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INTRA-ORAL DEVICE AND METHOD

RELATED APPLICATION DATA

[0001] This application claims priority from Provisional
Application Ser. No. 61/126,294, filed May 2, 2008, which is
incorporated herein by reference in its entirety.

FIELD OF THE INVENTION

[0002] Aspects of embodiments of the present invention
relate generally to dental devices and methods and, more
specifically, to devices and methods for providing intra-oral
operative isolation, fluid and debris aspiration, and tongue
and cheek retraction.

BACKGROUND OF INVENTION

[0003] During dental and similar or related procedures, the
patient’s oral cavity is continually being filled with debris and
fluids, including saliva and water sprayed into the mouth.
Moreover, depending on the specific location of treatment,
the patient’s tongue and/or cheek are typically in the opera-
tor’s way. To address these issues, separate tongue retractors,
cheek retractors, and fluid-aspiration devices have been intro-
duced that generally function as separate and discrete
devices. As such, the dentist will usually need the help of an
assistant in order to benefit from the advantages offered by
such multiplicity of independent devices.

[0004] In order to address this issue, multi-unit devices
have been introduced that combine two or more of the above-
mentioned functionalities. Nevertheless, some of these
devices have proven to be too cumbersome, as they require,
e.g., special attachment units and tools for connecting the
device to a vacuum unit. As a result, they are also quite
expensive to manufacture and purchase. In addition, some
devices are very complex, as they require, for example, both
high-volume and low-volume suctioning capabilities, or an
additional electrical connection. The latter creates not only a
bulkier device, but also safety-related issues that must be
dealt with.

SUMMARY OF THE INVENTION

[0005] Embodiments of the invention are directed to an
intra-oral device comprising an open tongue shield aspirator
including a first layer having a posterior side, an anterior side,
aproximal edge, a distal edge, a bottom edge, and a top edge,
a second layer having a posterior side, an anterior side, a
proximal edge, a distal edge, a bottom edge, and a top edge,
wherein the proximal edges of the first and second layers are
substantially flush with each other, and the posterior side of
the second layer is connected to the anterior side of the first
layer by a plurality of walls such that the first and second
layers are spaced apart from one another and define therebe-
tween an axial passageway, with the passageway having a
distal end that coincides with the second layer’s distal edge
and is configured to be directly exposed to a patient’s oral
cavity, and a hollow neck extending proximally from the
proximal edges of the first and second layers and in fluid
communication with the passageway, wherein the neck’s
proximal end constitutes the passageway’s proximal end.

[0006] The intra-oral device may include an evacuation
tube having a first end, and a second end that is configured to
be coupled directly to a high-volume evacuation (HVE)
valve, and a bite member that is configured to be disposed
between the patient’s upper and lower teeth. The bite member
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may include a conduit such that, at a distal end of the conduit,
the bite member is configured to detachably mate with the
neck of the tongue shield aspirator and, at a proximal end of
the conduit, the bite member is configured to detachably mate
with the first end of the evacuation tube, thereby providing
fluid communication between the HVE valve and the
patient’s oral cavity via the evacuation tube, conduit, and
passageway.

[0007] Embodiments of the invention are also directed to an
intra-oral device comprising a unitary tongue shield aspirator
including a first layer comprising a proximal flap that is
configured to retract a patient’s tongue, a second layer spaced
apart from the first layer by a plurality of walls so as to define
an axial passageway between the layers, with the passageway
being in direct communication with the patient’s oral cavity,
and the plurality of walls forming at least one upper channel
extending at an angle from the passageway to atop edge of the
second layer and at least one lower channel extending at an
angle from the passageway to the bottom edge of the second
layer so as to provide fluid communication between the pas-
sageway and the patient’s oral cavity, and a hollow neck
extending proximally from the first and second layers and in
fluid communication with the passageway.

[0008] The intra-oral device may include an evacuation
tube that is configured to be coupled directly to a high-volume
evacuation valve, a bite member having an oblique conduit
such that, at its distal end, the conduit is configured to detach-
ably receive the neck of the tongue shield aspirator and, at its
proximal end, the conduit is configured to detachably receive
an end of the evacuation tube. In embodiments of the inven-
tion, a bite grip may be included, wherein the bite grip has an
upper member configured to fit over a top side of the bite
member and engageable by the patient’s upper teeth and a
lower member configured to fit over a bottom side of the bite
member and engageable by the patient’s lower teeth.

[0009] Additional aspects and features of embodiments of
the invention are described below and/or shown in the accom-
panying diagrams.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1 is an assembled intra-oral device in accor-
dance with an embodiment of the invention.

[0011] FIG. 2 is an exploded view of components of an
intra-oral device in accordance with an embodiment of the
invention.

[0012] FIG. 3A is an exploded, perspective view of a bite
member and a tongue shield aspirator in accordance with an
embodiment of the invention.

[0013] FIG. 3B is an exploded, anterior view of the bite
member and a tongue shield aspirator shown in FIG. 3A.
[0014] FIG. 3C is a lateral view of the bite member and
tongue shield aspirator shown in FIG. 3A.

[0015] FIG. 4A is a posterior view of a tongue shield aspi-
rator in accordance with an embodiment of the invention.
[0016] FIG. 4B is a top view of the tongue shield aspirator
shown in FIG. 4A.

[0017] FIG. 4C is an anterior view of the tongue shield
aspirator shown in FIG. 4A.

[0018] FIG. 5A is an exploded, perspective view of a bite
member and a tongue shield aspirator in accordance with an
alternative embodiment of the invention.

[0019] FIG. 5B is an exploded, anterior view of the bite
member and tongue shield aspirator shown in FIG. 5A.
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[0020] FIG. 5C is a lateral view of the bite member and
tongue shield aspirator shown in FIG. 5A.

[0021] FIG. 6A is an exploded, perspective view of a bite
member and tongue shield aspirator in accordance with an
alternative embodiment of the invention.

[0022] FIG. 6B is an anterior view of the bite member and
tongue shield aspirator shown in FIG. 6A.

[0023] FIG. 6C is a lateral view of the bite member and
tongue shield aspirator shown in FIG. 6A.

[0024] FIG. 7A is an exploded, perspective view of a bite
member and tongue shield aspirator in accordance with an
alternative embodiment of the invention.

[0025] FIG. 7B is an anterior view of the bite member and
tongue shield aspirator shown in FIG. 7A.

[0026] FIG. 7C is a lateral view of the bite member and
tongue shield aspirator shown in FIG. 7A.

[0027] FIG. 8 is a perspective view of a bite member in
accordance with an embodiment of the invention.

[0028] FIG. 9 is a perspective view of a bite grip in accor-
dance with an embodiment of the invention.

[0029] FIG. 10 is a perspective view of an evacuation tube
in accordance with an embodiment of the invention.

[0030] FIG. 11 is a top view of an assembled intra-oral
device in accordance with an alternative embodiment of the
invention.

[0031] FIG.12isaperspective view of the intra-oral device
shown in FIG. 11.

[0032] FIG. 13 is an anterior view of the intra-oral device
shown in FIG. 11.

[0033] FIG. 14 is a posterior view of the intra-oral device
shown in FIG. 11.

[0034] FIG. 15A is a perspective view of a bite member in
accordance with an alternative embodiment of the invention.

[0035] FIG.15B is a side view of the bite member shown in
FIG. 15A.
[0036] FIG. 15C is a view from an opposite side of the bite

member shown in FIG. 15B.

[0037] FIG.16A is atop plan view of an opened bite grip in
accordance with an alternative embodiment of the invention.
[0038] FIG. 16B is a bottom plan view of the bite grip
shown in FIG. 16A.

[0039] FIG.17A s aperspective view of an evacuation tube
in accordance with an alternative embodiment of the inven-
tion.

[0040] FIG.17Bis a side elevational view of the evacuation
tube shown in FIG. 17A.

[0041] FIG. 17C is an end view of the evacuation tube
shown in FIG. 17A.

[0042] FIG. 18 is an anterior view of an assembled intra-
oral device in accordance with an embodiment of the inven-
tion.

[0043] FIG. 19 is an exploded view of components of the
intra-oral device shown in FIG. 18.

[0044] FIG.20A isa top perspective view of a bite member
in accordance with an embodiment of the invention.

[0045] FIG. 20B is bottom perspective view of the bite
member shown in FIG. 20A.

[0046] FIG. 20C is a posterior view of the bite member
shown in FIG. 20A.

[0047] FIG. 20D is a distal side view of the bite member
shown in FIG. 20A.

[0048] FIG. 20E is a proximal side view of the bite member
shown in FIG. 20A.
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[0049] FIG. 21A is a top perspective view of a bite grip in
accordance with an embodiment of the invention.

[0050] FIG. 21B is a bottom plan view of the bite grip
shown in FIG. 21A.

[0051] FIG. 22A is aside elevational view of an evacuation
tube in accordance with an embodiment of the invention.
[0052] FIG. 22B is an end view of the evacuation tube
shown in FIG. 22A.

[0053] FIG. 23A is an anterior view of a tongue shield
aspirator in accordance with an embodiment of the invention.
[0054] FIG. 23B is a posterior view of the tongue shield
aspirator shown in FIG. 23A.

[0055] FIG. 23C is a top side view of the tongue shield
aspirator shown in FIG. 23A.

[0056] FIG. 24A is an anterior view of a tongue shield
aspirator in accordance with another embodiment of the
invention.

[0057] FIG. 24B is a posterior view of the tongue shield
aspirator shown in FIG. 24A.

[0058] FIG. 24C is a bottom side view of the tongue shield
aspirator shown in FIG. 24A.

[0059] FIG. 24D is a back-end view of the tongue shield
aspirator shown in FIG. 24A.

[0060] FIG. 25A is an anterior view of a tongue shield
aspirator in accordance with another embodiment of the
invention.

[0061] FIG. 25B is a posterior view of the tongue shield
aspirator shown in FIG. 25A.

[0062] FIG. 25C is a back-end view of the tongue shield
aspirator shown in FIG. 25A.

[0063] FIG. 25D is a bottom side view of the tongue shield
aspirator shown in FIG. 25A.

[0064] FIG. 25E is a perspective view of an assembled
intra-oral device in accordance with an embodiment of the
invention.

[0065] FIG. 26A is a perspective view of a tongue shield
aspirator in accordance with another embodiment of the
invention.

[0066] FIG. 26B is a bottom side view of the tongue shield
aspirator shown in FIG. 26A.

