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DENTAL MOUTHPIECE

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] The present application claims the priority benefit of U.S. Provisional Patent
Application Serial No. 62/846,353 filed May 10, 2019 entitled, “Dental Mouthpiece,” the

disclosures of which are incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention
[0002] The present invention generally relates to the field of dental mouthpieces. More

specifically, the present invention relates to intraoral dental suction and isolation mouthpieces.

2. Description of Related Art

[0003] Various mouthpieces are currently used by dental health professionals, dental
hygienists, and dental assistants in the field of dentistry. In the past, a dental patient has been
treated by a traditional two-person team that comprises a dental professional and a dental
assistant. Further, dental treatment may be provided by the team using many different types of
dental equipment and materials. Such dental equipment and materials may include such items
as an intraoral mirrot, a bite block, a slow speed suction ejector, a high speed suction ejector,
gauzes, cotton rolls, and dry angles. Each item of dental equipment may be used for different
purposes, though some may be used in combination for some types of dental services. As such,
a dental professional seeking to provide such dental services may need to use multiple items of
such dental equipment. An important role of the dental assistant is therefore to assist the dental
professional in coordinating the use of these multiple items of different equipment and
materials.

[0004] There is, therefore, a need in the art for improved systems and methods of providing

dental services in a more efficient, comfortable, and safe manner to the dental patient.

1
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SUMMARY OF THE CLAIMED INVENTION

[0005] Embodiments of a dental mouthpiece formed in a curve are disclosed. Such a
mouthpiece may comprise of a main body portion at a central part of the curve having a first
end and a second end, a suction connector portion connected to the main body portion at the
first end, and a cheek retractor portion connected to the main body portion at the second end.
[0006] In some embodiments, the main body portion, the suction connector portion, and the
cheek retractor portion may be molded in one piece, preferably by injection molding. In an
exemplary embodiment, the mouthpiece may be made of a material that is flexible, translucent,
conductive to injection molding, high heat-resistant, and autoclavable. Such a material may
include silicone. Because the mouthpiece may be made of a high heat-resistant and autoclavable
material, such a mouthpiece may be reusable.

[0007] The main body portion may comprise of an anterior wall inside the curve and a
posterior wall outside the curve. The anterior wall and the posterior wall may define an interior
space, within which at least one connector connects the anterior wall to the posterior wall. At
least one anterior intervening wall extends from the anterior wall partially towards the
posterior wall, and at least one posterior intervening wall extends from the posterior wall
partially towards the anterior wall. The anterior intervening walls and the posterior intervening

walls each has alternating crests and troughs.
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BRIEF DESCRIPTION OF THE FIGURES

[0008] FIG. 1 is a top view of the dental mouthpiece;

[0009] FIG. 2 is an isometric view of a dental mouthpiece shown in FIG. 1;

[0010] FIG. 3 is a rear view of the dental mouthpiece shown in FIG. 1;

[0011] FIG. 4 is a bottom view of the dental mouthpiece shown in FIG. 1;

[0012] FIG. 5 is a coronal top cross section view of the dental mouthpiece shown in FIG. 1;
and

[0013] FIG. 6 is a side view of the dental mouthpiece shown in FIG. 1;

[0014] FIG. 7 is a side of the dental mouthpiece shown in FIG. 1 with an anterior wall of the
mouthpiece pulled away from a posterior wall of the mouthpiece;

[0015] FIG. 8 is a transverse cross section view of the dental mouthpiece shown in FIG. 1 at
the intersection between the suction connector and the main body.

[0016] FIG. 9 is a transverse cross section view of the dental mouthpiece shown in FIG. 1 at
the intersection between the suction connector and the main body.

[0017] FIG. 10 is a longitudinal cross section view of an embodiment of the dental
mouthpiece shown in FIG. 1 with a wall connector.

[0018] FIG. 11 is a longitudinal cross section view of an embodiment of the dental

mouthpiece shown in FIG. 1 with column connectors.
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DETAILED DESCRIPTION

[0019] Embodiments of the present invention may include a mouthpiece that may be
attached to a high-suction dental adapter for the purpose of assisting the dental staff during
dental procedures through chair-side, hands-free suction, and isolation. Such a mouthpiece may
comprise a main body portion, a cheek retractor portion, a suction connector portion, a stability
bar, and a bite block. In some embodiments, any combination of the main body portion, cheek
retractor portion, suction connector portion, a stability bar and bite block (and sub-portions
thereof) may be molded in one piece, preferably by injection molding. In an exemplary
embodiment, the mouthpiece may be made of a material that is flexible, resilient, at least
translucent, and conducive to injection molding. Such a material may include thermoplastic
elastomers known in the art.

[0020] FIG. 1is a top view of the dental mouthpiece. A dental mouthpiece 100 includes a
main body portion 102 having a first end 104 and a second end 106 opposite the first end 104. A
longitudinal axis 103 may extend from the first end 104 to the second end 106. In the illustrated
embodiment, a suction connector portion 108 may be coupled to the first end 104 and a cheek
retractor portion 110 may be coupled to the second end 106, though in other examples the
mouthpiece 100 may not have a suction connector portion 108 and/or a cheek retractor portion
110. A bite block 101 may also be integrated to the suction connector portion 108 near the first
end 104 of the main body portion 102, though the bite block 101 may be positioned anywhere
on the suction connector portion 108.

[0021] The main body portion 101 may include a neck 120 extending from the second end
106 to the cheek retractor portion 110. The neck 120 may have a width 122 that is less than a
width of the main body portion 102, a width of the cheek retractor portion 110, and/or a width
of the suction connector portion 108, though the width 122 may be greater than the width of the
main body portion 102, the cheek retractor portion 110, and/or the suction connector portion 108
in other examples.

[0022] In the illustrated embodiment, the suction connector portion 108, the cheek retractor

portion 110, the bite block 101, and the main body portion 102 are constructed as one piece,
4
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though in other examples each of the suction connector portion 108, the cheek retractor portion
110, the bite block 101, and/or the main body 102 may be separate pieces. For example, in some
embodiments, the main body portion 102, the cheek retractor portion 110, and the suction
connector portion 108 (and sub-portions thereof) may be molded as one-piece, preferably by
injection molding and the bite block 101 may be a separate piece attachable to the suction
connector portion 108. In an exemplary embodiment, the mouthpiece 100 may be made of a
material that is flexible, resilient, translucent, and conducive to injection molding. Such a
material may include thermoplastic elastomer.

[0023] FIG. 2 is an isometric view of a dental mouthpiece shown in FIG. 1. As illustrated in
FIG. 2, the main body portion 102 may be shaped in a curve. Because the mouthpiece 100 is
made of a flexible and resilient material (e.g., thermoplastic elastomer), the mouthpiece 100 may
be bent when placed in a patient's mouth to conform to the shape of the mouth. When properly
positioned, the suction connector portion 108 may protrude from one side of the patient's
mouth, while the main body portion 102 lies against the back of the patient's mouth, and the
cheek retractor portion 110 presses against the patient's cheek on the opposite side of the
patient's mouth.

[0024] The cheek retractor portion 110 may be configured to press against and retract a
patient's cheek away from the patient's teeth on an opposite side of the patient’s mouth than the
side from which the connection portion 108 extends. The flexibility of the material used to form
the mouthpiece 100 allows for some bending when placed in the patient's mouth, but the
resilience of the material further allows the mouthpiece 100 to apply pressure against a part of
the patient’s mouth when the mouthpiece 100 is released from bending. The material is resilient
enough, for example, to allow the cheek retractor portion 110 to press against the inside of the
patient's cheek with such pressure being sufficient to move the cheek away from the patient's
teeth. The cheek retractor portion 110 is illustrated as a hammerhead distal region, which may
be attached to the main body portion 102. The cheek retractor portion 110 may be solid in some
examples, though may be hollow in other examples.

[0025] The main body portion 102 may comprise an anterior wall 112 on an inner part of

the curve and a posterior wall 114 (also seen in FIG. 4) on an outer part of the curve. The
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anterior wall 112 may face a front of the patient’s mouth and the posterior wall 114 may face a
back of the patient’s mouth. The anterior wall 112 and the posterior wall 114 of the main body
portion 102 may be configured in parallel to each other. The anterior wall 112 has a defined
shape that may correspond to the defined shape of the posterior wall 114, though the anterior
wall 112 may be a different shape than the posterior wall 114 in other examples. The defined
shape may be wider at the first end 104 and narrower at the second end 106. In some
embodiments, the shape corresponds to a shield shape though the shape may be, for example, a
square, a straight line arrow, a rectangle, a star, an oval, a circle, or a shape that generally
conforms to the intraoral shape of the patient’s mouth. Differently-sized mouthpieces may be
provided for differently-sized mouths of adults and children. Part of the shape at the first end
104 may be formed with thicker walls than the rest of the main body portion 102. Such
thickening may provide additional stability at the first end 104. When positioned within the
mouth of a patient, the anterior wall 112 and the posterior wall 114 are capable of blocking an
airway of the patient, while the bite block 101 is positioned between the patient’s teeth, the
suction connector portion 108 extends from one side of the patient’s mouth, and the cheek
retractor portion 110 presses against the cheek on the opposite side of the patient’s mouth.
[0026] The main body portion 102 may also include openings 140 located on the anterior
wall 112 and/or the posterior wall 114. Such openings 140 (e.g., perforations, slit, aperture, etc.)
allow for suction of air, fluids, and small debris from the patient’s mouth through the openings
140 and into the interior space 126, and into the suction connector portion 108 towards a suction
source. The openings 140 may be positioned on a perimeter of the shape of the anterior wall 112
and/or the posterior wall 114. In the same example, the openings 140 may be positioned on
either side of the neck 120 on the anterior wall 112 and/or the posterior wall 114. In another
example, the openings 140 are apertures. In the same example, the apertures are each the same
size, though in other examples some or all of the apertures may be different sizes.

[0027] FIG. 3 is a rear view of the dental mouthpiece shown in FIG 1. As visible in FIG. 3,
the suction connector portion 108 may be oval-shaped and also attached to the main body
portion 102. The suction connector portion 108 may be formed with thicker walls than the main

body portion 102 and configured to attach to a high-suction vacuum adapter and to assist in
6
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transferring water, saliva, and debris from the interior space 126 to the external adapter for
removal. The suction connector portion 108 may also include an internal stop to assist in sliding
the mouthpiece onto the adapter to a desired depth.

[0028] The superior wall 116 in FIG. 3 may be used herein to refer to the side that rests
against a roof of a patient’s mouth when placed therein, and the inferior wall 118 may be used
to refer to the side that rests against the floor of the patient’s mouth. The superior wall 116 and
inferior wall 118 may be formed identically, which may allow for the mouthpiece to change
orientation such that the superior wall 116 may appear as the inferior wall 118 and vice versa, in
the new orientation. When in use, the superior wall 116 and the inferior wall 118 of the main
body portion 101 may serve to protect and separate the top of the mouth and the bottom of the
mouth/tongue. In addition, the main body portion 101 may also serve to protect the back of the
mouth (e.g., throat and airway) from falling debris.

[0029] FIG. 4 is a bottom view of the dental mouthpiece shown in FIG 1. The anterior wall
112 and the posterior wall 114 may be connected to each other at by at least one connector 124.
In some embodiments, the suction connector portion 108 may have a cutout 142 (e.g., which
may be shaped as a logo, a rectangular notch, a square notch, or a circular notch, or any shaped
notch) providing extra interlocking with a corresponding protrusion (e.g., which may also be
shaped as alogo, a rectangular protrusion, a square protrusion, or a circular protrusion, or any
shaped protrusion) on an external high-suction vacuum adapter.

[0030] The bite block 101 may be reinforced by bite block openings 141 to create cavities in
the bite block to result in a more stable bite block. In an embodiment, the bite block openings
141 may be two parallel rectangular openings that open at the bottom of the bite block. The bite
block openings 141 may extend up to the suction connector portion 108 but not extending past
the thickness of the suction connector portion 108.

[0031] FIG. 5 is a coronal top cross section view of the dental mouthpiece shown in FIG. 1.
The main body portion 102 may include the bridge structure 136 that protrudes from the
interior surface 135 of the posterior wall 114, as shown in FIG. 5 and also visible in FIGS. 7 and
8. In some embodiments, the bridge structure 136 may follow the shape of alogo (e.g., an

arrowhead or shield). The bridge structure may have a gap at the tip of the arrowhead shape,
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creating an open arc instead of a point of an arrow. In some embodiments, the bridge structure
136 may be centrally-located in the main body portion 110 of the mouthpiece 100. In some
examples, such bridge structure 136 may protrude from the interior surface 135 in a wave shape
with bridge crests 137 and bridge troughs 138. In other embodiments, the bridge structure 136
may protrude in the shape of battlements or trapezoids. The bridge crests 137 provide a
plurality of contact points that are generally separate from the anterior wall 112. The bridge
crests 137 near the opening 146 of the suction connector portion 108 may have a greater height
than the bridge crests 137 further from the opening 146, as visible in FIGS. 7 and 8. The bridge
crests 137 near the opening 146 of the suction connection portion 108 may also be longer than
the bridge crests 137 further away from the suction connection portion 108 as shown later in
FIG. 8. The bridge troughs 138 may be substantially flush or extend above the interior surface
135. The bridge crests 137 contact the anterior wall 112 during suction to keep the anterior wall
112 spaced away from the posterior wall 114 during suction, thereby preventing collapse of the
anterior wall 112 or the posterior wall 114 into the interior space 126 so that debris and/or water
can be evacuated through the interior space 126. Meanwhile, the bridge troughs 138 provide
gaps that allow for suction of air, fluids, and small debris through the bridge structure 136. In
other examples, the bridge structure 136 may be smooth, may include sharp crests and sharp
troughs, circular crests and circular troughs, square crests and square troughs, or shape or
combination of shapes of crests and troughs.

