibular shield 2 is provided with notches
16,17 respectively at a center position of the vestibular shield 2 which accommodate the
frenal attachments to the upper and lower lips. The rounded upper and lower edges 13
of the outer portions 4 conform substantially to the shape of a normal buccal vestibule.
If the vestibular shield 2 is made from silicone rubber, it tends to be difficult to trim
outer portions 4 of the vestibular shield 2, if required, but it has been found that
excellent performance across a range of mouth sizes can be achieved with only alimited
selection of vestibular shield 2 sizes.

Additionally, and having further benefits for user comfort, is the provision, see
particularly Figures 2 and 3, of a raised area 20 on the inner face of the vestibular
shield 2, such raised area 20 having a generally flattened oval shape 21 so that in use,
see Figure 5, the raised area 20 abuts against the teeth 7,8 of a user and thereby reduces
pressure and potential wear against the gums 9,10 of the user. Furthermore, this raised
region 20 rigidifies the vestibular shield 2 without effectively increasing the overall
thickness, as the raised region 20 lies within what would otherwise be a cavity, and
allows the mouthpiece 1 to have a reasonable overall stiffness in bending within its
curvature. This reduces the ability for the mouthpiece 1 to be removed accidentally as
removal requires deformation in the curvature, while having very supple peripheral
outer portions 4 which is important for comfort and sealing efficiency.

As shown in Figures 1-3 and 5, the gases inlet 14, gases passage 3 and the gases
outlet 15 are in generally perpendicular alignment through the central portion 18 of the
vestibular shield 2 and form a direct path through the vestibular shield 2. This
configuration of the gases inlet 14, the gases passage 3 and the gases outlet 15 is
preferred because of the simplicity of construction. This direct path gives less surface
area and less flow impingement than more tortuous possible routes and therefore

provides a slight reduction in pressure drop from the humidified gases stream passing
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through the passage during CPAP treatment.

The gases outlet 15 is formed from a stub tube or conduit and may be integrally
formed with the vestibular shield 2, as shown in the drawings, or may be a separate
member which is attached by suitable means to the vestibular shield 2. The gases outlet
15 is preferably of a generally flattened oval shape and includes a short ﬂaﬁgc 30 along
its upper surface and a short flange 31 along its lower surface such that in use, see
Figure 5, a users upper and lower teeth can rest on the gases outlet 15 in the space
between the respective flanges 30, 31 and the vestibular shield 2. The flange 30 on the
upper surface of the gases outlet 15 is preferably laterally short and adjacent the rear
edge 32 of the gases outlet 15, while the flange 31 on the lower surface of the gases
outlet 15 is preferably curved, more laterally extensive and set back from the rear edge
32 of the gases outlet 15 to promote retention of the lower jaw in a forward position
which reduces airway resistance. Retention of the lower jaw in a forward position is a
preferred position, but not a necessary one to effect the invention.

The gases inlet 14 is formed from a stub tube or conduit and may be integrally
formed with the vestibular shield 2 or may be a separate member which is attached by
suitable means to the vestibular shield 2. As shown in the drawings, the gases inlet 14
is formed from a conduit 34 that is inserted through the gases passage 3 and into the
gases outlet 15. The inserted conduit 34 which forms the gases inlet 14 is preferably
formed of a material which is significantly harder or stiffer than the surrounding supple
material of which the vestibular shield 2 is formed. This provides a secure connection
to the breathing circuit 41 and provides for durability of the mouthpiece 1. A moulded
polyethylene tube may be used for the inserted conduit 34. The harder plastic material
makes it possible to utilise standard breathing circuit connections at the gases inlet 14,
and for this reason the inserted conduit 34 preferably merges from a generally flattened
oval shape 35 at the outlet proximate to the exit of the gases outlet 15 to a circular shape
36 at the inlet. The inserted conduit 34 is preferably surrounded by the gases outlet 15
which is made of the more supple material, so that the surface 37 of the gases outlet 15
presented to the user is soft and pliable, while the hard plastic inserted conduit 34
ensures that the breathing passageway formed by the gases outlet 15 will not be

accidentally collapsed by pressure from the jaws of the user. In use, the gases inlet 14
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extends between the lips 5, 6 of the user,