[0067] FIG. 27A is an anterior view of an intra-oral device
held between a patient’s upper and lower teeth.

[0068] FIG. 27B shows the intra-oral device of FIG. 27A
inside the patient’s mouth, with the patient’s cheek retracted.
[0069] FIG. 28A is an anterior view of a tongue shield
aspirator in accordance with another embodiment of the
invention.

[0070] FIG. 28B is a top perspective view of the tongue
shield aspirator shown in FIG. 28A.

[0071] FIG. 29A is an anterior view of a tongue shield
aspirator in accordance with another embodiment of the
invention.

[0072] FIG. 29B is a posterior view of the tongue shield
aspirator shown in FIG. 29A.

[0073] FIG. 29C is top perspective view of the tongue
shield aspirator shown in FIG. 29A.

[0074] FIG. 30A is an anterior view of an intra-oral device
held between a patient’s upper and lower teeth.

[0075] FIG. 30B shows the intra-oral device of FIG. 30A
inside the patient’s mouth.

DETAILED DESCRIPTION

[0076] As described in more detail hereinbelow, embodi-
ments of the present invention are directed to intra-oral

Solmetex Ex. 2001
Ascentcare Dental Products v. Solmetex - IPR2025-01020



US 2009/0274991 Al

devices used to aid dentists, hygienists, oral surgeons, other
dental professionals, etc. (hereinafter referred to as “opera-
tor”) in isolating the operative field, aspirating fluids and
debris while working in the mouth, and maintaining patient
comfort by holding the mouth open and protecting the tongue
and cheek, thereby providing simultaneous intra-oral opera-
tive isolation, fluid and debris aspiration, and tongue and
cheek retraction.

[0077] FIG. 1 shows an assembled intra-oral device 1, and
FIG. 2 shows an exploded view of components of a device
100, in accordance with embodiments of the present inven-
tion. As shown in FIGS. 1 and 2, embodiments of an intra-oral
device may include four main components: a bite member 10,
a bite grip 20, an evacuation tube 30, and a tongue shield
aspirator 40, 140.

[0078] FIGS. 1-7, e.g., show various tongue shield aspira-
tors in accordance with embodiments of the present inven-
tion. It is noted that any one or more of the tongue shield
aspirators described in the ensuing discussion may be dispos-
able. Moreover, any one or more of the tongue shield aspira-
tors may be made of non-latex and/or non-silicone material,
and may be adapted for manufacture in a range of sizes,
including adult and pediatric sizes.

[0079] Asshownin FIGS. 3A-3C, a posterior tongue shield
aspirator 40 has a first (proximal) flap 40a, which is config-
ured to retract a patient’s tongue, and a second (distal) flap
405, which is configured to retract a patient’s cheek. The first
and second flaps are joined to one another at a transition
section 49 such that, when viewed from the perspectives
shown in FIGS. 3A and 3B, the transition section 49 forms the
narrowest section of the tongue shield aspirator 40, thereby
forming an isthmus between the flaps 40a, 404. It is noted
that, although the flaps 40a, 405 are described herein as being
“joined” at the transition section 49, this is simply for ease of
reference. In practice, any of the tongue shield aspirators
described herein in accordance with the various embodiments
of'the invention (e.g., the tongue shield aspirator 40) may be
manufactured as a one-piece, or unitary, component, or the
two flaps 40a, 405 may be manufactured separately, and then
coupled to one another at the transition section 49.

[0080] The tongue shield aspirator 40 includes a longitudi-
nal hollow lumen 41 that is in fluid communication with a
multiplicity of branches, or channels, that may extend at an
angle therefrom. More specifically, the proximal flap 40a
and/or the distal flap 406 of the tongue shield aspirator 40 may
be formed from a first (posterior) layer 48a and a second
(anterior) layer 486 which are connected to, but spaced apart
from, one another by transverse walls 48c. As shown, e.g., in
FIG. 3B, each set of two consecutive walls 48¢ that are dis-
posed above the longitudinal lumen 41 forms an upper chan-
nel 42 which extends from the longitudinal lumen 41 towards
the top edge 40c of the proximal flap 40a. Similarly, each set
of two consecutive walls 48¢ that are disposed below the
longitudinal hollow lumen 41 forms a lower channel 43
which extends from the longitudinal lumen 41 towards the
bottom edge 404 of the proximal flap 40a. With this construc-
tion, the longitudinal hollow lumen 41 itself is formed as a
passageway having intermittent boundary sections that are
defined by the ends of the transverse walls 48¢ that are closest
to the longitudinal lumen 41. In this way, the channels 42, 43
provide a plurality of conduits for debris and fluid evacuation,
thereby allowing for simultaneous aspiration of debris and
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fluid from top (palate of mouth) to bottom (floor of mouth),
and through the longitudinal lumen 41, during dental proce-
dures.

[0081] It is noted that, while, in the embodiment of FIGS.
3A-3C, the tongue shield aspirator 40 includes a plurality of
upper channels and a plurality of lower channels, this is by
way of illustration only. Thus, a tongue shield aspirator in
accordance with embodiments of the invention may include
one or more of each of the upper channel(s) 42 and lower
channel(s) 43. In addition, the layers 48a, 485 and the trans-
verse walls 48¢ may be made of flexible material so as to
enable proper placement of the tongue shield aspirator in the
patient’s mouth. Thus, each of the walls 48¢ is “transverse” in
that it is generally perpendicular to the inner surfaces of the
first and second layers 484, 485 when the tongue shield aspi-
rator is laid flat, but flexes along with the first and second
layers 48a, 486 when the tongue shield aspirator itself is
flexed, e.g., for placement in the patient’s mouth.

[0082] A tongue shield aspirator having the above-de-
scribed construction may be considered an “open” tongue
shield in the sense that the upper and lower edges of the
tongue shield are open to, or in communication with, the
patient’s oral cavity. Thus, with reference to FIGS. 3A-3C, for
example, each upper channel 42 extends to and through the
top edge 40c¢ of the proximal flap 40a, wherein the proximal
flap may be formed by the proximal portions of the posterior
layer 48a and the anterior layer 485, and the top edge 40c¢ of
the proximal flap may be formed by the respective top edges
of the posterior layer 48a and the anterior layer 485. Simi-
larly, each lower channel 43 extends to and through the bot-
tom edge 40d of the proximal flap 40a, wherein the bottom
edge 404 is formed by the respective bottom edges of the
posterior layer 48a and the anterior layer 485. In this way,
each of the top edge 40c and the bottom edge 404 of the
proximal flap 40a is open along the entirety of the length
thereof.

[0083] Inembodiments of the invention, the upper opening
defined by the space between the top edges of the anterior and
posterior layers, and the lower opening defined by the space
between the bottom edges of the anterior and posterior layers
may extend through an additional portion of the tongue shield
aspirator. Thus, a tongue shield aspirator in accordance with
embodiments of the invention may be open through a portion
or all of (the top and bottom edges of) the transition section
between the proximal and distal flaps. Alternatively, the
tongue shield aspirator may be open through a portion or all of
(the top and bottom edges of) the distal flap.

[0084] As described above in connection with the proximal
flap 404, in embodiments of the invention, the distal flap 405
may be formed by the distal portions of the posterior layer 48a
and the anterior layer 485. In alternative embodiments, how-
ever, one or both of the proximal and distal flaps may be
formed by the respective portion of the posterior layer only. In
some such embodiments, the anterior layer may exclude
some or all of the proximal and/or distal portions thereof.
[0085] Returning to FIG. 3, the tongue shield aspirator 40
includes a neck 46 having a transverse anterior opening 47. In
the embodiments shown in FIGS. 2 and 3, the longitudinal
hollow lumen (or passageway) 41 extends from the transition
section 49 through the neck 46 and to the anterior opening 47.
As will be discussed hereinbelow, when assembled, the neck
46 is received within a lateral orifice of a bite member (such
as, e.g., orifice 12 of bite member 10), such that the anterior
opening 47 is aligned with an opening in an anterior face of
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the bite member. It is noted that, in the embodiment shown in
FIGS. 3A-3C, the transition section may represent a closed
end of the passageway. However, in embodiments of the
invention, the longitudinal lumen 41 and the channels 42, 43
may extend through not only the first flap 404a, but also at least
a portion of the second flap 405.

[0086] In embodiments of the invention, one or both of the
flaps 404, 405 may include an internal wire mesh 44, thereby
allowing the operator to mold the tongue shield aspirator 40
as needed for appropriate fit in the patient’s mouth. In addi-
tion, as shown in FIGS. 2 and 3, one or more of the flaps 40a,
405 may include finger-like projections 45 on the bottom
and/or top edge thereof, thereby creating a “one-size-fits-all”
feature and providing a comfortable form-fitting seal within
the patient’s mouth.

[0087] FIGS. 4A-4C show an alternative embodiment of
the posterior tongue shield aspirator 240 having a first flap
240a, a second flap 2405, channels 242, 243 extending from
a longitudinal lumen 241, and a neck 246 defining a trans-
verse anterior opening 247 therethrough. These, as well as
many other features of the tongue shield aspirator 240
resemble those of the tongue shield aspirator 40 discussed
immediately above. However, in contrast with the latter, the
tongue shield aspirator 240 may include finger-like projec-
tions 245 on only the first flap 240a. In addition, the longitu-
dinal hollow lumen 241 of the tongue shield aspirator 240
extends from the anterior opening 247 to an outer edge 240¢
of the second flap 2405. Depending on the specific applica-
tion, such a configuration may offer various advantages over
the construction of the tongue shield aspirator 40 shown, e.g.,
in FIG. 3. In addition, the inclusion of a longitudinal lumen
that extends through both flaps 2404, 2405 allows for a sim-
pler, more optimized manufacturing process.

[0088] In certain applications, aspiration from the distal
side of the second flap 2405 (i.e., the side that includes the
edge 240¢) may be either unnecessary and/or undesirable, as
it may lead to loss of pressure (i.e., lower suctioning capabil-
ity) through the channels 242, 243. For these applications, a
compressible valve 248 may be included on the posterior side
of the second flap 2405. Thus, when the tongue shield aspi-
rator 240 is placed in a patient’s mouth, with the second flap
2405 retracting the patient’s cheek, the force that is applied
between the patient’s cheek and the posterior side of the
second flap 2405 is sufficient to close the valve 248, thereby
closing off an end of the longitudinal lumen 241.