[0032] The main body portion 102 may further include a stability bar 143, shown in FIG. 5
and also visible in FIG. 7, that extends from approximately the center of the main body portion
102 toward the cheek retractor portion 110. Such stability bar 143 may protrude from the
interior surface 135 of the posterior wall 114 along the longitudinal axis 103. In an embodiment,
the stability bar 143 begins from the open arc of the bridge structure 136 and continue along the
longitudinal axis 103 towards the second end 106 past the neck 120 and ends before reaching
the cheek retractor portion 110. The stability bar 143 may protrude from the interior surface 135
of the posterior wall 114 towards the interior surface 113 of the anterior wall 112. The stability
bar 143 may be of any height ranging from the height of the interior space 126 or any height less

than the interior space 126. In an embodiment, the stability bar 143 may have attached
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connectors 124 at specific locations that may attach the anterior wall 112 to the posterior wall
114. The connectors 124 on the stability bar 143 may assist with retraction, stability, support and
curvature of the mouthpiece 100 during suction. In an exemplary embodiment, there may be
multiple connectors 124 aligned with the stability bar 143 the stability bar 143, though the
stability bar 143 may not be aligned with the at least one connector 124 in other examples.
[0033] FIG. 6 is a side view of the dental mouthpiece shown in FIG. 1. FIG. 6 illustrates the
view of the inferior side that rests against the floor of the patient’s mouth. The anterior wall 112
and the posterior wall 114 are spaced from each other and define the interior space 126. Other
than the at least one connector 124, a stability bar 143, and a bridge structure 136, the interior
space 126 is generally open and unobstructed, thereby allowing for suction to flow throughout
the interior space 126. The interior space 126 between the anterior wall 112 and the posterior
wall 114 generally follows the same defined shape of the anterior wall 112 and the posterior
wall 114. In one example, the interior space 126 extends through the neck 120, though in other
examples the interior space 126 may not extend through the neck 120. In yet other examples, the
interior space 126 extends through the neck 120 and into the cheek retractor portion 120.

[0034] At least one anterior intervening wall 127 may extend from at least one edge 128 of
the anterior wall 112 partially towards the posterior wall 114 and may have a thickness that
extends from the at least one edge 128 to a mid-point between the anterior wall 112 and the
posterior wall 114. The span of such anterior intervening wall 127 therefore may not extend the
entire distance between the anterior wall 112 and the posterior wall 114. The thickness of such
anterior intervening wall 127 may increase from the cheek retractor portion 110, through the
neck 120, and to the first end 104. Such increasing depth may provide for increased rigidity at
the first end 104. Such anterior intervening wall 127 may further be ridged in some
embodiments, or have a smooth edge in other embodiments. In one example, the anterior
intervening wall 127 includes an alternating crest 130 and trough 132. In the illustrated
embodiment, the crests 130 are a flat surface and the troughs 132 are a cylindrical cutout
surface, though the crests 130 and the troughs 132 may be any shape. In some examples, the
crests 130 and the troughs 132 extend the entire depth of the anterior intervening wall 127,

though in other examples the crests 130 and/or the troughs 132 may extend partially along the
9
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anterior intervening wall 127. The crests 130 and the troughs 132 may provide further
retraction, stability, support and curvature to the mouthpiece 100.

[0035] The posterior wall 114 may have a corresponding at least one posterior intervening
wall 134 that extends from at least one edge 133 of the posterior wall 114 and partially extends
towards the anterior wall 112. The posterior intervening wall 134 may likewise exhibit ridges
that are the same, a mirror image, or different from the anterior intervening wall 127. In one
example, the ridges of the anterior intervening wall 127 may be aligned with the ridges of the
posterior intervening wall 134, as shown in FIG. 6. In combination, the anterior intervening wall
127 and the posterior intervening wall 134 and their respective aligned ridges may form an
open mesh between the anterior wall 112 and the posterior wall 114. Such open mesh may
follow the edges 128, 133 of each of the anterior wall 112 and the posterior wall 114 from the
first end 104 to the second end 106. The open mesh between the anterior intervening wall 127
and the posterior intervening wall 134 allows for suction of air, fluids, and small debris from
patient’s mouth, through the mesh into the interior space 126 and into the suction connector
portion 108 towards a suction source.

[0036] The anterior intervening wall 127 may join with the posterior intervening wall 134 at
the superior wall 116 and the inferior wall 118 at near the suction connector portion 108 of the
main body at the first end 104. The anterior intervening wall 127 may also join with the
posterior intervening wall 134 at the superior wall 116 and the inferior wall 118 near the cheek
retractor portion 110 at the second end 106. In some embodiments, the anterior intervening wall
127 may join with the posterior intervening wall 134 at the cheek retractor portion 110.

[0037] FIG. 7 is a side of the dental mouthpiece shown in FIG. 1 with an anterior wall of the
mouthpiece pulled away from a posterior wall of the mouthpiece. The at least one connector
124 may span the distance between the anterior wall 112 and the posterior wall 114 within the
interior space 126. In other words, the connector 124 may be attached to an interior surface 135
of the posterior wall 114 and to an interior surface 113 of the anterior wall 112. The at least one
connector 124 may provide structural rigidity to the mouthpiece 100 and may be a pillar,
column, wall, or the like. In the illustrated example, the at least one connector 124 includes three

connectors, each in the shape of a pillar and linearly spaced from each other.
10
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[0038] FIG. 8 is a transverse cross section view of the dental mouthpiece shown in FIG. 1.
The bridge crests 137 near the opening 146 of the suction connector portion 108 may have a
greater height than the bridge crests 137 further from the opening 146. The bridge crests 137
near the opening 146 of the suction connection portion 108 may also be longer than the bridge
crests 137 further away from the suction connection portion 108.

[0039] FIG. 9 is a transverse cross section view of the dental mouthpiece in FIG. 1. FIG 9
illustrates where the suction connector attaches to the main body. As visible in FIG. 9, the
suction connector portion 108 may be oval-shaped and also attached to the main body portion
102 in a seamless transition until the main body reaches the bridge structure 136, where the
bridge crests 137 and the bridge troughs 138 may partially block the opening of the main body
portion 102 near the suction connector portion 108. The bite block 101 is attached on the outside
of the suction connector portion 108 such a manner that the bite block does not interrupt the
opening of the suction connector potion 108.

[0040] The suction connector portion 108 may include an opening 146 (also shown in FIG.
5), that opens into an interior space 126 of the main body portion 102 to allow for fluid
communication between the interior space 126 and the suction connector portion 108. At least
one suction connector portion wall 144 may extend from the anterior wall 112 to the posterior
wall 114 near the opening 146 of the suction connector portion 108 to prevent collapse of the
anterior wall 112 and the posterior wall 114 during suctioning. The at least one suction
connector portion wall 144 includes a pair of walls positioned on either side of the opening 146
of the suction connector portion 108.

[0041] The bite block 101 may include bite block crests 147 and bite block troughs 148 on
either sides of the bite block to create greater traction and support for the bite block. In an
embodiment, the bite block crests 147 and bite block troughs 148 may create jagged shape or
wave shape on either sides of the bite block, although the bite block crests 147 and bite block
troughs 148 may be in any shape.

[0042] FIG. 101is a cross section view of an embodiment of the dental mouthpiece shown in
FIG. 1 with a wall connector. In this embodiment, the connector 124 connects the anterior wall

112 with the posterior wall 114 at the longitudinal axis 103 as a solid wall. The connector 124
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extends from the neck 120 at the second end 106 some distance away from the cheek retractor
portion 110 towards the first end 104 along the longitudinal axis 103 and stops near the opening
of the bridge structure 136 around the mid-point of the main body portion 102. In other
embodiment, the connector 124 may extend along the longitudinal axis 103 and stop anywhere
within the interior space 126 of the main body portion.

[0043] FIG. 11 is a longitudinal cross section view of an embodiment of the dental
mouthpiece shown in FIG. 1 with column connectors. In this embodiment, the connector 124
connects the anterior wall 112 with the posterior wall 114 at the longitudinal axis 103 as three
evenly spaced cylindrical pillars in line with the stability bar 143. A first connector is positioned
in the main body portion 102, a second connector is positioned near the neck 120, and a third
connector is spaced near the cheek retractor portion 110. The linear spacing of the three
connectors may provide additional rigidity to the neck 120, while maintaining a narrow width
122 of the neck 120. In other examples, such connectors 124 may be located in the area where a
positioned mouthpiece 100 begins to wrap from one side of the mouth, to the back of the
mouth, then to the other side of the mouth, thereby assisting in shaping the mouthpiece 100 to
the general intraoral shape of a patient’s mouth. In other examples, the at least one connector
124 may include one connector, two connectors, or more than two connectors and each
connector may be positioned anywhere on the mouthpiece 100. In one example, the at least one
connector 124 is a rib that extends from the main body portion 102, through the neck 120, and to
the cheek retractor portion 110.

[0044] The mouthpiece as described herein may be used with a one-piece, autoclavable,
high-suction vacuum adapter. Such a high-suction vacuum body adapter may be made of a
single homogenous material. Having a single lever design, such a vacuum adapter may
function in the same manner as all the current high-suction vacuum evacuators and saliva
ejectors in controlling the removal of water, saliva, and debris from the oral cavity to the outside
vacuum source. The single lever may be designed to control the removal of water, saliva, and
debris from the at least partially enclosed so main body through a single, large evacuation

conduit within the suction connector portion.
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[0045] While various embodiments have been described above, it should be understood
that they have been presented by way of example only, and not limitation. The descriptions are
not intended to limit the scope of the invention to the particular forms set forth herein. Thus, the
breadth and scope of a preferred embodiment should not be limited by any of the above-
described exemplary embodiments. It should be understood that the above description is
illustrative and not restrictive. To the contrary, the present descriptions are intended to cover
such alternatives, modifications, and equivalents as may be included within the spirit and scope
of the invention as defined by the appended claims and otherwise appreciated by one of
ordinary skill in the art. The scope of the invention should, therefore, be determined not with
reference to the above description, but instead should be determined with reference to the

appended claims along with their full scope of equivalents.
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CLAIMS

WHAT IS CLAIMED:

1. A dental mouthpiece formed in a curve, the dental mouthpiece comprising;:

a main body portion at a central part of the curve having a first end and a second end,
the main body portion having an anterior wall inside the curve and a posterior wall outside the
curve, the anterior wall and the posterior wall defining an interior space, at least one connector
connecting the anterior wall to the posterior wall, at least one anterior intervening wall
extending from the anterior wall partially towards the posterior wall, and at least one posterior
intervening wall extending from the posterior wall partially towards the anterior wall, the at
least one anterior intervening wall and the at least one posterior intervening wall each having
alternating crests and troughs;

a suction connector portion connected to the first end, the connector portion connecting
the interior space to a vacuum suction source; and

a cheek retractor portion connected to the second end.

2. The mouthpiece of claim 1, wherein the at least one connector is a cylindrical shaped pillar.

3. The mouthpiece of claim 1, wherein the at least one connector is a wall spanning

longitudinally in the main body portion in the interior space.

4. The mouthpiece of claim 1, further comprising a bridge structure in the interior space
protruding from the posterior wall, wherein the protrusions are battlement-shaped, with spaced

crests.

5. The mouthpiece of claim 4, wherein the protrusions near the suction connector is in greater

height and length.
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6. The mouthpiece of claim 4, wherein spaces between the crests are troughs of the battlement-

shape.

7. The mouthpiece of claim 1, wherein the alternating crests and troughs on the anterior

intervening wall and the posterior intervening wall are semi-circle shaped.

8. The mouthpiece of claim 1, wherein the anterior intervening wall and the posterior

intervening wall have varying heights to maintain integrity of the main body portion.

9. The mouthpiece of claim 1, wherein the troughs of the anterior intervening wall and the

posterior intervening wall decrease in size as the troughs approach the cheek retractor portion.

10. The mouthpiece of claim 1, wherein the anterior intervening wall and the posterior

intervening wall meet at a point where the suction connector meets the main body.

11. The mouthpiece of claim 1, wherein the anterior intervening wall and the posterior

intervening wall meet at a point where the main body meets the cheek retractor portion.

12. The mouthpiece of claim 1, further comprising a bite block integrated to the suction
connector portion, wherein the bite block provide additional crush-resistance and decreased

compressibility during biting by a patient.

13. The mouthpiece of claim 1, wherein the main body portion, the suction connector portion,

and the cheek retractor portion are formed by injection-molding as one piece.

14. The mouthpiece of claim 1, wherein a material that forms the main body, the suction
connector portion, and the cheek retractor portion is a flexible, translucent, high heat-resistant,

autoclavable silicon-based material.
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15. The mouthpiece of claim 1, wherein the posterior wall further includes a stability bar
protruding from an interior surface of the posterior wall and along a longitudinal axis of the

main body.

16. The mouthpiece of claim 15, wherein the at least one connector lies evenly spaced along the

stability bar.

17. The mouthpiece of claim 1, wherein the suction connector portion comprises a cutout

corresponding to a protrusion on a vacuum adapter interlocking fit.