One possible alternative configuration (not illustrated) of gases distribution
through the mouthpiece 1 would be to route the gases from the centrally located gases
inlet 14, through an internally located network of distribution passages to the outer
portions 4 of the vestibular shield 2, whereupon the gases would exit though outlet
apertures in the rear, or inner, surface of the vestibular shield 2. In this region, the
apertures would be facing substantially inward towards the respective openings between
the upper and lower jaw, behind the rearmost teeth when the jaw is closed. This has the
possible advantage that the main air flows largely bypass the surface of the tongue 25
and the roof of the mouth (soft palate 26 and hard palate 27) and consequently, this
configuration may show a reduction in mouth drying. In this configuration, it would of
course be possible to leave off any semblance of the outlet conduit 15, allowing full jaw
closure, although it is noted that slight jaw opening is a normal position for oral
breathing. This alternative is not preferred as it increases the amount of material in the
vestibular shield 2 thereby increasing stiffness of the vestibular shield 2 and reducing
the effectiveness of the seal created by the vestibular shield 2. In addition, mouth
drying is not an expected problem where the mouthpiece 1 is used with humidified
gases. [tis to be understood that other alternative paths of gases distribution through the
mouthpiece 1 are within the scope of the present invention which may deliver other
benefits.

A variation of the present invention is illustrated in Figures 6 and 7. This
variation is intended to reduce the number of different sized mouthpieces that are
required to be produced to cover an entire size range. In particular, the vestibular shield
2 of the mouthpiece 1 is formed with a series of concentric ribs 29 at and following the
periphery thereof. In use, a person fitting the mouthpiece 1 for a user will trim back
the periphery of the vestibular shield 2, for example by cutting with a sharp knife or
scissors, removing one or more of the ribs 29, using the valleys between the ribs 29 as
a guide, as necessary for achieving a comfortable fit of the vestibular shield 2 within the
user’s vestibule. The ribs 29 serve primarily as a guide for trimming, but also the
valleys provide a further element of suppleness to the periphery of the vestibular shield
2,
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A further and preferred embodiment is illustrated in Figures 8 to 11. In this
embodiment, the mouthpiece 50 includes a vestibular shield 2 substantially in
accordance with the earlier embodiments. A gases passageway extends through the
vestibular shield from an inlet 51 to an outlet 52 in much the same way as with the
earlier embodiments. In the preferred embodiment 51 is provided by a flattened oval-
shaped connector 53. The outlet 52 has an even more laterally extended flattened oval
shape 54. The major differences between the mouthpiece 50 and the embodiments
described above are provided on the inner face of the vestibular shield. Most
prominently, the mouthpiece 50 includes a tongue depressor 55 extending from the
inner face of the vestibular shield 2. The operation of the tongue depressor will be
described further on with reference to Figure 11. The tongue depressor includes a
vertical stiffening flange 56 centrally located on its upper surface and extending from
the gases outlet 52. In use gases flow easily around the stiffening flange 56 effectively
bifurcating the gases outlet 52. The tongue depressor 55 further includes a pair of
vertically extending spacers 57 which in use may abut against the roof of the wearer’s
mouth and ensure that the tongue cannot completely block the air passageway. In the
mouthpiece 50 the sealing effect of the vestibular shield 2 against the lips of the user is
enhanced by providing teeth abutments of significantly increased thickness than the
raised area 20 of the earlier embodiments. In particular, an upper teeth abutment 58 and
a lower teeth abutment 59 are provided, with the lower teeth abutment 59 protruding
further from the inner face of the vestibular shield 2 than the upper teeth abutment 58.
This difference serves to match the typical over-bite of most users. The abutments 58
and 59 are not required to be wider than the gases outlet 52.

A notch 60 is provided centrally in the upper edge of the vestibular shield 2 to
accommodate the upper frenal attachment. A slight bead 61 is provided around the edge
of the vestibular shield 2 for user comfort, with the vestibular shield 2 otherwise being
very thin for additional suppleness.

Referring particularly to Figure 10, in its preferred form the mouthpiece 50 is
preferably formed by over-moulding a soft and supple material part 70 over a stiffer
material part 67. These can generally be termed the shield part and the passageway-

forming insert. The passageway-forming insert preferably includes a pair of upper and
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lower vertical flanges 63 and 64 to fully engage within the supple material. The
passageway-forming insert 67 includes the vertically extending stiffening flange 56 of
the tongue depressor 55, together with a curved planar portion 71 forming the backbone
of the tongue depressor 55. The vertically extending spacers 57 are of the soft and
supple material and are part of the over-moulding 70, as are the upper and lower teeth
abutments 58 and 59.

Referring now to Figure 11, use of the mouthpiece according to Figures 8 to 10
is depicted. Reference numerals concerning the anatomical features of the user are
common with those numerals used in Figure 5. With the present mouthpiece 50, the
upper and lower lips 5, 6 are further distended by the abutment action of the abutments
75, 76 against the upper and lower teeth 7, 8 respectively, thus forming a seal of greater
pressure between the lips 5, 6 and the upper and lower portions respectively of the
vestibular shield 2. A lower face 77 of the tongue depressor 55 impinges if necessary
on the upper surface 72 of the tongue 25 and retains the tongue in the lower portion of
the mouth. This ensures a clear gases outlet 52 from the gases passageway through the
vestibular shield. The vertically extending spacers 57, if forced by pressure from the
tongue, will engage against the roof of the user’s mouth and maintain a clear air
passageway. This stops the sleeping patient unconsciously blocking the oral passageway
and reverting to nasal breathing.