[0089] It is important to note that, for ease of manufactur-
ing, the tongue shield aspirator 240 may be manufactured as
a “flat” piece, i.e., as shown in FIG. 4. However, such depic-
tion in connection with this, or any other embodiments of the
tongue shield aspirator discussed herein is by way of illustra-
tion, and not limitation. Moreover, regardless of whether any
given tongue shield aspirator is manufactured as a flat or
arcuate component, the tongue shield aspirator may be made
of material that has position memory. In this way, in order to
place the component into the patient’s mouth, the two flaps
(e.g.,40a and 405, or 240a and 2405) are first brought towards
one another. This results in a generally C-shaped tongue
shield aspirator that is then inserted into the patient’s mouth as
discussed in more detail hereinbelow. Once inserted, the
operator releases the force that was previously applied to the
two flaps, at which point the first flap expands outwards (i.e.,
towards a 180° angle) to retract the patient’s tongue, and the
second flap expands outwards to retract the patient’s cheek. It
is noted that, in some embodiments, e.g., those in which the
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tongue shield aspirator is not, and/or is not manufactured as,
aunitary component, only certain portions of the component,
such as, e.g., the transition section between the first and
second flaps may be made of material having position
memory to provide the above-described functionality.
[0090] As noted, the primary function of the tongue shield
aspirator is to aspirate from top (palate of mouth) to bottom
(floor of mouth) simultaneously during dental procedures
while, at the same time, retracting or shielding the tongue and
cheek from the operator’s instruments, aspirating fluids/de-
bris from the operating site, and preventing fluid/debris aspi-
ration by the patient during dental procedures. To this end,
embodiments of the tongue shield aspirator may take on
various shapes and configurations in order to accommodate
different dental procedural needs.

[0091] FIGS. 5A-5C show one alternative embodiment, in
which an anterior tongue shield aspirator 50 has a single
longitudinal hollow channel 53. In practice, this component
may be used to aspirate from the posterior surfaces of upper
(maxillary) and lower (mandibular) anterior teeth simulta-
neously while retracting or shielding the tongue from the
operator’s instruments, aspirating fluids/debris from the oper-
ating site, and preventing fluid/debris aspiration by the patient
during dental procedures.

[0092] Asshown in FIG. 5C, the tongue shield aspirator 50
has a generally cup-shaped, or trumpet-shaped, configuration
when viewed laterally. In addition, when viewed anteriorly,
the tongue shield 50 has a regularly-undulating periphery that
may be described by a plurality of lobes 52 defining the
anterior face 51 thereof. As before, this component has a neck
54 which, in this embodiment, extends posteriorly from a
posterior face of the tongue shield, and then bends 55 at about
a 90° angle, extending toward one side of the mouth.

[0093] Theneck 54 defines a transverse anterior opening 56
therethrough. Thus, the longitudinal hollow channel 51
extends from an opening 59 in the anterior face 51, through
the neck 54, and to the opening 56. When assembled, the neck
54 is received within a lateral orifice of a bite member (such
as, e.g., orifice 12 of bite member 10), such that the anterior
opening 56 is aligned with an opening in an anterior face of
the bite member. This allows the tongue shield aspirator 50 to
aspirate lingual or posterior surfaces of anterior teeth during
tooth preparation. More specifically, the cup-shaped surface
is configured to capture acrosol and debris as the operator
prepares the teeth anterior to the tongue shield. Although this
component may be adapted for manufacture in a variety of
sizes, it also includes a “one-size-fits-all” feature in that its
periphery can be trimmed for a more precise fit in the patient’s
mouth.

[0094] FIGS. 6A-6C show a generally paddle-shaped sur-
geon’s tongue shield aspirator 60, which is configured such
that, in use, an anterior edge 62 thereofis oriented anteriorly,
and abottom edge 69 thereof is positioned proximate the floor
of the mouth. The tongue shield aspirator 60 has a longitudi-
nal hollow lumen 61 that is in fluid communication with a
multiplicity of branches, or channels, that extend at an angle
therefrom. As shown in FIG. 6C, one set of branches 67
extends from the longitudinal lumen 61 to the anterior edge
62 of the tongue shield, and another set of branches 68
extends from the longitudinal lumen 61 to the posterior edge
63 of the tongue shield. In addition, the longitudinal lumen 61
itself extends to and through the bottom edge 69.

[0095] Inthis way, the longitudinal lumen 61 and the chan-
nels 67, 68 provide a plurality of conduits for debris and fluid
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evacuation, thereby allowing for simultaneous aspiration of
fluids/debris from the operating site from side to side and the
floor of the mouth during dental procedures and oral surgery
(e.g., tooth extractions). At the same time, the tongue shield
aspirator 60 retracts and/or shields the lateral surface of the
tongue from the operator’s instruments while, at the same
time, preventing fluid/debris aspiration by the patient during
dental procedures.

[0096] The tongue shield aspirator 60 includes a neck 65
having a transverse anterior opening 66. As noted, in this
embodiment, the longitudinal hollow lumen 61 extends from
the bottom edge 69 through the neck 65 and to the anterior
opening 66. When assembled, the neck 65 is received within
a lateral orifice of a bite member (such as, e.g., orifice 12 of
bite member 10), such that the anterior opening 66 is aligned
with an opening in an anterior face of the bite member.
[0097] In embodiments of the invention, the tongue shield
aspirator 60 may include an internal wire mesh 64, thereby
allowing the operator to mold the tongue shield aspirator as
needed for appropriate fit in the patient’s mouth. Although
this component may be adapted for manufacture in a variety
of sizes, it does nevertheless include a “one-size-fits-all” fea-
ture, whereby the tongue shield may be trimmed to shorten its
length or depth of placement into the floor of the mouth. This
component may be disposable and may be made of material
other than latex or silicone.

[0098] In yet another alternative embodiment, FIGS.
7A-7C show a general anesthesia (GA) tongue shield aspira-
tor 70. The GA tongue shield aspirator 70 includes a cup 71
that may be a disposable component and may be made of
material other than latex or silicone. The cup 71 is joined to a
conduit 72 which extends substantially anteriorly from the
cup 71, and then bends 73, atabout a 90° angle, into a neck 74.
In one embodiment, the conduit 72 may be made of bendable
and/or moldable material, such as, e.g., plastic, and may
include ribs 76 that allow the length of the conduit to be
expanded or contracted as needed, thereby providing a “one-
size-fits-all” feature. Again, the GA tongue shield aspirator
70 may be adapted for manufacture in a variety of sizes. It is
also important to note that, while the conduit 72 may be
manufactured as a separate component and then joined, or
coupled, to the cup 71, this is by no means a requirement of
the invention. Thus, for example, the cup 71 and conduit 72
may be manufactured as a unitary or integrated component.
[0099] The conduit 72 defines therethrough a longitudinal
lumen that extends from an opening 75 in the cup 71 to a
transverse anterior opening 77. Thus, when assembled, the
neck 74 is received within a lateral orifice of a bite member
(such as, e.g., orifice 12 of bite member 10), such that the
anterior opening 77 is aligned with an opening in an anterior
face of the bite member. In this way, in use, the GA tongue
shield aspirator 70 may be configured to hold surgical gauze
arranged as a “throat pack™ and trap debris while aspirating
fluid/debris. In addition, given that, during dental procedures
in which the patient is placed under general anesthesia, the
patient’s normal responses to fluid/debris in the throat area
are suppressed, the GA tongue shield aspirator is also config-
ured to prevent fluid/debris aspiration by the patient.

[0100] As noted previously, the tongue shield aspirator
(e.g., any one of the tongue shield aspirators 40, 50, 60, 70,
140, 240, or those described hereinafter) may be used in an
intra-oral device in conjunction with a bite member, a bite
grip, and an evacuation tube, any one or more of which may
be made of disposable material (e.g., plastic). As will be
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evident from the ensuing discussion, the bite member is gen-
erally configured to hold the upper and lower jaws separate
during dental procedures and/or similar procedures that
require intubation. As such, this component is fully sym-
metrical and capable of bilateral use in the mouth. In addition,
the bite member may be used independently of a tongue
shield aspirator or an evacuation tube.

[0101] Ingeneral, the bite member may be made of metallic
material, and may be adapted for manufacture in a variety of
sizes, including adult and pediatric sizes. Alternatively, the
bite member may be made of other materials. In embodiments
of' the invention, the bite member may preferably be made of
an autoclavable material, including an autoclavable resin,
such as, e.g., an amorphous thermoplastic polyetherimide
(PEI) available under the name ULTEM®. Generally, the bite
member may be made of material, and in such a way, that
when coupled to a bite grip, allows the combination to be soft
and compressible between the upper and lower teeth in an
elastic manner, thereby providing a spring-like quality. In
embodiments, therefore, the bite member may be referred to
as the bite spring.

[0102] As shown, e.g., in FIG. 8, in embodiments of the
invention, a bite member 10 may be a re-usable (autoclavable)
component having an upper member 14 and a lower member
16. The upper and lower members 14, 16 are connected to an
intermediate member 18 via respective connection sections
15, 17 proximate a posterior end 185 of the intermediate
member 18. The intermediate member 18 also includes a
lateral orifice 12 which, as discussed above, may accommo-
date therethrough a variety of tongue shield aspirators to
assist the practitioner in a multitude of differing procedures.
In addition, the intermediate member 18 defines an anterior
opening 19 through the anterior face 184 thereof, for accom-
modating an end of an evacuation tube such as, e.g., evacua-
tion tube 30, 230 (see below).

[0103] FIG. 9 shows a bite grip 20 in accordance with an
embodiment of the present invention. The bite grip 20 may
generally be a disposable component that is used to cover the
upper member 14 and the lower member 16 of the bite mem-
ber 10, thereby cushioning the patient’s teeth from the bite
member. To this end, the bite grip 20 includes an upper
member 24 and a lower member 26 that are joined to one
another by a vertical spine 28. As shown in FIG. 9, the upper
member 24 includes opposing pockets 24a, 24b which are
configured to receive, respectively, mating protrusions 14a,
145 which project from the upper member 14 of the bite
member 10. Similarly, the lower member 26 includes oppos-
ing pockets 264, 265, which are configured to receive, respec-
tively, mating protrusions 16a (not shown), 165 which project
from the lower member 16 of the bite member 10.