18. The mouthpiece of claim 1, where in the suction connector portion connects to a vacuum
source, wherein activation of the vacuum source provides suction of fluids from the interior

space of the main body.

19. The mouthpiece of claim 18, wherein the activation of the vacuum source draws fluids from
an exterior of the main body through the crests and troughs of the anterior intervening wall and

the posterior intervening wall, into the interior space of the main body.

20. The mouthpiece of claim 1, wherein the cheek retractor portion includes a surface that

applies pressure based on resilience of the cheek retractor portion.
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ABSTRACT

A dental mouthpiece is provided that may be attached to a high-suction dental adapter for the
purpose of assisting the dental staff during dental procedures through chair-side, hands-free
suction, and isolation. Such a mouthpiece may comprise a main body portion, a cheek retractor
portion, and a suction connector portion. In an embodiment, the main body portion, cheek
retractor portion, and suction connector portion may be molded in one piece, preferably by
injection molding. The main body portion has an anterior wall inside the curve and a posterior
wall outside the curve, and an at least one connector connecting the anterior wall and the
posterior wall. The main body portion has an anterior intervening wall and the posterior
intervening wall in between the anterior and posterior walls. The anterior intervening wall and

the posterior intervening walls have alternating crests and troughs.
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effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
page 2 of 4
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
16/870,745 05/08/2020 Thien Nguyen INCEP-005
CONFIRMATION NO. 7491
138718 INFORMAL NOTICE
Polsinelli LLP
3 Embarcadero Center IR AV
Suite 2400 000000117033086

San Francisco, CA 94111
Date Mailed: 05/18/2020

INFORMATIONAL NOTICE TO APPLICANT

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the
expiration of the time period set in the "Notice of Allowability” to avoid abandonment. See 37 CFR 1.53(f).

The item(s) indicated below are also required and should be submitted with any reply to this notice to avoid
further processing delays.

+ A properly executed inventor's oath or declaration has not been received for the following inventor(s):
Thien Nguyen
Tam Thanh Pham
Ethan Nguyen
Lauren Nguyen

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/mgabre/

page 1 of 1
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 16/870,745
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR 1.16(a), (b), or (c)) N/A N/A N/A 75 N/A
SEARCH FEE
o o o N/A N/A N/A 330 N/A
EXAMINATION FEE
N FEE N/A N/A N/A 380 N/A
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 20 minus 20= 50 - 0.00 OR
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 1 minus 3 = 230 - 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 785 TOTAL
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
> a7 CF% ?.16(i)) Minus = OR
% Independent * Minus | *** = _ OR
i (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR
% Independent * Minus | *** = _ OR
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".

*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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PTO/AIA/96 (08-12)
Approved for use through 01/31/2013. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

] STATEMENT UNDER 37 CFR 3.73(c)
Applicant/Patent Owner: DryShleld! LLC

Application No./Patent No.: 16/ 870’745 Filed/Issue Date: May 8’ 2020

tieq. DENTAL MOUTHPIECE

DryShield, LLC 4 corporation

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. |:| An assignee of less than the entire right, title, and interest (check applicable box):

|_| The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

|:] There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. |:| The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s} holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4, |:| The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A. An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel , Frame , or for which a copy
thereof is attached.

B. D A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.

2. From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.

[Page 1 of 2]
This collection of information is required by 37 GFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.QO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT(0-9199 and select option 2.
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)

3. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
4. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
5. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
6. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

|:| Additional documents in the chain of title are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(c)(1){i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Tam Thanh Pham/ June 23, 2020

Signature Date

Tam Thanh Pham 50565

Printed or Typed Name Title or Registration Number
[Page 2 of 2]
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 35
U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the
information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark
Office may not be able to process and/or examine your submission, which may result in termination of proceedings
or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is
required by the Freedom of Information Act.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the
course of settlement negotiations.

3. Arecord in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

4. Arecord in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. Arecord related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. Arecord in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency’s
responsibility to recommend improvements in records management practices and programs, under
authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA
regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C.
151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the
public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to
public inspection or an issued patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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PTO/AIA/01 (06-12)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN

APPLICATION DATA SHEET (37 CFR 1.76)

Title of | DENTAL MOUTHPIECE

Invention

As the below named inventor, | hereby declare that:

This declaration A
is directed to: |i| The attached application, or

16/870,745

|i| United States application or PCT international application number

May 8, 2020

filed on

The above-identified application was made or authorized to be made by me.

| believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Tam Thanh Pham June 23, 2020

Inventor: Date (Optional) :

[Tam Thanh Pham/

Signature:

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor.

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The information is required to obtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark
Office is to process and/or examine your submission related to a patent application or patent. If you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Member with respect to the subject matter of the
record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency's responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant ( i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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Electronic Acknowledgement Receipt

EFS ID: 39805685
Application Number: 16870745
International Application Number:
Confirmation Number: 7491

Title of Invention:

DENTAL MOUTHPIECE

First Named Inventor/Applicant Name:

Thien Nguyen

Customer Number:

138718

Filer:

TamThanh Thi Pham/Tina Ingrande

Filer Authorized By:

TamThanh Thi Pham

Attorney Docket Number: INCEP-005
Receipt Date: 23-JUN-2020
Filing Date: 08-MAY-2020
Time Stamp: 17:32:37

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Size( B){tes)/ Multl- 'Pages
Number Message Digest | Part/.zip| (ifappl.)
232486
1 Power of Attorney INCEP-005_POA_6-23-20.pdf no 1
cabf1f068da82c7e3f8bdb180754ccf4c27d
35
Warnings:

()]
N
-
N
(o]
(B

q




Information:

2771684
5 Assignee showing of ownership per 37 INCEP-005_373¢_6-23-20.pdf o 5
CFR 3.73
dcaB8365c6c02bd15c6d77a3857c6d02e2d3|
e06fe
Warnings:
Information:
8011453
3 QOath or Declaration filed INCEP-005_DECS_6-23-20.pdf no 8
bd833af5876fab23da7b094b9b34437a746|
5fa9c
Warnings:
Information:
Total Files Size (in bytes): 11015623

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
16/870,745 05/08/2020 Thien Nguyen INCEP-005
CONFIRMATION NO. 7491
138718 POA ACCEPTANCE LETTER
Polsinelli LLP
3 Embarcadero Center ORI AT AR
Suite 2400 000000117991968

San Francisco, CA 94111
Date Mailed: 06/26/2020

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 06/23/2020.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/enguyen/

page 1 of 1
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Substitute for Form 1449/PTO Complete if Known
INFORMATION DISCLOSURE Application Number 16/870,745
Filing Date May 8, 2020
STATEMENT BY APPLICANT First Named Inventor: Thien Nguyen
(use as many sheets as necessary) i
Art Unit 3772
Examiner Name Not Yet Assigned
Sheet | 1 | of | 9 Attorney Docket Number | INCEP-005
U.S. PATENT DOCUMENTS
Examiner Cite No.' Publication Date Name of Patentee or Pages, Columns, Lines,
Initials* Document Number MM-DD-YYYY Applicant of Cited Document Where Relevant
Passages or Relevant
Number-Kind Code?(If known) Figures Appear
us- D495,799 9/7/2004 Hirsch et al.
us- D497,426 10/19/2004 [Hirsch et al.
us- D615,203 5/4/2010 Hirsch et al.
us- D696,779 12/31/2013 [Hirsch et al.
us- D734,851 7/21/2015 |Nguyen
Us- D809,660 2/6/2018  |Nguyen
Us- D876,627 2/25/2020 |[Nguyen
us- 50,461 10/17/1865 [Dibble
Us- 1,471,207 10/16/1923 |Napoleon
Us- 2,019,612 11/5/1935 |Langhans et al.
us- 2,937,445 5/24/1960 |Erickson
us- 3,090,122 5/21/1963  |Erickson
us- 3,768,477 10/30/1973 |Anders et al.
Us- 3,802,081 4/9/1974 Rogers
us- 3,857,181 12/31/1974 |Rappaport
us- 3,877,691 4/15/1975 |Foster
us- 3,924,333 12/9/1975 |Erickson
us- 4,017,975 4/19/1977 |Johnson
us- 4,024,642 5/24/1977 |Zorovich
us- 4,083,115 4/11/1978 |McKelvey
us- 4,167,814 9/18/1979 |Schubert
us- 4,192,071 3/11/1980  |Erickson
us- 4,511,329 4/16/1985 |Diamond
us- 4,718,662 1/12/1988 |North
us- 4,802,851 2/7/1989 Rhoades
us- 4,822,278 4/18/1989 |Oliva et al.
us- 5,037,298 8/6/1991 Hickham
us- 5,078,602 1/7/1992 Honoshofsky
Us- 5,460,524 10/24/1995 [Anderson
us- 5,516,286 5/14/1996 |Kushner
Examiner Date Considered
Signature

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. 'Applicant's unique citation designation number (optional). 2See Kinds Codes of
USPTO Patent Documents at www usots.gey or MPEP 901.04. *Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). 4For
Japanese patent documents, the indication of the year of reign of the Emperor must precede the serial number of the patent document. °Kind of document by the
appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. ®Applicant is to place a check mark here if English language
translation is attached.
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by
the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SENT FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Commissioner for Patents, P.O. Box 1450, Alexandria, Virginia 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 (1-800-786-9199) and select option 2.
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Substitute for Form 1449/PTO Complete if Known
INFORMATION DISCLOSURE Application Number 16/870,745
Filing Date May 8, 2020
STATEMENT BY APPLICANT First Named Inventor: Thien Nguyen
(use as many sheets as necessary) i
Art Unit 3772
Examiner Name Not Yet Assigned
Sheet | 2 of | 9 Attorney Docket Number | INCEP-005
U.S. PATENT DOCUMENTS
Examiner Cite No.' Publication Date Name of Patentee or Pages, Columns, Lines,
Initials* Document Number MM-DD-YYYY Applicant of Cited Document Where Relevant
Passages or Relevant
Number-Kind Code?(If known) Figures Appear
Us- 5,762,496 6/9/1998 Albertsson et al.
us- 5,890,899 4/6/1999 |Sclafani
us- 6,022,214 2/8/2000 Hirsch et al.
us- 6,213,772 4/10/2001 |Costello
us- 6,267,591 7/31/2001 |Barstow
us- 6,338,627 1/15/2002 [Hirsch et al.
us- 6,575,746 6/10/2003 |Hirsch et al.
us- 6,908,308 6/21/2005 |Hirsch et al.
us- 6,974,321 12/13/2005 [Hirsch et al.
us- 7,287,981 10/30/2007 [Hirsch
us- 7,293,990 11/13/2007 [Hirsch et al.
us- 7,611,354 11/3/2009 [Hirsch et al.
us- 7,748,981 7/6/2010 Hirsch et al.
us- 8,029,280 10/4/2011 [Black et al.
us- 8,057,227 11/15/2011 [Hirsch et al.
us- 8,057,228 11/15/2011 [Hirsch et al.
us- 8,075,310 12/13/2011 [Hirsch et al.
us- 8,297,973 10/30/2012 [Hirsch et al.
us- 8,529,256 9/10/2013 |Hirsch et al.
Us- 8,535,056 9/17/2013 |Dragan et al.
Us- 8,011,232 12/16/2014 |[Nguyen
us- 9,084,656 7/21/2015 |Hirsch
us- 9,089,389 7/28/2015 |Hirsch et al.
us- 9,358,086 6/7/2016 Hirsch
Us- 9,788,924 10/17/2017 |[Nguyen
us- 2003/0134253 7/17/2003 |Hirsch et al.
us- 2006/0063126 3/23/2006 |Aloise et al.
us- 2006/0063129 3/23/2006 |Hirsch
us- 2006/0084031 4/20/2006 |Hirsch et al.
us- 2008/0166684 7/10/2008 |Kanas
Examiner Date Considered
Signature

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. 'Applicant's unique citation designation number (optional). 2See Kinds Codes of
USPTO Patent Documents at www usots.gey or MPEP 901.04. *Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). 4For
Japanese patent documents, the indication of the year of reign of the Emperor must precede the serial number of the patent document. °Kind of document by the
appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. ®Applicant is to place a check mark here if English language

translation is attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by
the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SENT FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Commissioner for Patents, P.O. Box 1450, Alexandria, Virginia 22313-1450.
If you need assistance in completing the form, call 1-800-PTO-9199 (1-800-786-9199) and select option 2.