Attention is now directed to Figure 4. It has been found that an additional factor
in the effectiveness of any mouthpiece, including mouthpiece 1, is the manner in which
the mouthpiece is connected to the breathing circuit 41. The weight of the breathing
circuit 41, and any attempted movement of one other of the breathing circuit 41 and the
mouthpiece 1 relative to the other, is one of the largest influences tending to dislodge
a mouthpiece 1 from the mouth of a user. It must be noted that the mouthpiece 1 must
remain in position and maintain a seal during REM sleep, when the user has no muscle
tone.

The connection 40 as provided in the present invention between the breathing
circuit 41 and the mouthpiece 1 decouples the mouthpiece 1 from the breathing circuit
41, As a result, the connection 40 is effective in reducing the forces placed on the

mouthpiece 1 by the breathing circuit 41 when the user moves around during sleep. In
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the preferred sleeping position, the breathing circuit 41 is laid across the chest 43 of the
user, and may be secured to the uset’s bed clothes or sleeping garments. The breathing
circuit 41 is preferably laid on the chest of the user to take the weight of the breathing
circuit 41 off of the mouthpiece 1.

To connect between the gases outlet 14 which is vertical when the user is laying
on his or her back and the breathing circuit 41 which is generally horizontal, an L-
shaped elbow 45 is incorporated in the connection 40. The elbow 45 may be
incorporated in the mouthpiece 1, however, it is preferred that the mouthpiece 1 be kept
small to provide for easier cleaning. The elbow 45 is formed at a right angle and
provides a positive pressure on the mouthpiece 1 to maintain the mouthpiece 1 in the
user’s mouth. The elbow 45 may include a swivel joint. The connection 40 further
includes an extremely flexible connecting tube 46 provided between the elbow 45 and
the breathing circuit 41. The connecting tube 46 is preferably connected to the
breathing circuit 41 by a swivel joint 48 for reasons described herein. The breathing
circuit 41, while flexible, will necessarily be stiff enough to maintain its integrity over
comparatively long tuns, while the connecting tube 46, being only a short length, for
example 10 centimeters, merely has to span between the user’s mouth and chest, and
can thereby be made in a manner that would not be suitable for long runs. Furthermore,
as a result of the short length of the connecting tube 46, the connecting tube 46 does not
need to incorporate significant insulation or heating capability. The connecting tube 46
may be formed from a thin plastic membrane supported over a helical or double helical
supporting ribs. In such a case, the support makes the connection tube 46 laterally
flexible and resistant to torsion. The elbow swivel joint 45 allows for movement of the
connection tube 46 relative to the mouthpiece 1. The swivel joint 48 allows for
movement of the connection tube 46 relative to the breathing circuit 41. It is to be
understood that one or both of the swivel joints 45, 48 could be eliminated, but the
preferred embodiment includes swivel joint 48.

From the above it can be seen that the present invention provides a system
including mouthpiece 1 for oral delivery of CPAP treatment which at once is low cost
and effective. Unlike other appliances the mouthpiece 1 used in the present invention

does not require custom orthodontic fitting as the mouthpiece 1 does not rely on
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accurate alignment with the user’s teeth or the user’s palate to provide location and
retention within the user’s mouth, but instead resides in the vestibule between the teeth
and lips and the teeth and cheeks, and the lateral and vertical extension of the vestibular
shield 2 requires that the user’s lips be actively manipulated for the vestibular shield 2
to be removed. Furthermore the improved connection 40 to the breathing circuit 41
reduces the forces which tend to pull at the mouthpiece 1.

While the preferred embodiments of the present invention are shown and
described, it is envisioned that those skilled in the art may devise various modifications
of the present invention without departing from the spirit and scope of the appended

claims.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

L. A mouthpiece comprising: a generally rectangularly-shaped vestibular shield
having an inner surface and an outer surface, said vestibular shicld having a
predetermined height which will overlap a user’s teeth and gums when positioned in the
mouth vestibule of a user, said vestibular shield having a central portion which will
extend over a user’s front teeth and gums when said central portion of said vestibular
shield is positioned between the lips and the teeth of the user, and outer portions
extending from said central portion which extend along and overlap at least a portion
of the user’s back teeth and gums when said outer portions of said vestibular shield are
positioned between the cheeks and the teeth of the user; and gases passageway means
extending from said outer surface of said vestibular shield to said inner surface of said

vestibular shield for allowing the passage of said gases through said mouthpiecé.