[0104] In embodiments of the invention, the bite grip 20
may also serve as a retention feature for dental impression
material if desired to obtain a “custom” fit to the patient’s
dental anatomy. The bite grip 20 may be made of a non-latex
and/or non-silicone material, and is adapted for manufacture
in a variety of sizes, including adult and pediatric sizes.
[0105] The purpose of an evacuation tube is to provide fluid
communication between the dental chair high-volume
vacuum hose and the tongue shield aspirator via the bite
grip/bite member combination so as to enable aspiration of
fluids and/or debris during dental procedures. Thus, as
described more fully below, the evacuation tube extends from
within the bite member and out for connection to the industry
standard-sized high-volume evacuation (HVE)—and solely
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the HVE—valve 99 at the dental auxiliary unit. In embodi-
ments of the invention, the evacuation tube may be made of
metallic material. Alternatively, the evacuation tube may be
made of other materials. In embodiments of the invention, the
evacuation tube may preferably be made of an autoclavable
material, including an autoclavable resin, such as, e.g., an
amorphous thermoplastic polyetherimide (PEI) available
under the name ULTEM®.

[0106] FIG. 10 shows an evacuation tube 30 in accordance
with an embodiment of the invention. As noted, the evacua-
tion tube 30 may be a re-usable (autoclavable) component
which, in embodiments of the invention, may have a “U”-
shaped configuration, so as to form a “U tube”. The evacua-
tion tube 30 is affixed (i.e., removably attached) to the anterior
face 18a of the bite member 10 via a locking mechanism
wherein two radial flanges 31, 33 extend from a first end
portion 32 of the evacuation tube 30 and are adapted to rotate
within two respective mating sockets 11, 13 defined within
the anterior face 18a of the bite member 10, thereby inter-
locking the evacuation tube 30 and the bite member 10. In this
way, the evacuation tube 30 is rendered inseparable from the
bite spring 10 when pulled in an anterior direction. In addi-
tion, when locked, the first end portion 32 of the evacuation
tube 30 is in (fluid) communication with the transverse ante-
rior orifice and, therefore, with the longitudinal hollow
lumen, of a tongue shield aspirator. When assembled, the
connection between the evacuation tube 30 and the transverse
anterior orifice of the tongue shield aspirator preferably cre-
ates a seal such that no air, fluid, or debris leaks as it travels
through the longitudinal hollow lumen and into the evacua-
tion tube.

[0107] With the above construction, the evacuation tube
exits the patient’s mouth anteriorly rather than laterally,
thereby creating greater patient comfort and increased opera-
tive area for the operator’s hands and instruments. As shown,
the evacuation tube includes a first bend 34 and a second bend
36, such that its second end 38 may then be attached to the
HVE valve 99. See also FIGS. 1 and 2. As shown in these
Figures, the evacuation tube 30, and indeed, the overall intra-
oral device 1, 100, may be used bilaterally in the mouth.
[0108] FIGS. 11-14 show an intra-oral device 200 in accor-
dance with an alternative embodiment of the invention. As
shown, the device 200 includes the same overall components
that were discussed above, namely, a bite member 210, a bite
grip 220, a tongue shield aspirator 240, and an evacuation
tube 230 that, at one end, is attached to a HVE valve 99. FIGS.
15-17 provide further details of these components.

[0109] As shown in FIGS. 15A-15C, the bite member 210
includes an upper member 214 and a lower member 216,
wherein the anterior edge 214c¢ of the upper member 214 and
the anterior edge 216¢ of the lower member 216 are beveled.
In addition, as compared with the bite member 10, wherein
the upper member 14 and the lower member 16 are connected
to an intermediate member 18 via respective connection sec-
tions 15, 17 proximate a posterior end 184 of the intermediate
member 18, in the embodiment shown in FIGS. 15A-15C, the
connection sections 215, 217 extend anteriorly through at
least the longitudinal midpoint of the intermediate member
218 so as to fill a portion of the space between the interme-
diate member 218 and the upper and lower members 214,
216. As shown in FIGS. 12, 15B, and 15C, the intermediate
member 218 includes a lateral orifice 212 to allow insertion of
a tongue shield aspirator into the body of the intermediate
member 218. However, in contrast with the embodiments
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shown in FIG. 1-8, the orifice 212 opens on only one side of
the intermediate member 218, and is closed off on the oppo-
site side 212a.

[0110] The bite grip 220 shown in FIGS. 16A and 16B
includes an upper member 224 that is connected to a lower
member 226 via a spine 228; each of the upper and lower
members includes respective pockets 224a, 2245 and 226a,
2266 for receiving therein respective protrusions 214a, 2145
and 216a, 2165 on the upper and lower members 214, 216 of
the bite member 210. In addition, at a respective anterior edge
thereof, the upper member 224 includes a lip 224c¢, and the
lower member 226 includes a lip 226¢, wherein the former is
configured to fit around the beveled edge 214¢, and the latter
is configured to fit around the beveled edge 216¢, of the bite
member 210. Moreover, each of the upper member 224 and
the lower member 226 includes, on its respective outer sur-
face, shaped regions 229, which are adapted to serve as
“molar” guides for a more secure fit between the patient’s
upper and lower jaws.

[0111] FIGS. 17A-17C show an evacuation tube 230 hav-
ing a first end portion 232, a second end 238, and two radial
flanges 231, 233 which extend from the first end portion 232
and are adapted to rotate within two respective mating sockets
defined within the anterior face 2184 of the bite member 210.
In this embodiment, the evacuation tube 230 includes a single
bend 234. Nevertheless, given that, when assembled, the first
end portion 232 is affixed (i.e., removably attached) to the
anterior face 218a of the bite member 210, the evacuation
tube 230 still exits the patient’s mouth anteriorly rather than
laterally, thereby creating greater patient comfort and
increased operative area for the operator’s hands and instru-
ments.

[0112] FIGS. 18-19 show an intra-oral device 300 in accor-
dance with another embodiment of the invention. As shown,
the device 300 includes the same overall components that
were discussed above, namely, a bite member 310, a bite grip
320, atongue shield aspirator 340, and an evacuation tube 330
that, at one end, is attached to a HVE valve 99. FIGS. 20-23
provide further details of these components.

[0113] As shown in FIGS. 20A-20E, the bite member 310
includes a top side 314 and a bottom side 316, wherein the
anterior edge 314c¢ of the top side 314 and the anterior edge
316c¢ of the bottom side 316 may be beveled. In addition, the
top side 314 and bottom side 316 of the bite member 310 lie
in divergent planes, i.e., respective planes that diverge from
one another at an acute angle so as to accommodate a patient’s
mouth in the open position. In this way, the patient’s mouth
may be maintained open at various angles depending on the
actual position of the bite member when placed in the mouth.
For example, given the acute angle between the divergent
planes of the top side 314 and bottom side 316, the father back
(i.e., posteriorly) in the mouth the bite member is placed, the
more open (i.e., the larger the opening of) the mouth. Obvi-
ously, the extent of such opening will be limited by the
patient’s anatomy.

[0114] As shown in FIGS. 19 and 20, the bite member 310
includes a conduit 312 to allow insertion of a tongue shield
aspirator and an evacuation tube into the body of the bite
member. However, in contrast with the embodiments
described previously, the conduit 312 extends through the
bite member 310 at an oblique angle with respect to the
vertical. Thus, the conduit has a distal end 3124 that is copla-
nar with a distal side 315 of the bite member 310 and is
configured to matingly receive a neck of a tongue shield
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aspirator, and a proximal end 3124 that extends through the
corner that connects the bite member’s proximal side 317 and
anterior side (i.e., anterior face) 318 and is configured to
receive an end of an evacuation tube. As will be described
below, offsetting of the conduit—and, therefore, of the distal
end 312qa thereof—at an oblique angle decreases resistance to
airflow through the tongue shield aspirator-bite member com-
bination.

[0115] As has been noted previously, the bite members
described herein may be generally made of material, and in
such a way, that when coupled to a bite grip, may create a
spring-like quality. In this regard, the top side 314 of the bite
member 310 includes cavities (or core-outs) 3144 that allow
for and/or enhance the spring effect when covered with an
upper member of a bite grip. Similarly, the bottom side 316 of
the bite member 310 includes cavities 3164 that allow for
and/or enhance the spring-like quality when covered with a
lower member of a bite grip.

[0116] The bite grip 320 shown in FIGS. 21A and 21B is
substantially identical to the bite grip 220 shown in FIGS.
16A and 16B. Thus, as described previously, the bite grip 320
includes an upper member 324 that is connected to a lower
member 326 via a spine 328. The upper member 324 includes
pockets 324a, 3245 for receiving therein respective protru-
sions 314a, 3145 on the top member 314 of the bite member
310. Similarly, the lower member 326 includes pockets 326a,
3266 for receiving therein respective protrusions 316a, 3165
on the bottom member 316 of the bite member 310. In addi-
tion, at a respective anterior edge thereof, the upper member
324 may include a lip 324¢, and the lower member 326 may
include a lip 326¢, with the former being configured to fit
around the beveled edge 314c¢, and the latter being configured
to fit around the beveled edge 316¢, of the bite member 310.
Moreover, each of the upper member 324 and the lower
member 326 may include, on its respective outer surface,
shaped regions 329, which are adapted to serve as “tooth” or
“molar” guides for a more secure fit between the patient’s
upper and lower jaws.

[0117] FIGS. 22A and 22B show an evacuation tube 330
having a first end 332, which is configured for slideable
insertion through the proximal end 3125 of the bite member
310, and a second end 338, which is configured to be remov-
ably coupled directly to a high-volume evacuation (HVE)
valve. As shown, the evacuation tube 330 may include a single
bend 334 so as to be generally [.-shaped, with an inner angle
a approximately equal to 100°. In embodiments of the inven-
tion, the angle o may be between about 85° and about 110°.