Based on Form PTO/SB/08A (08-03)
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Substitute for Form 1449/PTO Complete if Known
INFORMATION DISCLOSURE Application Number 16/870,745
Filing Date May 8, 2020
STATEMENT BY APPLICANT First Named Inventor: Thien Nguyen
(use as many sheets as necessary) i
Art Unit 3772
Examiner Name Not Yet Assigned
Sheet | 3 | of | 9 Attorney Docket Number | INCEP-005
U.S. PATENT DOCUMENTS
Examiner Cite No.' Publication Date Name of Patentee or Pages, Columns, Lines,
Initials* Document Number MM-DD-YYYY Applicant of Cited Document Where Relevant
Passages or Relevant
Number-Kind Code?(If known) Figures Appear
us- 2008/0318183 12/25/2008 [Suzman
us- 2009/0123886 5/14/2009 [Vaska
us- 2009/0274991 11/5/2009 |Black et al.
us- 2011/0207076 8/25/2011 [Hirsch et al.
Us- 2011/0311942 12/22/2011 |Black et al.
us- 2012/0015320 1/19/2012 Koo
us- 2012/0237894 9/20/2012 [Maycher et al.
us- 2013/0095450 4/18/2013 |Ames
us- 2013/0252193 9/26/2013 [Bowman et al.
us- 2014/0004478 1/2/2014  Hirsch et al.
us- 2014/0162209 6/12/2014 |Nguyen
us- 2014/0212837 7/31/2014  |Nguyen
us- 2014/0212838 7/31/2014  |Nguyen
us- 2014/0212839 7/31/2014  |Nguyen
us- 2014/0212840 7/31/2014  |Nguyen
us- 2014/0212841 7/31/2014  |Nguyen
us- 2015/0305842 10/29/2015 |Hirsch et al.
us- 2015/0335409 11/26/2015 |Hirsch
us-
us-
us-
us-
us-
us-
us-
us-
us-
us-
us-
us-
Examiner Date Considered
Signature

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. 'Applicant's unique citation designation number (optional). 2See Kinds Codes of
USPTO Patent Documents at www usots.gey or MPEP 901.04. *Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). 4For
Japanese patent documents, the indication of the year of reign of the Emperor must precede the serial number of the patent document. °Kind of document by the
appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. ®Applicant is to place a check mark here if English language
translation is attached.
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by
the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SENT FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Commissioner for Patents, P.O. Box 1450, Alexandria, Virginia 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 (1-800-786-9199) and select option 2.
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Substitute for Form 1449/PTO Compilete if Known
INFORMATION DISCLOSURE Application Number 16/870,745
Filing Date May 8, 2020
STATEMENT BY APPLICANT First Named Inventor: Thien Nguyen
(use as many sheets as necessary)
Art Unit 3772
Examiner Name Not Yet Assigned
Sheet | 4 | of | Attorney Docket Number INCEP-005
FOREIGN PATENT DOCUMENTS
Examiner Cite Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines, T6
Initials* No.' Date Applicant of Cited Document Where Relevant
MM-DD-YYYY P_assages or Relevant
Figures Appear
Country Code® Number* Kind Codes
(if known)
CA 2,851,861 2/9/2016 Incept, Inc.
CN 102026587 4/20/2011 |Dentozone Co. Lid.
CN 102247140 11/23/2011 Th|_rd Hospltal Xinxiang Medical
University
CN 105578986A 5/11/2016  |Incept, Inc.
EP 2903557 8/12/2015 |Incept, Inc.
EP 3184076 6/28/2017 |Incept, Inc.
GB 2170 106 7/30/1986 |Liegner
WO 1999/037238 7/29/1999  |Ohguchi
WO 2011/014952 2/10/2011  University of Manitoba
WO 2015/088577 6/18/2015 |Iincept, Inc.
Examiner Date Considered
Signature

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. 'Applicant's unique citation designation number (optional). 2See Kinds Codes of
USPTO Patent Documents at wuyaw. uspto.gey or MPEP 901.04. *Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). *For
Japanese patent documents, the indication of the year of reign of the Emperor must precede the serial number of the patent document. °Kind of document by the
appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. ®Applicant is to place a check mark here if English language
translation is attached.
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by
the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SENT FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Commissioner for Patents, P.O. Box 1450, Alexandria, Virginia 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 (1-800-786-9199) and select option 2.

Based on Form PTO/SB/08A (08-03)
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STATEMENT BY APPLICANT

(use as many sheets as necessary)

Substitute for Form 1449/PTO Complete if Known

INFORMATION DISCLOSURE Application Number 16/870,745

Filing Date May 8, 2020

First Named Inventor: Thien Nguyen

Art Unit 3772

Examiner Name Not Yet Assigned

Sheet

of 9 Attorney Docket Number INCEP-005

NON PATENT LITERATURE DOCUMENTS

Examiner
Initials®

Cite
No'

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the
item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue
number(s), publisher, city and/or country where published

T2

PCT Application No. PCT/US2014/032892 International Search Report and Written Opinion
dated 9/4/14

IAustralian Patent Application No. 2014202637; AU Examination Report dated 1/23/15

Brazilian Patent Application No. BR1120140116377 Preliminary Office Action 1/7/20

Canadian Patent Application No. 2,919,142; CA Examination Report dated 5/31/16

Chinese Patent Application No. 201480039991.2 First Office Action dated 12/29/16

European Patent Application No. 14721736.8; Extended European Search Report dated
10/20/15

European Patent Application No. 17150671.0; Extended European Search Report dated
5/29/17

Docket No. INCEP-001 U.S. Patent Application 14/100,323; Final Office Action mailed
10/24/14

Docket No. INCEP-001 U.S. Patent Application 14/100,323; Office Action mailed 5/6/14

Docket No. INCEP-001COA U.S. Patent Application 14/228,046; Office Action mailed 1/10/20

Docket No. INCEP-001COA U.S. Patent Application 14/228,046; Final Office Action mailed
7/15/19

Docket No. INCEP-001COA U.S. Patent Application 14/228,046; Office Action mailed 10/5/18

Examiner
Signature

Date
Considered

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include copy of this
form with next communication to applicant.

'Applicant’s unique citation designation number (optional). 'Applicant is to place a check mark here if English Translation is attached.
This collection of information is required by 37 CFR 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an
application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete including gathering, preparing, and submitting
the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or

suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT

SENT FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, Virginia 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 (1-800-786-9199) and select option 2.
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Substitute for Form 1449/PTO Complete if Known
INFORMATION DISCLOSURE Application Number 16/870,745
Filing Date May 8, 2020
STATEMENT BY APPLICANT First Named Inventor: Thien Nguyen
(use as many sheets as necessary)
Art Unit 3772
Examiner Name Not Yet Assigned
Sheet 6 of 9 Attorney Docket Number INCEP-005

NON PATENT LITERATURE DOCUMENTS

Examiner Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the T?
Initials* No' item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue
number(s), publisher, city and/or country where published

Docket No. INCEP-001COA U.S. Patent Application 14/228,046; Final Office Action mailed
1/16/18

Docket No. INCEP-001COA U.S. Patent Application 14/228,046; Office Action mailed 6/5/17

Docket No. INCEP-001COA U.S. Patent Application 14/228,046; Office Action mailed 11/7/16

Docket No. INCEP-001COA U.S. Patent Application 14/228,046; Final Office Action mailed
6/6/16

Docket No. INCEP-001COA U.S. Patent Application 14/228,046; Office Action mailed 11/6/15

Docket No. INCEP-001COB U.S. Patent Application 14/228,050; Office Action mailed 11/4/16

Docket No. INCEP-001COB U.S. Patent Application 14/228,050; Final Office Action mailed
5/20/16

Docket No. INCEP-001COB U.S. Patent Application 14/228,050; Office Action mailed 11/6/15

Docket No. INCEP-001COC U.S. Patent Application 14/228,054; Office Action mailed 1/13/20

Docket No. INCEP-001COC U.S. Patent Application 14/228,054; Final Office Action mailed

8/8/19
Docket No. INCEP-001COC U.S. Patent Application 14/228,054; Office Action mailed
11/29/18
Docket No. INCEP-001COC U.S. Patent Application 14/228,054; Final Office Action mailed
11/2/17

Examiner Date

Signature Considered

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include copy of this
form with next communication to applicant.

'Applicant’s unique citation designation number (optional). 'Applicant is to place a check mark here if English Translation is attached.
This collection of information is required by 37 CFR 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an
application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete including gathering, preparing, and submitting
the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or
suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT
SENT FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, Virginia 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 (1-800-786-9199) and select option 2.
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Substitute for Form 1449/PTO Complete if Known
INFORMATION DISCLOSURE Application Number 16/870,745
Filing Date May 8, 2020
STATEMENT BY APPLICANT First Named Inventor: Thien Nguyen
(use as many sheets as necessary)
Art Unit 3772
Examiner Name Not Yet Assigned
Sheet 7 of 9 Attorney Docket Number INCEP-005

NON PATENT LITERATURE DOCUMENTS

Examiner Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the T?
Initials* No' item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue
number(s), publisher, city and/or country where published

Docket No. INCEP-001COC U.S. Patent Application 14/228,054; Office Action mailed 4/24/17

Docket No. INCEP-001COC U.S. Patent Application 14/228,054; Office Action mailed 12/3/15

Docket No. INCEP-001COD U.S. Patent Application 14/228,057; Final Office Action mailed
5/19/20

Docket No. INCEP-001COD U.S. Patent Application 14/228,057; Office Action mailed 10/7/19

Docket No. INCEP-001COD U.S. Patent Application 14/228,057; Final Office Action mailed
3/22/19

Docket No. INCEP-001COD U.S. Patent Application 14/228,057; Office Action mailed 9/7/18

Docket No. INCEP-001COD U.S. Patent Application 14/228,057; Final Office Action mailed
11/2117

Docket No. INCEP-001COD U.S. Patent Application 14/228,057; Office Action mailed 4/13/17

Docket No. INCEP-001COD U.S. Patent Application 14/228,057; Final Office Action mailed

6/7/16
Docket No. INCEP-001COD U.S. Patent Application 14/228,057; Office Action mailed
11/20/15
Docket No. INCEP-001COE U.S. Patent Application 14/228,061; Final Office Action mailed
1/10/20
Docket No. INCEP-001COE U.S. Patent Application 14/228,061; Final Office Action mailed
7/11/19

Examiner Date

Signature Considered

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include copy of this
form with next communication to applicant.

'Applicant’s unique citation designation number (optional). 'Applicant is to place a check mark here if English Translation is attached.
This collection of information is required by 37 CFR 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an
application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete including gathering, preparing, and submitting
the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or
suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT
SENT FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, Virginia 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 (1-800-786-9199) and select option 2.
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Substitute for Form 1449/PTO Complete if Known
INFORMATION DISCLOSURE Application Number 16/870,745
Filing Date May 8, 2020
STATEMENT BY APPLICANT First Named Inventor: Thien Nguyen
(use as many sheets as necessary)
Art Unit 3772
Examiner Name Not Yet Assigned
Sheet of 9 Attorney Docket Number INCEP-005
NON PATENT LITERATURE DOCUMENTS
Examiner Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the T?
Initials* No' item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue
number(s), publisher, city and/or country where published
Docket No. INCEP-001COE U.S. Patent Application 14/228,061; Office Action mailed 10/4/18
Docket No. INCEP-001COE U.S. Patent Application 14/228,061; Final Office Action mailed
10/20/17
Docket No. INCEP-001COE U.S. Patent Application 14/228,061; Office Action mailed 4/12/17
Docket No. INCEP-001COE U.S. Patent Application 14/228,061; Final Office Action mailed
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ABSTRACT

A dental mouthpiece is provided that may be attached to a high-suction dental
adapter for the purpose of assisting the dental staff during dental procedures
through chair-side, hands-free suction, and isolation. Such a mouthpicce may
comprise a main body portion, a cheek retractor portion, and a suction connector
partion. In some embodiments, the main body portion, cheek retractor portion, and
suction conmector portion {and sub-portions thereof) may be molded in one piece,
preferably by injection molding. In an exenplary embodiment, the mouthpicce may
be made of 2 material that is flexible, transtucent, conducive to injection molding,
high heat-resistant, and autoclavable, Such a material may include silicone. Because
the mouthpicce may be made of a high heat-resistant and autoclavable material, such

a mouthpiece may be reusable.
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INTRAORAL DENTAL SUCTION AND ISOLATION SYSTEM

BACKGROUND OF THE INVENTION

1. Field of the Invention
The present invention generally relates to the field of dental mouthpieces.
More specifically, the present invention relates to intraoral dental suction and

isolation mouthpieces.

2. Description of Related Axt

Various mouthpieces are currently used by dental health professionals, dental
hygienists, and dental assistants in the field of dentistry. In the past, a dental patient
has been treated by a traditional two-person team that comprises a dental
professional and a dental assistant, Further, dental treatment may be provided by the
tearn using many different types of dental equipment and materials. Such dental
equipment and materials may include such items as an intraoral mirror, a bite block,
a slow speed suction efector, a high speed suction ejector, gauzes, cottor rolls, and
dry angles. Each item of dental equipment may be used for different purposes,
though some may be used in combination for some types of dental services. As such,
a dental professional seeking to provide such dental services may need lo use
multiple items of such dental equipment. An important xole of the dental assistant is
therefore to assist the dental professional in coordinating the use of these multiple
items of different equipment and materials.

There ig, therefore, a need in the art for improved systems and methods of
providing dental services in a more effident, comfortable, and safe manner to the

dental patient.
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SUMMARY OF THE CLAIMED INVENTION

Embodiments of the present invention may indude a mouthpiece that may be
attached to a high-suction dental adapter for the purpose of assisting the dental staff
during dental procedures through chair-side, hands-free suction, and isclation. Such
a mouthpiece may comprise a main body portion, a cheek retractor portion, and a
suction conmector portion. In some embodiments, the main body portion, cheek
retractor portion, and suction connector portion (and sub-portions thereof) may be
molded in one piece, preferably by injection molding. In an exemplary embodiment,
the mouthpiece may be made of a material that is flexible, transhucent, conducive to
injection molding, high heat-resistant, and autodavable. Such a material may include
silicone. Becauise the mouthpiece may be made of a high heat-resistant and
autoclavable material, such a mouthpiece may be reusable.