2. A mouthpiece as claimed in claim 1, further including a raised portion provided
on said inner surface of said central portion of said vestibular shield, said raised portion
solely contacting the teeth of a user when said vestibular shield is placed in the mouth

of a user.

3. A mouthpiece as claimed in claim 2 wherein said raised portion is of a generally

flattened oval shape.

4, A mouthpiece as claimed in either claim 2 or claim 3, wherein said raised portion

extends along at least a portion of said outer portions.

5. A mouthpiece as claimed in any one of claims 1 to 4, wherein said central

portion includes a centrally located notch in a top edge thereof.

A mouthpiece as claimed in claim S, further including a centrally located notch




10,

25

-15-

in a bottom edge of said central portion.

7. A mouthpiece as claimed in any one of claims 1 to 6, wherein said vestibular

shield has generally curved profile.

8. A mouthpiece as claimed in any one of claims 1 to 7, wherein said gases

_ passageway means includes gases inlet means for allowing connecting of said

mouthpiece to a gases supply.

9. A mouthpiece as claimed in claim 8, wherein said gases inlet means is connected

to said central portion of said vestibular shield.

10. A mouthpiece as defined in claim 9, wherein said vestibular shield is formed of
a supple material and said gases inlet means comprises a tube formed of a stiffer
material than said supple material that is used to form 'said vestibular shield, said tube

being attached to said vestibular shield.

11. A mouthpiece as claimed in any one of claims 1 to 10, wherein said gases
passageway means includes gases outlet means for allowing gases to be expelled into

the mouth of a user.

12. A mouthpiece as claimed in claim 11, wherein said gases outlet means is

provided along said central portion of said vestibular shield.

13. A mouthpiece as claimed in claim 11, wherein said gases passageway means

includes gases inlet means for allowing connection of said mouthpiece to a gases

supply.

14. A mouthpiece as claimed in claim 13 wherein said gases outlet means is aligned

with said gases inlet means.
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15. A mouthpiece as claimed in claim 14, wherein said gases inlet means and said

gases outlet means are connected to said central portion of said vestibular shield.

16. A mouthpiece as claimed in claim 11, wherein said gases outlet means is a
generally flattened oval-shaped tube which extends from said inner surface of said

vestibular shield.

17. A mouthpiece as claimed in claim 16, wherein said generally flattened oval-
shaped tube has an upper surface and a lower surface, and said gases outlet means
further includes a flange along at least one of said upper and lower surfaces, said flange

being spaced from said vestibular shield.

18. A mouthpiece as claimed in claim 16, wherein said generally flattened oval-
shaped tube has an upper surface and a lower surface, and said gases outlet means
further includes an upper flange extending along said upper surface, said upper flange
being spaced from said vestibular shield, and a lower flange extending along said lower

surface, said lower flange being spaced from said vestibular shield.
19. A mouthpiece as claimed in claim 18, wherein said upper flange is adjacent a
rear end of said gases outlet means and said lower flange is spaced from said rear end

of said gases outlet means, said lower flange being curved.

20. A mouthpiece as claimed in any one of claims to 19, wherein said outer portions

of said vestibular shield include a plurality of ribs thereon.

21. A mouthpiece as claimed in claim 20, wherein said ribs are provided on said

outer surface of said vestibular shield.

22. A mouthpiece as claimed in any one of claims 1 to 21, wherein said vestibular
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23. A mouthpiece as claimed in any one of claims 1 to 22, wherein said vestibular

shield is generally flat.

24, A mouthpiece as claimed in any one of claims 1 to 23, wherein each said outer

portion has rounded upper and lower edges.

25. A mouthpiece as claimed in either claim 2 or claim 3 wherein said raised portion
includes an upper abutment portion for abutting against the upper teeth and a lower
abutment portion for abutting against the lower teeth and the lower abutment ponion
is raised further from the inner surface of the vestibular shield than said upper abutment

portion.

26. A mouthpiece as claimed in any one of claims 1 to 25 including a tongue

depressing guard extending from the inner side of said vestibular shield.

27. A mouthpiece as claimed in claim 26 wherein said tongue depressor has a
concave curve in its lower surface and is stiffer than the outer portions of said vestibular

shield.

28. A mouthpiece as claimed in either claim 26 or claim 27 including one or more
vertically extending spacers projeéting from the upper surface of said tongue depressing

guard.

29. A mouthpiece as claimed in any one of claims 26 to 28 wherein said gases
passageway is provided by an insert of substantially stiffer material than the material of
said vestibular shield, said insert extending through said vestibular shield, and said
tongue depressing guard includes therein an extension of said insert forming a stiff

backbone therefor.
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Dated: 24 December 2001
FISHER & PAYKEL LIMITED
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A JPARK

Patent Attorneys for the Appiicant
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