[0118] Proximate its first end 332, the evacuation tube 330
may include a radial flange 333 which, in turn, includes one or
more radial indentation(s) 335. In the illustrative embodiment
shown in FIGS. 22A and 22B, the radial flange 333 includes
three such indentations, which are circumferentially spaced
apart at irregular intervals. As shown, e.g., in FIG. 20E, the
bite member 310 may include one or more internal (radial)
protrusion(s) 313 which extend radially inwards, towards the
central axis of the conduit 312, and extend longitudinally
from the proximal end 31254 of the conduit 312 towards its
distal end 312a. In the illustrative embodiment shown, the
bite member 310 includes three such protrusions, which are
also circumferentially spaced apart at irregular intervals, but
disposed such that, in a given orientation, and only in that
orientation, the protrusions 313 will be aligned with the
indentations 335 of the evacuation tube 330.
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[0119] The above-described combination of indentation(s)
and protrusion(s) provides a lock-and-key locking mecha-
nism for maintaining the evacuation tube 330 in a longitudi-
nally-locked, but rotatable relationship relative to the bite
member 310. In practice, in order to detachably secure the
evacuation tube 330 to the bite member 310 when the latter is
held between a patient’s upper and lower teeth (e.g., in the
position shown in FIG. 20E), the indentations 335 are first
lined up with the protrusions 313, and the first end 332 of the
evacuation tube 330 is moved inwardly through the proximal
end 3125 of the conduit 312. Once the edge 336 of the evacu-
ation tube 330 has reached the protrusions 313, the evacuation
tube 330 is rotated, either clockwise or counter-clockwise, to
lock the evacuation tube 330 with respect to the bite member
310. In order to remove the evacuation tube, the above-de-
scribed process is reversed, wherein the evacuation tube is
turned until the indentations 335 are again aligned with the
protrusions 313, and then the evacuation tube is pulled out-
wardly.

[0120] In embodiments of the invention, the protrusions
313 and indentations 335 may be positioned such that the
evacuation tube 330 can be inserted into, and removed from,
the bite member 310 only when rotated in the anterior posi-
tion. Thus, by way of example, FIG. 20E shows the position
of'the bite member 310 as it would be held between a patient’s
right-hand upper and lower teeth. The perspective of FIG.
20E is therefore that of one looking at the patient’s right
profile. With reference to FIG. 18, the evacuation tube must
be connected to the bite member 310 shown in FIG. 20E such
that, in use, the second end 338 of the evacuation tube points
generally to the left of the diagram, i.e., away from the
patient’s mouth. For ease of discussion, this may be referred
to as “Position 2”. However, given the placement of the pro-
trusions 313, the latter will be aligned with the indentations
335 only when the evacuation tube 330 is oriented such that
its second end 338 points generally to the right of the diagram.
For ease of discussion, this may be referred to as “Position 1.
In practice, therefore, once the protrusions and mating inden-
tations have been aligned and the first end 332 of the evacu-
ation tube is inserted into the conduit 312, the evacuation tube
330 is rotated about 180° so as to be placed in Position 2.
Given that the evacuation tube may be separated from the bite
member only in Position 1, the lock-and-key mechanism
ensures that the evacuation tube will not detach from the bite
member during use, even if the evacuation tube-HVE valve
assembly happens to be rotated by a few degrees, as long as
the evacuation tube is not rotated all the way back to Position
1. In addition, given the configuration of the conduit 312 and
the evacuation tube 330, during use, the evacuation tube 330
exits the patient’s mouth at the conduit’s oblique angle, rather
than laterally, and then bends at an angle ., thereby creating
greater patient comfort and increased operating space for the
operator’s hands and instruments.

[0121] FIGS. 23A-C show a tongue shield aspirator 340 in
accordance with an embodiment ofthe present invention. The
tongue shield aspirator 340 includes features that are similar
to those described above in connection with the tongue shield
aspirators 40, 240 shown in FIGS. 3 and 4. Specifically, the
tongue shield aspirator 340 has a first (proximal) flap 340a,
which is configured to retract a patient’s tongue, and a second
(distal) flap 3405, which is configured to retract a patient’s
cheek. The first and second flaps are joined to one another at
a transition section 349 such that, when viewed from the
perspectives shown in FIGS. 23A and 23B, the transition
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section 349 forms the narrowest section of the tongue shield
aspirator 340, thereby forming an isthmus between the flaps
340a, 3405. As before, it is noted that, although the flaps
340a, 3405 are described as being “joined” at the transition
section 349, this is simply for ease of reference. In practice,
the tongue shield aspirator 340 may be manufactured as a
one-piece, or unitary, component, or the two flaps 340a, 3405
may be manufactured separately, and then coupled to one
another at the transition section 349.

[0122] The tongue shield aspirator 340 includes a longitu-
dinal hollow lumen (not shown, but substantially identical to
the longitudinal hollow lumen 41 shown in FIG. 3) that is in
fluid communication with a multiplicity of channels that may
extend at an angle therefrom. More specifically, the proximal
flap 340a and/or the distal flap 34056 of the tongue shield
aspirator 340 may be formed from a first (posterior) layer
348a and a second (anterior) layer 3485 which are connected
to, but spaced apart from, one another by transverse walls
348c¢ (shown in phantom in FIG. 23A). As shown, e.g., in FIG.
23C, each set of two consecutive walls 348¢ that are disposed
above the longitudinal lumen forms an upper channel 342
which extends from the longitudinal lumen towards the top
edge 340c¢ of the proximal flap 340qa. Similarly, each set of
two consecutive walls 348¢ that are disposed below the lon-
gitudinal hollow lumen forms a lower channel 343 which
extends from the longitudinal lumen towards the bottom edge
340d of the proximal flap 340a. With this construction, the
longitudinal hollow lumen itself is formed as an axial pas-
sageway having intermittent boundary sections that are
defined by the ends of the transverse walls 348¢ that are
closest to the longitudinal lumen. In this way, the channels
342, 343 provide a plurality of conduits for debris and fluid
evacuation, thereby allowing for simultaneous aspiration of
debris and fluid from top (palate of mouth) to bottom (floor of
mouth), and through the passageway, during dental proce-
dures.

[0123] It is again noted that, while, in the embodiment of
FIGS. 23A-C, the tongue shield aspirator 340 is shown to
include a plurality of upper channels and a plurality of lower
channels, this is by way of illustration only. Thus, a tongue
shield aspirator in accordance with embodiments of the
invention may include one or more of each of the upper
channel(s) 342 and lower channel(s) 343. In addition, the
posterior and anterior layers 348a, 3486 and the transverse
walls 348¢ may be made of flexible material so as to enable
proper placement of the tongue shield aspirator in the
patient’s mouth. Thus, each of the walls 348¢ is “transverse”
in that it is generally perpendicular to the inner surfaces of the
posterior and anterior layers 348a, 34856 when the tongue
shield aspirator is laid flat (i.e., as shown in the figures) but
flexes along with these layers 348a, 3485 when the tongue
shield aspirator itself is flexed, e.g., for placement in the
patient’s mouth.

[0124] As discussed previously in connection with the
embodiments of FIGS. 3 and 4, a tongue shield aspirator
having the above-described construction may be considered
an “open” tongue shield in the sense that the upper and lower
edges of the tongue shield are open to, or in communication
with, the patient’s oral cavity. Thus, with reference to FIGS.
23 A-C, each upper channel 342 extends towards the open top
edge 340c¢ of the proximal flap 340a, wherein the top edge
340c¢ is formed by the respective top edges of the posterior
layer 348a and the anterior layer 3485 in the region of the
proximal flap 340q. Similarly, each lower channel 343
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extends towards the open bottom edge 3404 of the proximal
flap 340a, wherein the bottom edge 3404 is formed by the
respective bottom edges of the posterior layer 348a and the
anterior layer 3485 in the region of the proximal flap 340a. In
this way, each of the top edge 340c¢ and the bottom edge 3404
of the proximal flap 340a is open along the entirety of the
length thereof. In embodiments of the invention, the upper
opening defined by the space between the top edges of the
anterior and posterior layers, and the lower opening defined
by the space between the bottom edges of the anterior and
posterior layers may extend through the transition section 349
(as shown, e.g., in FIG. 23C), as well as at least a portion of
the distal flap 34054.

[0125] FIG. 23C also shows a hollow neck 346 that is
symmetrical with respect to the planes of the posterior and
anterior layers 348a, 3485. Thus, in contrast to the embodi-
ments shown in FIGS. 3 and 4, where the necks 46, 246
extend at an angle from the respective planes of the tongue
shield aspirators 40, 240, the neck 346 of the tongue shield
aspirator 340 shares the central axis of the longitudinal pas-
sageway defined therethrough. Thus, the passageway extends
from a distal end 3465, through the proximal flap 340qa, and
through the proximal end 346a of the neck 346. As such, the
proximal end of the passageway coincides with the proximal
end of the hollow neck. In embodiments of the invention, the
distal end 3465 of the passageway may be located at a point
along a longitudinal portion of the proximal flap 340aq, the
transition section 349, or the distal flap 3405.

[0126] With reference to FIGS. 18-20, the neck 346 is con-
figured to be matingly received through the distal end 312a of
the bite member’s conduit 312. In this regard, on its posterior
side, the neck 346 may include a longitudinal projection 344
that mates with a groove 311 defined within a wall of the
conduit 312. Specifically, as shown, e.g., in FIGS. 20A and
20D, the groove 311 starts from the distal end 312a and
extends longitudinally through a portion of the conduit 312.
Thus, when assembling the device 300, the projection 344
aids in correctly orienting the tongue shield aspirator 340
with respect to the bite member 310. In addition, when
assembled, the combination of the projection 344 and the
groove 311 prevents rotation of the tongue shield aspirator
340. As such, in embodiments of the invention, the tongue
shield aspirator mates with the bite member in a non-rota-
tional, as well as a non-pivotable, manner.

[0127] Referring back to FIGS. 23A-C, in embodiments of
the invention, one or both of the flaps 340a, 34056 may include
finger-like projections 345 on the bottom and/or top edge
thereof, thereby creating a “one-size-fits-all” feature and pro-
viding a comfortable form-fitting seal within the patient’s
mouth. Thus, in the embodiment shown, each of the posterior
and anterior layers includes projections 345 on each of its top
and bottom edges in the region of the proximal flap 340q, with
the posterior layer having a profile that extends beyond the
profile of the anterior layer, i.e., the top and bottom edges of
the posterior layer extend beyond the respective top and bot-
tom edges of the anterior layer. Moreover, the tongue shield
aspirator 340 may include a longitudinal stiffener 347 on the
anterior layer 3485 to prevent kinking when the tongue shield
aspirator is flexed and/or bent for placement within the
patient’s oral cavity.