The main body portion may comprise an enclosed pocket raade up of an
anterior wall, a posterior wall, and a side wall in between the anterior and posterior
walls. The side wall may be perforated with a plurality of perforations. Such
perforations may constitute a mesh. Additional perforations may be located oo the
anterior and posterior walls. The main body portion may further include a skt along
a longitudinal, central axis on the anterior wall. Such openings {e.g., perforations and
slity allow for suction of aix, fluids, and small debris from the patient’s mouth,
through the openings into the interior portion, and into the suction conmector portion
towards a suction source. Because the mouthpiece is made of a flexible and resilient
material (e.g., silicone), the mouthpiece may be bent when placed in a patient’s
mouth to conform to the shape of the mouth. When properly positioned, the suction
connector portion may protrude from one side of the patient’s mouth, while the main
body lies against the back of the patient’s mouth, and the cheek retractor presses
against the patient’s cheek on the opposite side of the patient’s mouth.

The main body may further include an protruding bridge structure on the
intesior surface of the posterior wall. Such a bridge structure may protrude from the
interior surface in a wave shape with aests and troughs. The crests provide &

plurality of contact points with the anterior wall to keep the anterior wall separated

2
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from the posterior wall during suction. Meanwhile, the troughs provide gaps that allow
for suction of air, fluids, and small debris through the bridge structure.

Accordingly, in one aspect, the present invention resides in a dental mouthpiece
composed of a bendable material, the dental mouthpiece formed in a curve and
comprising: a main body portion at a central part of the curve and comprising a
defined pocket having an anterior wall inside the curve, a posterior wall outside the
curve, and a side wall in between the anterior wall and the posterior wall, wherein the
anterior wall, the posterior wall, and the side wall detine an tnterior portion of the
defined pocket, wherein the posterior wall comprises a bridge structure protruding
from an interior surface of the posterior wall in a wave shape, the protruding bridge
structure comprising a plurality of spaced contact points that keep the anterior wall
separated from the posterior wall during suction, wherein the spaced contact points are
at crests of the wave shape, and wherein a plurality of troughs of the wave shape
between the spaced contact points allow for suction through the bridge structure: a
cheek retractor portion connected (o the main body portion and having a surface that
applies pressure when the dental mouthpiece is bent, wherein the pressure is based on
resilience of the bendable material; and a suction connector portion for connecting the
interior portion of the main body portion to a vacuum suction source, wherein the
suction connector portion is connected to the main body portion on an end opposite
the cheek retractor,

In another aspect, the present invention resides in a dental mouthpiece
composed of a bendable material, the dental mouthpiece formed in a curve and
comprising: a main body portion at a central part of the curve and comprising a
defined pocket having an anterior wall inside the curve, a posterior wall outside the
curve, and a side wall in between the anterior wall and the posterior wall, wherein the
anterior wall, the posterior wall, and the side wall define an interior portion of the
defined pocket; a cheek retractor portion connected to the main body portion and
having a surface that applies pressure when the dental mouthpiece is bent, wherein the
pressure is based on resilience of the bendable material; a suction connector portion
for connecting the interior portion of the main body portion to a vacuum suction
source, wherein the suction connector portion is connected to the main bedy portion
ot an end opposite the cheek retractor; and a detachable mouth prop comprising a

strap configured to fit
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around the suction connector portion, wherein an external surface of the suction
connector portion comprises a notch region corresponding to the strap, and whereia an
external surface of the strap 1s substantially flush with a remaining external surface of

the suction connector portion when the strap sits in the notch region.
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BRIEF DESCRIPTION OF THE FICGURES

FIG. 14 is a perspective view of an exemplary mouthpiece with a detachable
raouth prop.

FIG. 1B is a top view of the exemplary mouthpiece and detachable mouth
prop of FIG. 1A

FIG. 1C is a bottom view of the exemnplary mouthpiece and detachable mouth
prop of FIG. 1A

FIG. 1D is a side view of the exemplary mouthplece and detachable mouth
prop of FIG. 1A

FIG. 1E is a cross-sectional view of the exemplary mouthpiece and detachable
mouth prop of FIG. 1A,

FIG. 2A is a perspective view of the exemplary mouthpiece of FIG. 1A where
the detachable mouth prop has been detached.

FIG. 2E is a top view of the exemplary mouthpiece of FIG. 2A.

FIG. 2C is & bottom view of the exemplary mouthpiece of FIG. ZA.

FIG. 213 is a side view of the exemplary mouthpiece of FIG. 2A.

FIG. 2E is a cross-sectional view of the exemplary mouthpiece of FIG. 24.

FIG. 3A is a front view of an exemplary mouth prop.

FIG. 3B is a back view of the exemplary mouth prop of FIG. 3A.

FIG. 3C is a bottom view of the exemplary mouth prop of FIG. 3A.

FIG. 3D is a perspective view of the exemplary mouth prop of FIG. 3A .

FIG. 3E is a side view of the exemplary mouth prop of FIG. 3A.

FIG. 3F is a top view of the exeraplary mouth prop of FIG. 3A.

FIG. 4 is a dose-up view of exemplary mesh sides in an exemplary
raouthpiece.

FIG. 5 is a dose-up view of an internal bridge in an exemplary mouthpiece.

FIG. 64 is a close-up view of an exemplary reinforcing bar in an exemplary
mouthpiece.

FIG. 6B is a cross-sectional view of the exemplary reinforcing bar of FIC. 8A.

FIG, 7A is a close-up view of an exemplary cheek retractor portion inan

4
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exemplary mouthpiece.

FIG. 7B is a cross-sectional view of the exemplary cheek retractor portion of
FG. 7A.

L9,
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DETAILED DESCRIPTION

Embodiments of the present invention provide for a mouthpicce comprising
a main body portion, a cheek rebractor portion, and 2 sucion connector portion. in
some embodiments, the main body portion, cheek retractor portion, and suction
cormector portion (and sub-portions thereof) may be molded as one-piece, preferably
by infection molding. In an exemplary embodiment, the mouthpiece may be made of
a material that is flexible, transiucent, conducive to injection molding, high heat-
resistand, and autodavable. Such a material may include silicone. Because the

wouthpiece may be made of a high heat-resistant and autoclavable material, sucha
mouthpiece may be reusable,

FiGs, 1A-E are different views of an exemplary mouthpiece with an
attachable mouth prop 160, while FIGs. 2A-E are different views of the exemplary
mouthpiece of FIG. 1A where the attachable mouth prop 160 has been detached.
Such a mouthpiece may include a main body portion 110, a suction connector
portion 120, and a cheek retractor portion 130.

The main body portion 110 may include mesh or perforationst40, 2 stability
bar 154, an open shit 176, and an internal bridge 180, The main body potion 118 may
connect to a suction connector portion 120 on one end and a cheek retractor portion
130 at the other end. Such a cheek retractor portion 130 may be configured to press
against and retract a patient’s cheek away from the pationt’s teeth. When placed ina
patient’s mouth, the suction connector portion 120 may protrude from one side of the
patient’s mouth, while the main body portion 110 les against the back of the
patient’s mouth, and the cheek retractor portion 130 retracts the patient’s cheek on
the opposite side of the patient’s mouth. The flexibility of the material used to form
the mouthpiece allows for some bending when placed in the patient’s mouth. The
material is, however, resilient enough that the cheek retractor portion presses against
the inside of the patient’s cheek with such pressure being sufficient to move the
cheek away from the patient’s teeth.

An exemplary main body portion 118, when placed in 2 mouth, may inchude an

anterior wall facing the front of the mouth (e.g., the side with slit 170} and a posterior

6
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wall facing the back of the mouth. The two walls may connect at a superior wall and
an inferior wall forming a body that is at least partially endosed.

Superior may be used herein to vefer to the side that rests against a xoof of 2
patient’s mouth when placed therein, and inferior may be used to refer to the side
that rests against the floor of the patient’s mouth. The superior and inferior sides
may be formed identically, which may allow for the mouthpiece to change
orientation such that the superior side may appear as the inferior side and vice versa,
in the new orientation. When in use, the respective sides of the main body portion
110 may serve to protect and separate the top of the mouth and the bottom of the
mouth/tongue. In addition, the main body portion 110 may also serve to protect the
back of the mouth {e.g., throat and alrway) from falling debris.

Much of the main body portion 110 of the mouthpiece may be shaped as 2
straight-line arrowhead or shield whose base generally conforms to the intraoral
shape of a patient’s mouth. Differently-sized mouthpleces may be provided for
differently-sized mouths of adults and children. Part of the base side of the
arrowhead may be formed with thicker walls than the rest of the main body. Such
thickening may provide additional stability.

In addition, the main body portion 110 of the mouthpiece may include a
plurality of holes 140 distributed along the superior and inferior sides of the anterior
and posterior walls to assist in suctioning of water, saliva and debris from the oral
cavity. In some embodiments, a set of holes may also form a mesh along the walls of
the superior and inferior edges. FIG. 4 is a close-up view of an exemplary mesh wall
in an exemplary mouthpiece.

At the narrow end of the arrowhead that connects to the cheek retractor
portion 130, the main body portion 110 may include a rectangular portion. MNarrower
than the base of the arrowhead, the rectangle may additionally include a reinforcing
bar {or stability bar) 150 {described in further detail below}) and may be at least
partially crossed by a slit 170 {described in further detail below} into the intexior of
the pocket of the main body portion 118.

Stability bar 150 may be a protrusion or otherwise a thickened arca that

reinforces the stability of the rectangular portion and assist in shaping this region to

7
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the intracral posterior shape of a patient’s mouth. FIG. 6A is a close-up view of an
exemplary stability bar 150 of an exemplary mouthpiece. FIG. 6B is a cross-sectional
view of the exemplary reinforcing bar in the cheek retractor connector portion of FIG.
BA.

Ins some embodiments, the internal, rectangular-shaped reinforcing or
stability bar 150 may be located distally to the inteyrnal wavelike bridge structure 180
and attached to both the interior side of the posterior surface of the main body and
the rectangudar portion. Such a stability bar 150 may be located in the area where a
positioned mouthpiece begins to wrap from the lingeal side of the most posterior
mandibular tooth, around the distal side of the most posterior tooth, and to anterior
side of the most posterior mandibular tooth, thereby assisting in shaping the
mouthpiece to the general intraoral shape of a patient’s mouth.

Various embodiments of the mouthpiece may further include a longitudinal,
open stit 174 extending over approximately two-thirds of the main body on the
anterior surface. Running along the center of the main body across the rectangle and
most of the arrowhead, such a shit 170 may assist in capture and suction of water,
saliva and debris, as well as assisting in deaning and maintenance.

Additionally, the main body of the mouthpicce may inciude a bridge
structure 1580 on an interior surface to ensure that the anterior and posterior surfaces
remain separated during suction. FIG. 1E is a cross-sectional view of the mouthpiece
in which the bridge structure 180 is illustrated. FIG. 5 is a close-up view of the bridge
structure 180 without the surrounding walls of the main body portion. Such a bridge
structure 180 may be formed as an wave-like protrusion that gencrally corresponds
to the distance between the antevior and posterior walls extending substantially {e.g.,
within 1 mm} the full distance at its crest and substantially flush to the surface at s
trough. In some embodiments, the bridge structure 180 may be centrally-located in
the main body portion 110 of the mouthpiece. The gaps (or troughs) between the
waves of the bridge structure 180 assist in the suction-driven transfer of water and
saliva to the suction connector portion 120 and ultimately, into a central suction
vacuur. Insome embodiments, the bridge structure 180 may follow the shape of a

logo {e.g., an arrowhead or shield).
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The suction connector portion 120 may be oval-shaped and also attached o
the main body portion 110, The suction connector portion 120 may be formed with
thicker walls than the main body portion 110 and configured to attach to a high-
suction vacuum adapter and to assist in transferring water, saliva, and debris from
the oral cavity to the external adapter for removal. The suction connector portion 120
may also include an internal stop to assist in sliding the mouthpiece onto the adapter
to a desired depth. The suction connector portion 120 may additionally have an
external, concave, notched region 210 that corresponds to a removable strap such
that when the strap is in place, the external walls of the strap and the rest of the
connector portion may be flush.

The cheek retractor portion 130 is illustrated as a hammerhead distal region, which
may be attached to the main body portion 110, FIG. 7A is a dose-up view of an
exemplary cheek refractor portion 130 in an exemplary mouvthplece. FIG. 7B is a
cross-sectional view of the exemplary cheek retractor portion 130 of FIG. 7A.

The mouthpiece may be used with a mouth prop 160, as illustrated in F1Gs. 1
{with a mouth prop 160) and FIGs. 2 (illustrated without the mouth prop 160). F1Gs.
3A-E provide different close-up views of an exemplary mouth prop 160. The
removable strap 310 may be attached to mouth prop 160, which may be used to prop
open a patient’s mouth and teeth. In this regard, the suction connector portion 120
may additionally have an external plug 220 (FIG. 2C) protruding from the posterior
side of the suction connectar portion 120. Such a plug 220 may correspond to and
serve to conmect with an opening in the mouth prop 160. The mouth prop 160 may be
reinforced by the presence of the plug 220 in the opening, thereby resulting In a more
crush-resistant, nearly incompressible, and stable mouth prop 163, In some
embodiments, the suction connector portion 120 may further have a cutout 236 {e.g.,
which may be shaped as a logo) providing extra inferiocking with a corresponding
protrugion {e.g., which may also be shaped as a logo) on an external high-suction
vacuum adapter.

The mouth prop 160 reay be made of thickened silicone material injection
mioided in a single piece with an elastic strap corresponding to the circumference of

the suction conmector portion. The mouth prop 160 has an intermnal, rectangular-
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shaped female slot designed to fit snugly with the external, rectangular-shaped male
plug 220 of the suction connector portion 120 of the mouthpiece. Mouth props may be
made in different sizes for differently sized mouths. Because the mouth prop and
mouthpicee are detachable from each other, different sizes of each may be mixed and
matched as needed for a particular patient's mouth,

The mouthpiece as described herein may be used with 2 one-plece,
autoclavable, bigh-suction vacuum adapter. Such a high-suction vacuum body adapter
may be made of a single homogenous material. Having a single lever design, such a
vacuum adapter may function in the same manner as all the current high-suction
vacuum evacuators and saliva ejectors in controlling the removal of water, saliva, and
debris from the oral cavity to the outside vacuum source. The single lever may be
designed to control the removal of water, saliva, and debris from the at least partially
enclosed so main body through a single, large evacuation conduit within the suction
connector portion.

While various embodiments have been described above, it should be understood
that they have been presented by way of example only, and not Uimitation. The
descriptions are not intended to fimit the scope of the invention to the particular forms
set forth herein. Thus, the breadth and scope of a preferred embodiment should not be
limited by any of the above-described exemplary embodiments. It should be
undersiood that the above description is illustrative and not restrictive, To the
condrary, the present descriptions are intended to cover such alternatives,
medifications, and equivalents as may be included within the scope of the invention as
defined by the appended claims and otherwise appreciated by one of ordinary skill in
the art. The scope of the invention should, therefore, be determined not with reference
to the above description, but instead should be determined with reference to the

appended claims along with thetr full scope of equivalents.
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What s claimed is:

1. A dental mouthpiece composed of a bendable material, the dental mouthpiece
formed in a curve and comprising:

a main body portion at a central part of the curve and comprising a defined pocket
having an anterior wall inside the curve, a posterior wall outside the curve, and a side
wall in between the anterior wall and the posterior wall, wherein the anterior wall, the
posterior wall, and the side wall define an interior portion of the defined pocket, wherein
the posterior wall comprises a bridge structure protruding from an interior surface of the
posterior wall in a wave shape, the protruding bridge structure comprising a plurality of
spaced contact points that keep the anterior wall separated from the posterior wall during
suction, wherein the spaced contact points are at crests of the wave shape, and wherein a
plurality of troughs of the wave shape between the spaced contact points allow for
suction through the bridge structure;

a cheek retractor portion connected to the main body portion and having a surface
that applies pressure when the dental mouthpiece is bent, wherein the pressure is based
on resifience of the bendable material; and a suction connector portion for connecting the
interior portion of the main body portion to a vacuum suction source, wherein the suction
connector portion is connected to the main body portion on an end opposite the cheek

retracior.

2. "The mouthpiece of claim 1, wherein the side wall includes a plurality of
perforations.
3. The mouthpiece of claira 1, whercin the anterior wall and the posterior wall each

includes a plurality of perforations.

4. The mouthpiece of claim 1, wherein the anterior wall further includes a slit along

a central axis,

fo—
[
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5. The mouthpiece of claim 1, further comprising a stability bar protruding from an
interior surface of the posterior wall, wherein a thickness of the stability bar reinforces

stability during bending of the dental mouthpiece.

6. The mouthpiece of claim 1, wherein the main body portion, the cheek retractor

portion, and the suction connector portion are injection-molded as one picce.

7. The mouthpiece of claim 1, wherein the material is a flexible, translucent, high

heat-resistant, awtockavable silicone-based material.

5. The mouthpiece of claim 1, wherein the suction connector portion comprises an

internal stop to assist in positioning of the vacuurn suction source or a vacuum adaptor.

5. ‘the mouthpiece of claim 1, further comprising a detachable mouth prop.
10, The mouthpiece of claim 9, wherein the detachable mouth prop comprises a strap

configured to fit around the suction connector portion, wherein an external surface of the
suction connector portion comprises a notch region corresponding to the strap, and
wherein an external surface of the strap is substantially {flush with a remaining external

surface of the suction connector portion when the strap sits in the notch region.

t1.  The mouthpiece of claim 10, wherein the strap and other portions of the mouth

prop are injection-molded as a single piece.

12, The mouthpiece of claim 9, wherein the suction connector portion further

comprises an external plug protrusion corresponding to an opening in the mouth prop.

13. The mouthpiece of claim 12, wherein the plug protrusion fits into the opening to

provide additional crush-resistance and decreased compressibility,
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14. The mouthpiece of claim 1, wherein the suction connector portion comprises a

cutout corresponding to a protrusion on a vacuum adapter for an interlocking fit.

15, The mouthpiece of claim 1, wherein the anterior wall and the posterior wall have

different thicknesses.

16.  The mouthpiece of claim 1, wherein the main body portion comprises:

a base portion conmected to the suction connector portion at a first end,

a cheek retractor connector portion connected to a second end of the base portion,
the second end opposite the first end of the base portion, wherein the cheek retractor
connector portion is narrower than the base portion, and the cheek retractor connects to

main body portion at the cheek retractor conmector portion.

17. The mouthpiece of claim 1, wherein one or more of the walls is a protective wall,
and wherein debris external to mouthpiece is subject to being caught by suction and/or by

the protective wall.

18. A dental mouthpicce composed of a bendable material, the dental mouthpiece
formed in a curve and comprising:

a main body portion at a central part of the curve and comprising a defined pocket
having an anterior wall inside the curve, a posterior wall outside the curve, and a side
wall in between the anterior wall and the posterior wall, wherein the anterior wall, the
posterior wall, and the side wall define an inderior portion of the defined pocket;

a cheek retractor portion connected to the main body portion and having a surface
that applies pressure when the dental mouthpiece is bent, wherein the pressure is based
on resilience of the bendable material;

a suction connector portion for connecting the interior portion of the main body
portion o a vacuum suction source, wherein the suction connector portion is connected to

the main body portion on an end opposite the cheek retractor; and

13
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a detachable mouth prop comprising a strap configured to fit around the suction
connector portion, wherein an external surface of the suction connector portion comprises
a notch region corresponding to the strap, and wherein an external surface of the strap is
substantially flush with a remaining external surface of the suction connector portion

when the strap sits in the notch region.

9, The mouthpiece of claim 18, wherein the side wall includes a plurality of
perforations.
20, The mouthpiece of claim 18, wherein the anterior wall and the posterior wall each

includes a plurality of perforations.

21. The mouthpicce of claim 18, whercin the anterior wall further includes a slit along

a central axis.

22, The mouthpiece of claim 18, further comprising a stability bar protruding from an

interior surface of the posterior wall, wherein a thickness of the stability bar reinforces

stability during bending of the dental mouthpiece.

23.  The mouthpiece of claim 18, wherein the main body portion, the cheek retractor

portion, and the suction connector portion are injection-molded as one piece.

24, The mouthpiece of claim 18, wherein the material is an autoclavable silicone-

bascd material.

25, The mouthpiece of claim 18, further comprising a bridge structure protruding
from an interior surface of the posterior wall, the protruding bridge structure comprising a
plurality of spaced contact points that keep the anterior wall separated from the posterior

wall during suction.
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26.  The mouthpiece of claim 25, wherein the bridge structure protrudes from the
interior surface of the posterior wall in a wave shape, and wherein the contact points are

at crests of the wave shape.

27.  'The mouthpiece of claim 26, wherein troughs of the wave shape allow suction

through the bridge structure.

28.  The mouthpiece of claim 18, wherein the suction connector portion comprises an

internal stop to assist in positioning of the vacuum suction source or a vacuum adaptor.

29, The mouthpiece of claim 18, wherein the strap and other portions of the mouth

prop are injection-molded as a single plece.

30, The mouthpiece of claim 18, wherein the suction connector portion further

comprises an external plug protrusion corresponding to an opening in the mouth prop.

31, The mouthpiece of claim 30, wherein the plug protrusion fits into the opening to
provide additional crush-resistance and decreased compressibility.
32, The mouthpiece of claim 18, wherein the suction connector portion comprises a

cut-out corresponding to a protrusion on a vacuum adapter for an interlocking fit,

33. The mouthpiece of claim 18, wherein the anterior wall and the posterior wall have

different thicknesses.

34 The mouthpiece of claim 18, wherein the main body portion comprises:

a base portion connected to the suction connector portion at a first end,

a cheek retractor connector portion connected 10 a second end of the base portion,
the second end opposite the first end of the base portion, wherein the cheek retractor
connector poriton is narrower than the base portion, and the cheek retractor connects 1o

main body portion at the cheek retractor connector portion.

,..“
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35.  The mouthpiece of claim 18, wherein one or more of the walls is a protective
wall, and wherein debris external to mouthpicee is suhject to being caught by suction

and/or by the protective wall.

16
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Multifunctional slectrocardio examining table

Inventor(s): QUANYUN CAI; GUOTIAN YIN; RUOYI DONG; XIAOJING WANG
+ (CAI QUANYUN, ; YIN GUOTIAN, ; DONG RUQYI, ; WANG
XIAOJING)

Applicant(s): THIRD HOSPITAL XINXIANG MEDICAL UNIVERSITY + (THE
THIRD HOSPITAL XINXIANG MEDICAL UNIVERSITY)

Classification: - international: AG1B5/0402
- cooperative:

Application CN2011179077 20110324 Global Dossier

number:

Priority number CN2011179077 20110324
(s):

Absiract of CN1022347140 {A}

The invention provides a multifunctional electrocardio examining table, aiming to
provide a multifunclional electrocardio examining {able with high examination efficiency
and low labor intensily. The technical scheme of the invention is that the
muitifunctional electrocardio examining {able comprisss a fabie board and a connacied
glactrode, wharein a lower imb connacted electrode plate exposed o the {able board is
arranged on the front and the back sides of the {able board at the right end
raspectively; two connecied siectrods plates which are exposed (o the table board and
opposite (o the lower part of the upper limb of an examined person arg also arranged
on the fable board; fowr hollow sorews penatrate through table board holes and ars
conneciad with upper and lower limb connecied slectrods plates respeciively; four
connected wires penetrate through the hollow screws and are connected with the upper
and the lowser limb connscted glectrode plates respeactively: a stand is arranged on the
front side at the left end of the table board, and two hanging hooks are arranged on the
top of the stand; and the upper and the lower imb connected wires and a chest
cormaciad wire are arranged on the lowsr strface of the table board, and the cheast
connected wire s extraciad from the front side at the left end of the table board and
hung on the two hanging hooks on the top of the stand. The multifunciional
glgctrocardio examining table is particularly suitable for physical examination of large
sample crowds.
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Bescription
BACKGROUND OF THE INVENTION
1. Field of the Invention

{0001} The present invention generally relates to the
field of dental mouthpisces. More specifically, the present
invention relates o intracral dentai suction and isolation
mouthpieces.

2. Description of Related Art

[0002]  Varicus mouthpieces are currently used by den-

tal health professionals, dental hygienists, and dental as-
sistants in the fleld of dentistry. In the past, g dental pa-
tient has been lreated by a traditional two-person team
that comprises a dental professional and a dental assist-
ant. Further, dental trealment may be providad by the
team using many different types of dental eguipment and
materials. Such dental equipment and materials may in-
ciude such items as an intreoral mirror, a bite block, a
slow speed suction ejector, a high speed suction gjector,
gauzes, cotton ralls, and dry angles. Each item of dental
equipment may be used for different purposes, though

scme may be used incombinationfor some iypes of den-
tal services. As such, a dental professional seeking o
provide such dental services may need [0 use multiple
iterns of such dental equipment. An imporiant role of the
denial assiciant is therefore to assist the dental profes-
sional in coordinating the use of these muiliple items of
different equipment and materials.

[0003] There is, therefore, a need in the art for im-
proved systems and methods of providing dental servic-
&s in a more efficient, comfortable, and safe manner to
the dental patient.

F00041 Different intraoral devices are kKnown, For ex-
ample, U.S. Palent Application Publication No.

20121001 ”’32[) A1 discioses a bite block, an illumination
device having a saliva suction function, and a TIPS (iwist
isclated plates of suction) for protecting the tongue of &
patieni, The described sclution guides the tongue of the
patient such thal when dental treatment is performed,

the tongue of the patient can be safely and comfortably
protected. Furthermore, saliva collected around the
throat of the patient can be rapidly removad 5¢ that the
patient feels little foreign-body like sensations. In addi-
tion, the TIPS can isclate the tongue from one side of the
mouth cavity to be treated so as to ensure space for treat-
ment. Moreover, the entirety ¢f the mouth cavity of the
patient can be illuminatad to enable a doctor to conven-
iently conduct the dental treatment.

fO005]  Further, U.S. Patent No. 8,974,321 relates (o
dental appliances for Hluminaling and/or vacuum suction
of the mouth of a denial patient for examination andlor
operative purposes.

{00088} U.S. Patent Application Publication No. US
2009/0274991 A1 teaches devices and methods for pro-
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viding intra-oral operative isolation, fluid and debris as-
piration, and tongue and chack refraction.

SUMMARY OF THE CLAIMED INVENTION

80071 The invention is defined in claims 1 and 15, re-
spectively. Particular embodiments are set out in the de-
pendent claims.

[0008] In particular, a dental mouthpiece is described
hersin. The mouthpiace may be attached {0 3 high-suc-
tion dental adapter for the purpose of assisting the dental
staff during dental proceduresthrough chair-side, hands-
free suction, and isolation. Such amouthplece comprises
a main body portion, a chesk retractor portion, and a
suction connector portion. In some ambodiments, ths
main body porticn, cheek retractor portion, and suction
connector portion (and sub-portions therecf) may bte
moldad in one plece, preferably by injection molding. in
an exemplary embodiment, the mouthpiece may be
made of a material that is flexible, translucent, conducive
to injection moliding, high heat-resistant, and autoclava-
ble. Such a material may include silicone. Because the
mouthpiece may be made of a high heat-resisiant and
autoclavable material, such a mouthpiece may be reus-
able.