[0128] Itisalsonotedthat the first end 332 of the evacuation
tube 330 is configured to fit within the hollow neck 346 of the
tongue shield aspirator 340. Thus, when assembled, the
tongue shield aspirator’s neck receives therein the first end
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332 of the evacuation tube so as to form a friction fit within the
bite member’s conduit 312, thereby decreasing the likelihood
of'leakage and improving stability of the assembled device. In
connection with the assembled device, as mentioned previ-
ously, offsetting of the conduit—and, therefore, of the distal
end 312qa thereof—at an oblique angle decreases resistance to
airflow through the tongue shield aspirator-bite member com-
bination. This goal is also furthered by the symmetrical,
rather than angled, placement of the neck 346 with respect to
the planes of the posterior and anterior layers 348a, 3485.
[0129] FIGS. 24A-D show a tongue shield aspirator 440 in
accordance with an alternative embodiment of the invention.
As shown in the Figures, the tongue shield aspirator 440 is
substantially similar to the tongue shield aspirator 340 dis-
cussed immediately above. Thus, tongue shield aspirator 440
is an open component having a first (proximal) flap 440a,
which is configured to retract a patient’s tongue, a transition
section 449, a second (distal) flap 4405, which is configured
to retract a patient’s cheek, and a longitudinal passageway
441 that is in fluid communication with one or more channels
that may extend at an angle from the passageway.

[0130] The proximal flap 440a and/or the distal flap 4405 of
the tongue shield aspirator 440 may be formed from a first
(posterior) layer 4484 and a second (anterior) layer 4485
which are connected to, but spaced apart from, one another by
walls 448¢ (shown in phantom in FIG. 24A). As shown, e.g.,
in FIGS. 24 A and 24C, each set of two consecutive walls 448¢
that are disposed above the passageway forms an upper chan-
nel 442 which extends from the passageway towards the top
edge 440c¢ of the proximal flap 440q. Similarly, each set of
two consecutive walls 448c¢ that are disposed below the lon-
gitudinal hollow lumen forms a lower channel 443 which
extends from the longitudinal lumen towards the bottom edge
440d of the proximal flap 440a.

[0131] The tongue shield aspirator 440 also includes a hol-
low neck 446 that is symmetrical with respect to the planes of
the posterior and anterior layers 448a, 4485, such that the
passageway 441 extends from a distal end 4465, through the
proximal flap 440a, and through the proximal end 446a of the
neck 446. As such, the proximal end of the passageway coin-
cides with the proximal end of the hollow neck. In embodi-
ments of the invention, the distal end 4464 of the passageway
may be located at a point along a longitudinal portion of the
proximal flap 440a, the transition section 449, or the distal
flap 44064.

[0132] Thehollow neck 446 is configured to receive therein
the first end 332 of the evacuation tube 310 so as to form a
friction fit within the bite member’s conduit 312. In addition,
on its posterior side, the neck 446 may include a longitudinal
projection 444 that mates with the groove 311. The tongue
shield aspirator 440 may also include a longitudinal stiffener
447 on the anterior layer 4485 to prevent kinking when the
tongue shield aspirator is flexed and/or bent for placement
within the patient’s oral cavity.

[0133] As with the embodiment shown in FIG. 23, the
posterior layer 448a may have a profile that extends beyond
the profile of the anterior layer 4485, i.c., the top and bottom
edges of the posterior layer extend beyond the respective top
and bottom edges of the anterior layer. However, in contrast
with the tongue shield aspirator 340, the tongue shield aspi-
rator 440 has no projections (i.e., similar to projections 345)
on the posterior layer 448a, and the anterior layer 4485 now
includes a cut-out pattern along at least a portion of each of'its
top and bottom edges in the region of the proximal flap 440a.
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Specifically, with reference to FIG. 24 A, each upper channel
442 has a lower end that is in direct fluid communication with
the passageway 441, and an upper end towards the top edge of
the anterior layer 4485. Similarly, each lower channel 443 has
an upper end that is in direct fluid communication with the
passageway 441, and a lower end towards the lower edge of
the anterior layer 448b. In turn, the top edge of the anterior
layer 44856 includes an indentation 442a proximate the upper
end of one or more of the upper channel(s) 442, and the
bottom edge of the anterior layer 4485 includes an indenta-
tion 443a proximate the lower end of one or more of the lower
channel(s) 443.

[0134] Thus, in the illustrative embodiment shown in FIG.
24A, there are three such indentations 442a, 4425 on each of
the top and bottom edges of the anterior layer 4485 in the
region of the proximal flap 440a. Together, the three top
indentations 442a comprise a top cut-out pattern, and the
three bottom indentations 443a comprise a bottom cut-out
pattern, each of which aids in enhancing debris and fluid
aspiration from the patient’s oral cavity. It is noted that, in
embodiments of the invention, each of the top and bottom
edges of the anterior layer 4485 may include one or more such
indentations, which indentations may be disposed further
(distally) along the tongue shield, e.g., in and/or around the
transition section 449.

[0135] FIGS. 25A-D show an open tongue shield aspirator
540 in accordance with an alternative embodiment of the
invention. As shown in the figures, the tongue shield aspirator
540 is substantially similar to the tongue shield aspirator 440
discussed immediately above, except for the following dif-
ferences. First, as shown in FIGS. 25A and 25D, the anterior
layer 548b does not extend as far distally as the posterior layer
548a. Rather, in this embodiment, the anterior layer 5485 is
longitudinally shorter than the posterior layer 548a, such that
the distal edge 548d of the anterior layer 5485 is located
proximally to the distal edge of the posterior layer 548a (i.e.,
located proximally to the distal edge of the distal flap 5405).
[0136] The tongue shield aspirator 540 also includes a hol-
low neck 546 that is symmetrical with respect to the planes of
the posterior and anterior layers 548a, 5485, such that the
passageway 541 extends from a distal end 5465, through the
proximal flap 540a, and through the proximal end 546a of the
neck 546. As such, the proximal end of the passageway coin-
cides with the proximal end 5464 of the hollow neck, and the
distal end 5465 of the passageway coincides with the distal
end 5484 of the anterior layer 5485. Thus, in the embodiment
shown in FIGS. 25A-25D, the tongue shield aspirator 540 is
open in the sense that, in addition to the upper and lower edges
of the tongue shield, the distal end of the passageway is also
open to, or in communication with, the patient’s oral cavity.
This provides various advantages, including enhanced fluid
and debris aspiration, as well as facilitated bending at or
around the transition section 549.

[0137] Second, in addition to the anterior longitudinal stift-
ener 547, the tongue shield aspirator 540 may also include a
posterior longitudinal stiffener 545 on the back (i.e., poste-
rior) side of the posterior layer 548a for added support, e.g.,
when the tongue shield aspirator is flexed and/or bent for
placement within the patient’s oral cavity. In the embodiment
of FIG. 25, the anterior stiffener 547 is integral with the neck
546, and has a distal end that coincides with the distal end of
the anterior layer 548b. The posterior stiffener 545 is also
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integral with (a posterior side of) the neck 546, but extends
longitudinally past the transition section 549, as shown in
FIG. 25B.

[0138] As mentioned, the tongue shield aspirator 540 is
substantially similar to the tongue shield aspirator 440. Thus,
for example, the tongue shield aspirator 540 may include one
or more top indentations 542a and one or more bottom inden-
tations 543a. In addition, as shown in FIG. 25A, the distal
edge 5484 of the anterior layer 5485 and/or the distal edge of
the anterior stiffener 547 may include a longitudinal indenta-
tion to further enhance debris and fluid aspiration from the
patient’s oral cavity.

[0139] FIG. 25E shows an intra-oral device 500 in accor-
dance with this embodiment of the invention. As shown, in
addition to the tongue shield aspirator 540, the device 500
includes the same overall components that were discussed
above in connection with FIG. 18, namely, a bite member
310, a bite grip 320, and an evacuation tube 330 that, at one
end, is attached to a HVE valve 99.

[0140] FIGS. 26A-26B show an open tongue shield aspira-
tor 640 in accordance with an alternative embodiment of the
invention. As shown in the figures, the tongue shield aspirator
640 is substantially similar to the tongue shield aspirator 540
discussed above, except that the tongue shield aspirator 640
now includes a raised portion 648e¢ on the distal flap 6405.
Thus, as in FIGS. 25A and 25D, the anterior layer 6485 is
longitudinally shorter than the posterior layer 648a, such that
the distal edge 6484 of the anterior layer 6485 is located
proximally to the distal edge of the posterior layer 648a (i.e.,
located proximally to the distal edge of the distal flap 6405).
The tongue shield aspirator 640 also includes a hollow neck
646 that is symmetrical with respect to the planes of the
posterior and anterior layers 648a, 648b, such that the pas-
sageway 641 extends from a distal end 6465, through the
proximal flap 640a, and through the proximal end 646a of the
neck 646. As such, the proximal end of the passageway coin-
cides with the proximal end 6464 of the hollow neck, and the
distal end 6465 of the passageway coincides with the distal
end 6484 of the anterior layer 6485. Thus, the tongue shield
aspirator 640 is open to, or in communication with, the
patient’s oral cavity through the distal end of the passageway
as well as the upper and lower edges of the tongue shield.
[0141] Also, in addition to the anterior longitudinal stift-
ener 647, the tongue shield aspirator 640 may also include a
posterior longitudinal stiffener 645 on the back (i.e., poste-
rior) side of the posterior layer 648a for added support. As
before, the anterior stiffener 647 may be integral with the
neck 646, and has a distal end that coincides with the distal
end of the anterior layer 6485. The posterior stiffener 645 may
also be integral with (a posterior side of) the neck 646, and
may extend longitudinally past the transition section 649.
[0142] Moreover, the tongue shield aspirator 640 may
include one or more top indentations 642a and one or more
bottom indentations 643a. In addition, the distal edge 6484 of
the anterior layer 6485 and/or the distal edge of the anterior
stiffener 647 may include a longitudinal indentation to further
enhance debris and fluid aspiration from the patient’s oral
cavity.

[0143] As shown in FIGS. 26 A-26B, however, on its ante-
rior side, the posterior layer 648a includes a raised portion
648¢ that, distally, may abut the distal end of the distal flap
6405. Proximally, however, the raised portion 648¢ may be
shaped so as to guide fluid and debris towards the distal end
6466 of the passageway 641. Thus, in the exemplary embodi-
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ment shown in FIG. 26A, the proximal side of the raised
portion 646¢ is shaped like a truncated triangle, such that,
when placed in a patient’s oral cavity, fluid and/or debris from
atop side of the cavity is directed towards the passageway 641
along the Arrow “B”, while fluid and/or debris from a bottom
side of the cavity is directed towards the passageway 641
along the Arrow “A”. As noted, however, other shapes and
configurations may also be used, so long as the proximal side
of'the raised portion 648e helps guide fluid/debris towards the
passageway 641.