00081 The main body portion comprises an enciosed
pocket made up of an anterior wall, a posterior wall, and
a side wall in between the anterior and posterior walls.
The side wall may be perforated with a plurality of perfo-
rations. Such perforations may constitute a mesh. Addi-
tional perforations may be located on the anterior and
posterior walls. The main body portion may further in-
clude a slit aiong a longitudinal, central axis on the ante-
rior wall. Such openings (e.g., perforations and siit) aliow
for suction of air, fluids, and smalldebris from the patient’s
mauth, through the openings inte the interior portion, and
info the suction connector porlion towards a suction
source. Because the mouthpiece is made of a flexible
and resiiient material (e.g., silicone), the mouthpiece is
bandable when placed in a palient’s mouth to conform
to the shape of the mouth. Whan propetly positioned, the
suction connactor porlion may protrude from one side of
the patient’s mouth, while the main body lies against the
back of the patienl’s mouth, and the chesk retractor
presses against the patient’s cheek on the opposite side
of the patient’s mouth.

{60181 The main body further includes an protruding
bridge structure on the interior surface of the posterior
wall. Such a bridge structure profrudes from the interior
surface in a wave shape with cresis and froughs. The
crests provide a piurality of contact points with the ante-
rior wali to keep the anterior wall separated from the pos-
terior watll during suction. Meanwhile, the troughs pravide
gaps that allow for suction of air, fluids, and small debris
through the bridge structure.
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BRIEF DESCRIPTION OF THE FIGURES
f0011]

FIG. 1Ais a perspective view of an exemplary mouth-
piece with a detachable mouth prog.

FIG. 1B is a top view of the exemplary mouthpiece
and detachabie mouth prop of FIG. 1A

FIG. 1C is a bottom view of the exemplary mouth-
piece and detachable mouth prop of FIG. 1A,

FIG. 1D is a side view of the exemplary mouthpiece
and detachable mouth prop of FIG. 1A

FIG. 1E is a cross-sectional view of the exemplary
motthpisce and detachable mouth prop of FIG. 1A
FIG. 2A is a perspective view of the exemgplary
motthpisce of FIG. 1A whers the detachable mouth
grop has been detached.,

FIG. 2B is a top view of the exempiary mouthplece
f FIG. 2A.

FIG. 2C is a bottom view of the exemplary mouth-
iece of FIG. 2A

D is a side view of the exemplary mouthpiece
1G. 2A

(o]

o
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G N
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¥
¥
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FIG. 2 is a cross-sectional view of the exemplary
mouthpiece of FIG. 2A.

FIG. 3Ais a front view of an exemplary mouth prop.
FIG. 3B is a back view of the exemplary mouth prop
of FIG. 3A.

FIG. 3C is a boltem view of the exemplary mouth
prop of FIG. 3A.

FIG. 3D is a perspective view of the exemplary mouth
prop of FIG. 3A,

FIG. 3k is a side view of the exemplary mouth prop
of FIG. 3A.

FIG. 3F is a top view of the exemplary mouth prop
of FIG. 3A.

-
=

FIG. 4 is a close-up view of exemplary mesh sides
in an exemplary mouthpiece.

FIG. 5 is a close-up view of an internal bridge in an
examplary mauthpiecs.

FIG. BA Is a close-up view of an exemglary reinforc-
ing car in an exemplary mouthpiece.

FIG. BB is a cross-sectional view of the exemplary
reinforcing bar of FIG, 6A.

FIG. 7A is a close-up view of an exemplary cheek
retractor portion in an exemplary mouthpiece.

FIG. 7B is a cross-sectional view of the exemplary
cheek refracior portion of FI1G. 7A.

DETAILED DESCRIPTION

f0012] Embodiments of the present invention provide
foramouthpiece comprising a main body portion, a cheek
retracior portion, and a suction connactor portion. in
some embodiments, the main body portion, cheek re-
tractor portion, and suction connecior portion {(and sub-
portions thersof) may be mcided asone-piece, preferably
by injection molding. In an exemplary embodiment, the

10

Ny
b

[V}
o

4G

EP 3184 676 A1 4

mouthpiece may be made of a material that is flexible,
transiucent, conducive to injection meiding, high heat-
resistant, and autoctavable. Such a material may include
silicone. Because the mouthpiece may be made of a high
heat-resistant and autoclavable material, such a mouth-
piece may be reusable.

[80413] FiGs. 1A-E are different views of an exemgplary
mouthpiece with an attachable mouth prop 160, while
FiGs. 2A-E are different views cf the exemplary mouth-
piece of FIG. 1A where the attachable mouth prop 160
has been detached. Such a mouthpiece includes a main
haody portion 110, a suction connector portion 120, and
a cheek retractor portion 130.

{8014} The main body poriion 110 may include mesh
or parforations 140, a stability bar 150, an open slit 170,
and an internal bridge 180, The main body potion 110
connacts 1o a suction conneclor portion 120 onone end
and a chaek retractor portion 130 at the othar end. Such
a cheek retractor portion 130 may be configured to press
against and retract a patient’s cheek away from the pa-
tient’s teeth. When placed in a patient’s mouth, the suc-
tion connector portion 120 may protrude from one side
of the patient’s mouth, while the main body portion 110
lies againstihe back ofthe patient’'s mouth, and the cheek
retractor portion 130 refracts the patient’s cheek on the
apposite side of the patient's mouth. The flexibility of the
material used to form the moulhpisce allows for some
bending when placed inthe patient’s mouth. The material
is, howevar, resiient encugh that the cheek refractor por-
ticn presses against the inside of the patient’s cheek with
such pressure being sufficient to move the cheek away
from the patient’s teeth.

An exemplary main body portion 110, when placed in a
mouth, may inciude an anterior wall facing the front of
the mouth {e.g., the side with slit 170} and a posterior
wall facing the back of the mouth. The two walls may
connect at a superior wall and an inferier wall forming a
body that is at l2ast partially enclesed.

[00183 Superior may be used herain to refer to the side
that resis against a roof of 2 palient’s mouth when piaced
therein, and infarior may be used to refer to the side that
rests against the floor of the patient's mouth. The superior
and inferior sides may be formed identically, which may
allow for the mouthpiece to change orientation such that
the superior side may appear as the inferior side and vice
versa, in the new orientation. When in use, therespective
sides of the main body portion 110 may serve {o protect
and separate the top of the mouth and the bottom of the
mouth/tongue. In addition, the main body portion 110
may also serve o protect the back of the mouth {e.q.,
throat and airway) from falling debris.

00181  Much ofthemainbody porticn 110 of the mouth-
piece may be shaped as a straight-line arowhead or
shifeld whose base generally conforms 1o the intraoral
shape of a patient’s mouth. Differently-sized mouthpiec-
as may be provided for differently-sized mouths of aduits
and children. Part of the base side of the arrowhead may
be formed with thicker walls than the rest of the main

149 of 295
3



o

body. Such thickening may provide additional stability.
f0017]  In addition, the main body portion 110 of the
mauthpiace may include a plurality of holes 140 disirib-
uted along the superior and inferior sides of the anterior
and posterior walls 1o assist in suctioning of waler, saliva
and debris from the oral cavity. In some embodiments,
a set of holes may also form & mesh along the walls of
the superior and inferior edges. FIG. 4 is a close-up view
of an exemplary mesh wail in an exemplary mouthpiece.
[0018] Al the narrow end of the arrowhead that con-
nects o the cheek retractor portion 130, the main body
portion 110 may include a rectanguiar portion. Narrower
than the base of the arrowhead, the rectangular portion
may additionally include arsinforcing bar (or stability bar)
150 (described in further detall below) and may be at
least partially crossed by a slit 170 {described in further
detail below)} into the interior ¢f the pocket of the main
body portion 110,

[0018] Stability bar 150 may be a proirusion or other-
wisg a thickened area that reinforces the stability of the
rectangular portion and assist in shaping this region to
the intracral posterior shape of a patient’s mouth. FIG.
BA is a close-up view of an exemplary stability bar 150
of an exemplary mouthpisce. FIG. 6B is a cross-sectional
view of the exempilary reinforcing bar in the chaeek refrac-
tor connector portion of FIG. GA.

f0020] In some embodiments, the internal, reclangu-
lar-shaped reinforcing or stabilily bar 150 may be located
distally o the internal wavalike bridge struclure 180 ang
altached to boih the interior side of the posterior surface
of the main body and the rectangular portion. Such a
siabiiity bar 150 may be located in the area where z po-
sitioned mouthpiece begins to wrap from the lingual side
of the most posterior mandibular {ooth, around the distal
side of the most posterior tooth, and to anterior side of
the most posterior mandibular tooth, thereby assisting in
shaping the mouthpiece to the general intraoral shape
of 2 patient’'s mouth.

F00211  Various ambodiments of the mouthpiace may
further include a longitudingl, open slit 170 sxtending
aver approximately two-thirds of the main body on the
anterior surface. Running along the cenler of the main
hody across the reclangle and most of the arrowhead,
such a slit 170 may assistin capture and suction of water,
saliva and debris, as well as assisting in cleaning and
maintenance.

[0022] Additionally, the main body of the mouthpiece
may inciude a bridge structure 180 on an interior surface
te ensure that the anterior and posterior surfaces remain
separated during suction. FIG. 1E is a cross-sectional
view of the mouthpiece in which the bridge structure 180
is illusirates. FIG. 5is g close-up view of the bridge struc-
ture 180 without the surrounding walls of the main body
portion. Such a bridge sitructure 180 may be formed as
anwava-like protrusion that generally corresponds tothe
distance between the anierior and postarior walls extend-
ing substantiaily {e.g., within 1 mm) the full distance at
its crestand substantially flushto the surface atits trough.
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in some embodiments, the bridge structure 180 may be
centraily-locaiad in the main bady portion 110 of the
mouthgiece. The gaps {or troughs) between the waves
of the bridge structure 180 assist in the suction-driven
transfer of watler and saliva to the suction connecior por-
tion 120 and ullimately, into a central suction vacuum. in
some embodiments, the bridge structure 180 may foliow
the shape of a logo {&.g., an arrowhead or shield).
{00231 The suction connector portion 120 may be oval-
shaped and also attached to the main body portion 110,
The suction connector portion 120 may be formed with
thicker walls than the main body portion 110 and config-
ured to attach 1o 2 high-suction vacuum adapter and {0
assist in transferring water, saliva, and debris from the
oral cavily to the exlernal adapler for removal. The suc-
tion connector portion 120 may also inciude an internal
stog o assist in sliding the mouthpiece onte the adapter
o a desired depth. The suction connector portion 120
may additionally have an extarnal, concave, notched re-
gion 210 that corresponds to aremovabie strap such that
when the strap is in place, the external walls of the strap
and the rest of the connector portion may be flush.

The check retractor portion 130 s illustrated as a ham-
merhead distalregion, which may be attached to the main
body portion 110. FIG. 7A is a closa-up view of an ex-
emplary cheek refractor portion 130 in an exemplary
meuthpiece. FIG. 7B is a crass-sectional view of the ex-
emplary cheek retractor portion 130 of FiG. 7A,

[8024] The mauthpieca may he used with a mouth prop
160, as illustrated in FIGs. 1 (with a mouth grap 1860) and
FiGs. 2 {illustrated without the mouth prop 180). FiGs.
3A-E provide different ciose-up views of an exemplary
mouth prop 160. The removabie strap 310 may be at-
tached to mouth prop 180, which may be used {o prop
open a patient’s mouth and teeth. In thisregard, the suc-
tion connector portion 120 may additionally have an ex-
ternal plug 220 (FIG. 2C) protruding from the posterior
side of the sucticn connector portion 120, Such a plug
220 may correspond t0 and serve {0 connect with an
opening inthe mouth prop 160. The mouth prop 160 may
bareinforced by the presence of the plug 220 inthe apen-
ing, thareby resulling in & more crush-resistant, naarly
incompressible, and stable mouth prop 160, Insome em-
bodiments, the suction connector portion 120 may further
have a cutout 230 {e.g., which may be shaped as a logo}
providing exira interlocking with a corresponding protru-
sion {e.g., which may alsc be shaped as a logo) on an
external high-suction vacuum adapter.

[8025] The mouth prop 160 may be made of thickenad
sificone material injeclion molded in a single piece with
an elastic strap corresponding to the circumference of
the suction connector portion. The mouth prop 160 has
an internal, rectangular-shaped female siol designed to
fit snugly with the external, reclangular-shapsed male plug
220 of the suction connector portion 120 of the mouth-
piece. Mouth props may be made in different sizes for
differently sized mouths. Because the mouth prop and
mouthpiece sre detachable from each other, different siz-
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es of each may be mixed and maiched as needed for a
particular patient’s mouth,

f0026] The mouthpiece as describaed herein may be
used with a cne-giece, aulociavable, high-suction vacu-
um adapter. Such a high-suction vacuum body adapter
may be made of a single homogenous material. Having
a single lever design, such a vacuum adapter may func-
tion in the same manner as all the current high-suction
vacuum evacuators and saliva gjectors in controlling the
removal of water, saliva, and debris from the oral cavity
to the outside vacuum source. The single lever may be
designed to control the removal of water, saliva, and de-
bris from the at least pariially enclosed so main body
through a single, large svacualion conduit within the suc-
tien connector portion.