[0144] It is noted that, in embodiments of the invention,
such as those shown, e.g., in FIGS. 23-24, the anterior stiff-
ener (e.g., stiffener 347) may extend distally from the anterior
side of the hollow neck. In other embodiments, however, the
stiffener may be physically separate from the neck, may be
comprised of a series of spaced-apart, smaller stiffeners, and/
or may be disposed on the anterior layer at various points
along the longitudinal axis of the tongue shield aspirator.
Similarly, in FIGS. 25-26, e.g., the posterior stiffener (e.g.,
the stiftener 545) is shown to extend distally from the poste-
rior side of the hollow neck. In other embodiments, however,
the posterior stiffener may be physically separate from the
neck, may be comprised of a series of spaced-apart, smaller
stiffeners, and/or may be disposed on the posterior layer at
various points along the longitudinal axis of the tongue shield
aspirator.

[0145] FIGS. 27A and 27B show an intra-oral device 600
after placement within a patient’s mouth. Specifically, FIG.
27A shows the placement of the device 600 and, more par-
ticularly, of the bite member-bite grip 310, 320 combination
between the patient’s upper and lower jaws without showing
the patient’s mouth or cheeks. FIG. 27B shows the latter and,
as such, shows the distal portion of the distal flap 6405 in
phantom, as this portion is bent within the mouth so as to
retract the patient’s cheek. It is noted that, while FIGS. 27A
and 27B, as well as the ensuing discussion in connection with
methodology, are directed to the intra-oral device 600 and its
constituent components, this is for illustrative purposes only,
and the discussion may be equally applicable to one or more
of the other intra-oral devices and/or components described
herein.

[0146] As has been noted previously, the intra-oral device
600 may be assembled by attaching an unused bite grip 320 to
a sterilized bite member 310. The autoclavable components
of the device, such as, e.g., the bite member 310 and the
evacuation tube 330 may be sterilized in steam autoclave at a
(max) temperature of 134° C. Next, an unused tongue shield
640 is inserted into the distal end 3124 of the conduit 312 of
the bite member, such that the proximal edges of the posterior
and anterior layers 648a, 6485 are flush with the distal side
315 of the bite member 310 (see, e.g., FIG. 20). A sterilized
evacuation tube 330 is then inserted into the proximal end
3125 of the conduit 312, ensuring that the evacuation tube is
rotated so as to be in its most anterior or forward position and
such that the protrusions 313 are aligned with the indentations
335 of the evacuation tube 330. As the evacuation tube is
inserted into the bite member, its distal end is configured to
insert into the hollow neck 646 of the tongue shield 640
within the conduit 312. The evacuation tube 330 is then
rotated to lock it in place. Finally, the proximal end of the
evacuation tube is inserted directly into a HVE valve 99 (see,
e.g., FIG. 25E).

[0147] Once assembled, the intra-oral device 600 may be
inserted into the patient’s oral cavity. Prior to doing so, how-
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ever, water may be sprayed on the posterior side of the tongue
shield aspirator (i.e., the side that will be in contact with the
patient’s tongue so as to retract it) to lubricate it. To insert the
intra-oral device, the bite member-bite grip combination is
positioned toward the center of the patient’s mouth, and then
gently inserted and moved towards a lateral position—which
may, e.g., be performed with a curling, or rotating motion—
within the cavity, preferably in one smooth motion. Thus, in
the illustrative example shown in FIG. 27, the bite member-
bite grip combination is first positioned (outside the mouth)
towards the center of the mouth. With the proximal side (i.e.,
the left side looking at the diagrams in FIGS. 27A and 27B) of
the device held with one hand, the operator then gently bends
the distal side, such that the distal flap 6405 curls outwards
from the plane of the page in FIG. 27.

[0148] With the patient’s mouth open, the bite member-bite
grip combination is then inserted into the mouth and moved
towards the left of the diagrams in FIG. 27, until it reaches the
space between the upper and lower teeth. After the bite mem-
ber-bite grip combination has been inserted into the mouth,
and as it begins to be moved to a lateral position within the
mouth, the rest of the device—i.e., the proximal flap, the
transition section, etc., of tongue shield aspirator—follows,
such that, by the time the bite member-bite grip combination
is at the patient’s teeth, the operator begins to release the
bending pressure on the distal end of the tongue shield aspi-
rator so as to enable it to become uncurled within the mouth.

[0149] Infollowing the bite member-bite grip combination,
as it enters the mouth, the tongue retractor portion (e.g., the
proximal flap 640a) of the tongue shield aspirator folds as its
top and bottom edges encounter the incisal edges of the ante-
rior teeth, thereby gently pressing the tongue into a retracted
position. The bite member-bite grip combination is now posi-
tioned behind the first mandibular bicuspid—on the right
quadrant of the patient’s mouth in FIG. 27—and the transition
section is positioned distal to the last molar(s)—on the left
quadrant of the patient’s mouth in FIG. 27. The distal flap
6405 is then released so as to uncurl and retract the patient’s
(left) cheek. With the device in position, the patient is then
asked to close gently and so as to position the bite member-
bite grip combination comfortably between maxillary and
mandibular teeth of the mouth’s left quadrant. With the HVE
valve having been assembled, as described above, prior to
insertion of the device, the valve may now be turned on so that
treatment may be started.

[0150] It is noted that FIGS. 27A and 27B illustrate the
positioning of the intra-oral device 600 in the mouth so as to
prepare an obstruction-free operative space on the left side of
the patient’s mouth. For work to be performed on the right
side of the patient’s mouth, the same assembly and insertion
procedures as those described above would be followed,
expect that, here, the evacuation tube-HVE valve combina-
tion would be positioned to the right, and the distal flap 6405
to the left, side of the diagram shown in FIG. 27 and, upon
insertion into the oral cavity, the bite member-bite grip com-
bination would be moved to the right side of the diagrams. No
additional steps are required; as has been noted previously,
the bite member is fully symmetrical, and the tongue shield
aspirator is symmetrical about its longitudinal axis and, as
such, configured for bilateral use in the mouth.

[0151] As has been discussed previously, any one or more
of'the tongue shield aspirators described in the present appli-
cation may be adapted for manufacture in a variety of sizes,
including adult and pediatric sizes. In addition, or in the
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alternative, any one or more of the tongue shield aspirators
described in the present application may include a “one-size-
fits-all” feature, whereby the periphery of the posterior layer
and/or the anterior layer of the tongue shield aspirator may be
trimmed for a more precise fit in the patient’s mouth. In this
regard, it is important to note that the shapes and sizes, includ-
ing the relative sizes, of the posterior and anterior layers and
the proximal and distal flaps are not limited to those described
or shown. Rather, these elements may take on various shapes
and/or sizes.

[0152] Thus, for example, FIGS. 28A and 28B show a
tongue shield aspirator 740 according to an embodiment of
the invention, wherein the anterior layer 7485 and neck 746 of
the tongue shield aspirator 740 are identical to the anterior
layer 6485 and neck 646 of the tongue shield aspirator shown,
e.g., in FIG. 26. However, the posterior layer 748a is now
configured such that each of the proximal flap 740a and the
distal flap 7405 is larger in size, and of a quasi-rectangular,
rather than simply an arcuate, shape. As in the embodiment
shown in FIG. 26, the posterior layer 748a may also include
araised portion 748¢ on its distal flap 7405 for helping direct
debris and fluids toward the passageway 741. In embodiments
of the invention, the proximal and distal flaps may take on
various shapes and sizes.

[0153] Similarly, in alternative embodiments, in addition
to, or in place of, varying the shapes and/or relative sizes of
the proximal and distal flaps, the above-mentioned “one-size-
fits-all” feature enables not only peripheral trimming, but also
shortening of the tongue shield aspirator by cutting along a
line that is generally perpendicular to its the longitudinal axis
and is positioned proximally to the tongue shield’s distal end.
Thus, for example, FIGS. 29A-29C show a the tongue shield
aspirator 840 that has been trimmed, or cut, so as to include a
proximal flap 8404 only.

[0154] As shown, the tongue shield aspirator 840 includes
all of the elements of, e.g., the tongue shield aspirator 640
shown in FIGS. 26 and 27, except that it has been cut proxi-
mally to the distal end of the anterior layer 6485. Thus,
although the anterior layer 8485 of the tongue shield aspirator
840 still includes a cut-out pattern along at least a portion of
its top and bottom edges, it no longer includes a longitudinal
indentation at its distal edge. The tongue shield aspirator 840
does, however, still include a hollow neck 846 which has a
longitudinal projection 844 on its posterior side and is in fluid
communication with the passageway 841, an anterior stift-
ener 847, a posterior stiffener 845, walls 848¢, etc. It should
be noted that the tongue shield aspirator may be trimmed
along different points on its longitudinal axis. Thus, for
example, the tongue shield aspirator may be cut at the distal
end of the passageway, or at a point along the transition
section, etc.

[0155] FIGS. 30A and 30B show placement of the tongue
shield aspirator 840 within a patient’s mouth. As can be seen,
this is substantially identical to the diagrams shown in FIGS.
27A and 27B, except that the tongue shield aspirator no
longer includes a distal flap for retracting the patients’ (left)
cheek. As discussed in connection with FIG. 27, in order to
prepare an operative space on the right side of the patient’s
mouth, the same assembly and insertion procedures as those
described above would be followed, expect that, here, the
evacuation tube-HVE valve combination would be posi-
tioned to the right, and the distal end of the proximal flap 840«
to the left, side of the diagram shown in FIG. 30.
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[0156] It is also important to note that one or more of the
components discussed in the instant application may be
adapted for use in conjunction with one or more of the other
components described herein. Thus, for example, any one of
the bite members discussed herein may be adapted for use
with any one of the tongue shield devices discussed herein,
and any one or more of the latter combination of components
may be adapted for use with, e.g., any one of the evacuation
tubes discussed herein, and so on. In addition, while a specific
type of HVE valve 99 is described and shown in the diagrams,
this is by way of illustration, and not limitation. As such, any
standard-sized (e.g., 2-inch diameter) HVE may be used in
conjunction with the components of the inventions described
herein.

[0157] Also, as mentioned previously in connection with
the tongue shield aspirator 40, although the flaps ofthe tongue
shield aspirator of the various embodiments of the invention
are described herein as being “joined” at a transition section
(e.g., transition section 49), this is simply for ease of refer-
ence. In practice, any of the tongue shield aspirators described
hereinabove may be manufactured as a unitary one-piece
component, or the two flaps (e.g., flaps 40a, 405) may be
manufactured separately, and then joined to one another at the
transition section.

[0158] While the description above refers to particular
embodiments of the present invention, it will be understood
that many modifications may be made without departing from
the spirit and scope thereof. The accompanying claims are
intended to cover such modifications as would fall within the
true scope and spirit of the present invention.

[0159] The presently disclosed embodiments are therefore
to be considered in all respects as illustrative and not restric-
tive, the scope of the invention being indicated by the
appended claims, rather than the foregoing description, and
all changes which come within the meaning and range of
equivalency of the claims are therefore intended to be
embraced therein.

What is claimed is:
1. An intra-oral device comprising:
an open tongue shield aspirator including:

a first layer having a posterior side, an anterior side, a
proximal edge, a distal edge, a bottom edge, and a top
edge;

a second layer having a posterior side, an anterior side, a
proximal edge, a distal edge, a bottom edge, and a top
edge, wherein the proximal edges of the first and
second layers are substantially flush with each other,
and the posterior side of the second layer is connected
to the anterior side of the first layer by a plurality of
walls such that the first and second layers are spaced
apart from one another and define therebetween an
axial passageway, said passageway having a distal
end that coincides with the second layer’s distal edge
and is configured to be directly exposed to a patient’s
oral cavity; and

a hollow neck extending proximally from the proximal
edges of the first and second layers and in fluid com-
munication with said passageway, wherein the neck’s
proximal end constitutes the passageway’s proximal
end;

an evacuation tube having a first end, and a second end
configured to be coupled directly to a high-volume
evacuation (HVE) valve; and
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a bite member configured to be disposed between the
patient’s upper and lower teeth and defining a conduit
therethrough, wherein, at a distal end of the conduit, the
bite member is configured to detachably mate with the
neck of'the tongue shield aspirator and, at a proximal end
of the conduit, the bite member is configured to detach-
ably mate with the first end of the evacuation tube,
thereby providing fluid communication between the
HVE valve and the patient’s oral cavity via said evacu-
ation tube, conduit, and passageway.

2. The device of claim 1, wherein the tongue shield aspi-

rator and the bite member are made of different materials.

3. The device of claim 1, wherein at least one of the bite
member and the evacuation tube is made of autoclavable
material.

4. The device of claim 3, wherein the bite member and the
evacuation tube are made of autoclavable resin.

5. The device of claim 3, wherein said autoclavable mate-
rial is an amorphous thermoplastic polyetherimide.

6. The device of claim 1, wherein the tongue shield aspi-
rator is made of flexible material.

7. The device of claim 6, wherein said material is a soft
thermoplastic elastomer.

8. The device of claim 1, wherein the tongue shield aspi-
rator includes a proximal flap configured to retract the
patient’s tongue.

9. The device of claim 8, wherein the tongue shield aspi-
rator further includes a distal flap configured to retract the
patient’s cheek.

10. The device of claim 8, wherein the proximal and distal
flaps are joined to one another at a transition section, said
transition section being narrower than each of the flaps so as
to form an isthmus therebetween.

11. The device of claim 10, wherein the first layer is a
unitary component.

12. The device of claim 10, wherein the proximal flap and
the distal flap are separate components and are individually
coupled to the transition section.

13. The device of claim 10, wherein at least one of the
proximal flap, the distal flap, and the transition section is
made of position-memory material.

14. The device of claim 8, wherein the distal flap includes
araised portionto direct fluid towards the passageway’s distal
end.

15. The device of claim 1, wherein the tongue shield aspi-
rator is a unitary component.

16. The device of claim 1, wherein the second layer is
longitudinally shorter than the first layer, such that the distal
edge of the second layer is proximal to the distal edge of the
first layer.

17. The device of claim 1; said plurality of walls including
two walls disposed above the axial passageway so as to form
anupper channel extending from the passageway towards the
top edge of the second layer, and two walls disposed below
the axial passageway so as to form a lower channel extending
from the passageway towards the bottom edge of the second
layer, wherein the upper channel provides fluid communica-
tion between the passageway and an upper portion of the
patient’s oral cavity, and the lower channel provides fluid
communication between the passageway and a lower portion
of the patient’s oral cavity.

18. The device of claim 17, further including at least three
upper walls above the passageway, wherein each set of two
consecutive upper walls forms an upper channel, and at least
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three lower walls below the axial passageway, wherein each
set of two consecutive lower walls forms a lower channel, so
as to form a multiplicity of upper and lower channels that
provide fluid communication between the passageway and
the patient’s oral cavity.

19. The device of claim 17, wherein each said channel
extends at an angle with respect to the axial passageway.

20. The device of claim 17, wherein the upper channel has
an upper end towards the top edge of the second layer, the
lower channel has a lower end towards the lower edge of the
second layer, the top edge of the second layer includes an
indentation proximate said upper end of the upper channel,
and the bottom edge of the second layer includes an indenta-
tion proximate said lower end of the lower channel.

21. The device of claim 1, wherein the second layer’s distal
edge that coincides with the passageway’s distal end includes
a longitudinal indentation.

22. The device of claim 1, wherein the tongue shield aspi-
rator includes a longitudinal stiffener.

23. The device of claim 1, wherein the tongue shield aspi-
rator mates with the bite member in a non-rotational, non-
pivotable manner.

24. The device of claim 1, wherein a posterior side of the
neck includes a longitudinal projection and the bite member’s
conduit includes a groove to matingly receive said projection
s0 as to prevent rotation of the tongue shield aspirator.

25. The device of claim 1, wherein the tongue shield aspi-
rator’s neck is configured to receive therein the first end of the
evacuation tube so as to form a friction fit within the bite
member’s conduit.

26. The device of claim 1, wherein the bite member has a
proximal side, a distal side, a top side, and a bottom side, and
wherein the distal end of the conduit is coplanar with the bite
member’s distal side.

27. The device of claim 26, wherein the conduit extends
through the bite member at an oblique angle.

28. The device of claim 27, wherein the bite member has a
posterior side and an anterior side, and the conduit’s proximal
end extends through a portion of each of the bite member’s
proximate and anterior sides.

29. The device of claim 27, wherein the evacuation tube is
approximately [-shaped such that, when coupled to the bite
member, it exists the patient’s mouth at said oblique angle and
then bends posteriorly at an angle of between about 85° and
about 110°.

30. The device of claim 26, wherein each of the bite mem-
ber’s top and bottom sides defines a plurality of cavities
therein.

31. The device of claim 26, wherein said top and bottom
sides lie in respective planes that diverge from each other.

32. The device of claim 26, further including a bite grip
having an upper member configured to fit over the bite mem-
ber’s top side and engageable by the patient’s upper teeth and
a lower member configured to fit over the bite member’s
bottom side and engageable by the patient’s lower teeth.

33. The device of claim 32, wherein each of said upper and
lower members of the bite grip includes shaped regions for
receiving the patient’s teeth.

34. The device of claim 1, further including a locking
mechanism to detachably secure the evacuation tube to the
bite member.

35. The device of claim 34, wherein the locking mecha-
nism includes:

Nov. 5, 2009

aradial flange proximate the first end of the evacuation tube
and having one or more radial indentations; and

one or more internal radial protrusions adjacent said proxi-
mal end of the bite member’s conduit,

wherein the first end of the evacuation tube is longitudi-
nally moveable within the conduit only when the one or
more radial indentations are aligned with the one or
more internal radial protrusions.

36. An intra-oral device comprising:

a unitary tongue shield aspirator including:

a first layer comprising a proximal flap configured to
retract a patient’s tongue;

a second layer spaced apart from the first layer by a
plurality of walls so as to define between said layers
an axial passageway in direct communication with the
patient’s oral cavity, said plurality of walls forming at
least one upper channel extending at an angle from the
passageway to a top edge of the second layer and at
least one lower channel extending at an angle from the
passageway to the bottom edge of the second layer so
as to provide fluid communication between the pas-
sageway and the patient’s oral cavity; and

a hollow neck extending proximally from the first and
second layers and in fluid communication with said
passageway;

an evacuation tube made of autoclavable resin and config-
ured to be coupled directly to a high-volume evacuation
(HVE) valve;

a bite member made of autoclavable resin and defining a
conduit that extends therethrough at an oblique angle,
wherein, at a distal end thereof, the conduit is configured
to detachably receive the neck of the tongue shield aspi-
rator and, at a proximal end thereof, the conduit is con-
figured to detachably receive an end of the evacuation
tube; and

a bite grip having an upper member configured to fit over a
top side of the bite member and engageable by the
patient’s upper teeth and a lower member configured to
fit over a bottom side of the bite member and engageable
by the patient’s lower teeth.

37. The device of claim 36, wherein said autoclavable resin
is an amorphous thermoplastic polyetherimide, and the
tongue shield aspirator and bite grip are made of a soft ther-
moplastic elastomer.

38. The device of claim 36, wherein the tongue shield
aspirator is made of position-memory material.

39. The device of claim 36, wherein the first layer further
comprises a distal flap configured to retract the patient’s
cheek.

40. The device of claim 39, wherein the distal flap includes
a raised portion on an anterior side thereof to direct fluid
towards said passageway.

41. The device of claim 36, wherein the top edge of the
second layer includes an indentation proximate an upper end
of'the at least one upper channel, and the bottom edge of the
second layer includes an indentation proximate a lower end of
the at least one lower channel.

42. The device of claim 36, wherein the tongue shield
aspirator mates with the bite member in a non-rotational,
non-pivotable manner.

43. The device of claim 36, wherein a posterior side of the
neck includes a longitudinal projection and the bite member’s
conduit includes a groove to matingly receive said projection
s0 as to prevent rotation of the tongue shield aspirator.
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44. The device of claim 36, wherein the evacuation tube is
approximately [-shaped such that, when coupled to the bite
member, it exists the patient’s mouth at said oblique angle and
then bends posteriorly at an angle of between about 85° and
about 110°.

45. The device of claim 36, further including a locking
mechanism to detachably secure the evacuation tube to the
bite member.
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46. The device of claim 36, said tongue shield aspirator
being an open tongue shield aspirator.

47. The device of claim 46, wherein said passageway has a
distal end that coincides with the second layer’s distal edge
and is configured to be directly exposed to the patient’s oral
cavity.
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