[00271  Particular aspacts of the present disclosure are
set out in the following numbered clauses:

1. A dental mouthpiece compaosed of & material, the
dental mouthpiece comprising: a main body portion
comprising a defined pocket having an anterior wall,
a posterior wall, and a side wall in between the an-
teriorwall and the posterior wall, wherein the anterior
wall, the posterior wall, and the side wall define an
interior portion of the defined pocket; a2 cheek refrac-
tor portion configured to press against a cheek of 2
patient when placed in a mouth of the patient, where-
in resilience of the material causes the cheek retrac-
or portion foretract a cheek of the patient away from
the ieeth of the patient; and a suction connactor par-
tion for connecting the interior portion of the main
body to a vacuum suction source,

2. The mouthpiece of clause 1, wherein the side wall
includes a plurality of perforations.

3. The mouthpiece of clause 1, wherein the anterior
wall and the posterior wall each includes a plurality
+f perforations.

4. The mouthpiece of clause 1, wherein the anlerior
wall further inciudes a slit along a central axis.

5. The mouthpiece of clause 1, further comprising a
stability bar protruding from an interior surface of the
posterior wall, wherein a thickness of the stability bar
increases resilience of the cheek relractor portion
during bending.

8. The mouthpiece of clause 1, wherein the main
pody portion, the cheek refractor portion, and the
suction connector portion are formed by injection-
moided as one piece.

7. The mouthpiece of clause 1, wherein the material
used in the injection-molding is a flexible, franslu-
cent, high heal-resistant, autcclavable silicone-
based material.

8. The meuthpiece of clause 1, further comprising a2
bridge structurs protruding from an interior surface
of the posterior wall, the protruding bridge struchus
comprising a plurality of spaced contact points that
keep the anterior wall separated from the posterior
wall during suction.
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9. The mouthpisce of clause 8, wherein the bridge
structure protrudes from the interior surface of the
posterior wall in a wave shape, and wherein the con-
tact poinis are at crests of the wave shage.

10, The mouthgplece of clause 9, wherein troughs of
the wave shape are configured to allow suction
through the bridge structure.

11. The mouthpiece of clause 1, wherein the suction
connector portion comprises an internal stop to as-
sist in positioning of a vacuum suction source of &
vacuum adaptor.

12. The mouthpiece of clause 1, further comprising
a detachable mouth prop.

13. The mouthpiece of clause 12, wherain the de-
tachabls mouth prop comprises a sirap configured
in fit arcund the suction connecior gortion, wherein
an externat surface of the suction connector portion
comprises a notchregion corresponding to the strap,
and wherein an external surface of the sirap is sub-
stantially flush with a remaining external surface of
the suction connector portion when the atrap sits in
the notch region.

14, The mouthpiece of clause 13, wherein the strap
isin

pra
15. The mouthpiece of clause 1, wherein the suction
connactor gortion further comprises an exlernal plug
pratrusion corresponding to an epening in a mouth
prap associated with the sirap.

18. The mouthpiece of clause 15, wherein the plug
protrusion fits into the opening to provide additional
crush-resistance and decreased compressibility
during biting by the patient.

17. The mouthpiece of clause 1, wherein the suction
connector portion comprises a cutout corresponding
o a profrusion on a vacuum adapter for an interlock-
ing fit.

18. The mouthpiece of clausa 1, wherein the anterior
wall and the posterior wall have different thickness-
es,

ection-meided in a single piece with the mouth

{0028} While various embodimenis have been de-
scribed above, it should be understood that they have
been presented by way of example only, and rot limita-
tion. Tha descriptions are not intended {o limit the scope
of the invention to the particular forms set forth hersin.
Thus, the breadth and scope of a preferred embodiment
should not be limited by any of the above-described ex-
emplary embaodiments. It should be understood that the
above description is illustrative and notrestriclive. Tothe
contrary, the present descriptions are intended 1o cover
such alternatives, modifications, and equivalents as may
be included within the scope of the invention as definad
by the appended claims.,

(00281 The scope of the invention should, therefore,
be determined not with reference to the above descrip-
tion, but instead shouid be determined with reference to
the appended claims.
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Claims

A dental mouthpiece composed of a bendable ma-
ierial, the dental mouthpiece comprising:

a main body portion (110} comprising a defined
pocket having an anterior wall, a posterior wall,
and a side wall in between the anterior wall and
the posterior wall, wherein the anterior wall, the
posteriorwall, and the side wall define an interior
portion of the defined pocket, wherein the pos-
terior wall comprises 2 bridge siructure profrud-
ing from an interior surface of the posterior wall
in awave shape, the protruding bridge structure
comprising a pluralily of spaced contact points
that keap the anierior wall separaied from the
posterior wall during suction, wherein the
spaced contact points are at crests of the wave
shape, and wherein a plurality of troughs of the
wave shape allow for suction through the bridge
structure;

a cheek retractor portion {130} connected to the
main body portion {(110); and

a stction connector portion (120} configured to
connect the interior portion of the main bedy por-
tion {110} to a vacuum suction source, wherein
the suction connactor portion {120) is connecied
te the main body portion (110} on an end appo-
site the cheek retractor portion (130).

The mouthpiece of claim 1, wherein the side wall
includes a plurality of perforations (140).

The mouthpiece of claim 1 or 2, wherein the anterior
wall and the posterior wall each includes a plurality
of perforations (140).

The mouthpiece of claim 1, 2 or 3, wherein the an-
terior wall further includes a slit (170) along a central
axis,

The mouthpiece of any of the preceding claims,
wherein the main body portion {110} is shaped as a
straight-line arrcwhead and includes a rectangular
porticn at a narrow end of the arrowhead, wherein
the narrow end of the arrowhead is connected to the
cheek retractor portion (130}, wherein the mouth-
piece further comprises a stability bar {150) protrud-
ing from an interior surface of the posterior wall, and
wherein g thickness ofthe stability bar (150) isadapt-
ed to reinforce stability of the rectangular portion of
the main body portion (110).

Thae mouthpiece of any of the precading claims,
wherein the main bedy portion {(110), the cheek re-
tractor portion (130}, and the suction connector por-
tion {120) are moid in one piece, preferably by injec-
tion maolding.
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10.

11.

12.

13.

14.

15,

The mouthpiece of any of the preceding claims,
whersin the material is a flexible, ransiucent, high
neat-resistant, autociavatie silicone-based materi-
al.

The mouthpiece of any of the preceding claims,
wherain the suction connector portion (120} compris-
es an internal stop to assist in positioning of the vac-
uum suction source.

The mouthpiece of any of the preceding claims, fur-
ther comprising a detachable mouth prop (180),
wherein the detachabie mouth prop (160} comprises
a strag {310} configurad to fitaround the suclion con-
necior portion {120}, wherein an external surface of
the suclion connector porlion {120} comprises a
noteh ragion (210) corresponding to the strap (310},
and wherein an external surface of the strap (310}
is substantially flush with a remaining external sur-
face of the suction connector portion {120} when the
strap (310) sits in the notch region.

The mouthpiece of claim 9, wherein the strap (310}
and other portions of the mouth prop (160} are injec-
tion-maolded as a singie piece.

The mouthpiece of claim @ or 10, wherein the suction
connactor porlion (120) further comprises an exter-
nal plug profrusion (220} corresponding o an open-
ing in the mouth prop (160},

The mouthpiece of claim 11, wherein the plug pro-
frusion (220} fits into the opening to provide addition-
| crush-resistance and decreased compressibility.

The mouthpiece of any of the precading claims,
wherein the anterior waill and the posterior wall have
different thicknesses.

The mouthpiece of any of the precading claims,
wherein the cheesk retractor portion {(130) is config-
ured to press against a cheek of a patient when
placed in a mouth of the patient, wherein resilience
of the material causes the cheek retractor portion
{130) to retract a cheek of the patient away from the
teeth of the patient.

A combination comprising:

a mouthpiese according to any of the preceding
claims; and

a vacuum adapter;

wherain the sucticn connecior portion {120) of
the mouthpiece comprises an internal stop to
assist in positioning of the vacuum adapter;
and/or

wherein the suction connector portion (120) of
the mouthpiece comprises a cutout (230) corre-
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sponding to a proirusion on the vacuum adapter

far an interlocking it
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(54} Bite block

{57} A bite block which is usefully
employed in conjunction with
endoscopy, bronchoscopy,
endotracheal intubation and like
medical-surgical procedures comprises
a U shape plate (12} having grooves (18}
which engage the upper and lower
teeth keeping them apart and a ridge
piece {60} attached to the bottom of the
U shaped to engage the upper and
lower lips and at least one bore hole
(70, 72. 74} passing through the plate
and the ridge capable of passing an
gndoscope, bronchoscope or
endrotracheal tube into the mouth of
the patient. The device prevents the
patient from biting through the tube
inserted through the mouth and from
dispiacing the tube.
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SPECIFICATION
Bite block

The invention relates to a bite block and more par-
ticularly relates to a bite biock which is usefully
empioyed in conjunction with endoscopy, bron-
choscopy, endotracheal intubation and like medi-
cal-surgical procadures.

Not infrequently, patients in hospital emergency
rooms and intensive care units require endotra-
cheal intubation for mechanical ventillatory sup-
port during acute respiratory fallure. Endotracheat
tubes are formed of cylindrical pliable plastie,
ranging in internal dizmeter from 4 {o 8 millime-
ters.

Such patients are often unresponsive initially,
but frequently struggle against both the endotra-
cheal tube and the ventillator as their condition is

0 stabilized and improves. Often they bite down with

their teeth against the endotracheal tube such that
necessary sustioning of pulmonary secretions is
made difficult or impossible or occasionally the en-
dotracheal tube or its pilot balloon is bitten in two,
isading to potentially life threatening loss of con-
trof of the airway.

Small bite blocks or oropharynges! airways that
are now commercially available are unstabie in
maintaining position and are readily displaced by
the patient’s tongue or jaw movements. The pras-
snt Invention providses & bite block molded to fit
the testh, gums, jaw, palats, and lips in such a way
that expuision by the patient is uniikely. Structure
is provided to permit stabilization of the endotra-
cheal tubs and allow catheter suctioning of oro-
pharyngeal sacretions or regurgitated gastric
contents and drainags of gastric contents. The hite
block prevents the patient from biting down on the
endotracheal tube or suction catheters.

Other uses of the invention include assisting fi-
beroptic endoscopy and prevent the patient from
biting down on the scopes thereby preventing
costly damage to the fiberoptic components.

The invention comprises a bite block which is
useful in conjunction with endoscopy, bronchos-
copy, endotracheal intubation and like procedures,
which comprises;

{a} a “U” shaped plate having first and second
ends, each end being at the terminus of a separate
upright leg of the “U”, said plate comprising a
piate body intermediate betwesn and joining the
first and szcond ends, said plate body having

{1} an upper surface delineated by the ends and
inner and outer marginal zonas;

{2} a lower surface delineated by the ends and
inner and outer marginal zones;

{3} an inner side delineated by the ends and up-
par and lower marginal zones; and

{4} an outer side delinsated by the ends and up-
per and lower marginal zones; the inner side join-
ing at its upper marginal zone with the inner
marginal zone of the upper surface and 3t its lower
marginal zone with the inner marginal zone of the
lower surface; the outer side jeining at its upper

70

75

80

85

a0

85

100

110

118

125

upper surface and at its lower marginal zons with
the outer margina! zone of the lower surface; said
plate body further having

{5} & groove in the upper surface, bebween the
innar and the outer marginal rones of the upper
surface adapted by size and configuration to re-
ceive therein the upper teeth {or, in the absence of
teeth, the associated gums) of 3 human being; and

{8} a groove in the lower surface, between the
inner and the outer marginal zonsgs of the lower
surface, adapted by size and configuration to re-
geive therein the lower teeth {or in the absence of
teeth, the associated gurns) of human being;
whereby the plate is inseried into the vestibulum
oris of a human being, the upper teeth or gums
will be received in the upper surface groove and
held apart by the plate body from the lower testh
or gums which are receivad in the lower surface
groove;

{b} a ridge on the outer side of the plate body,
positioned between the upper and and lower mar-
gingl zones of the outer side at the bottom of the
“U" and extending outwardly from the outer side
to a ridge terminus;

{c} an upper flange on and projecting upwardly
from the ridge terminusg, providing an open space
between the upper flange, the upper marginal zoneg
of the outer side and the upper side of the ridge,
said space being of a size and configuration to re-
ceive the labium supsriori oris of a human in seal-
ing engagement with said flange, outer side and
ridge;

{d} a lower flange on and projecting downwardly
from the ridge terminus, providing an open space
petween the lower flange, the lower marginal zone
of the outer side and the {ower side of the ridgs,
said space being of a size and configuration to re-
ceive the labium inferiori oris of a human in seal-
ing engagement with said lower flangs, outer side
and ridge;

{e} a bore traversing the plate and ridge at the
pottom of the U7, communicating between the in-
ner side of the plate and the ridge terminus, said
bore being of a dimsnsion to pass an edoscops, @
bronchoscope, an endotracheat tube or the like;
and

{f} optienally at ieast one additional bore travers-
ing the piate and ridge adjacent the bottom of the
“U", communicating between the inner side of the
plate and the ridge terminus, said additional bore
being of a dimension to pass an oropharyngesi en-
dotracheal, or orogastric twbe; said bite block
being of a size and configuration permitting inser-
tion of the “Li” shaped plate component irdo the
vastibulum oris of a human as described above
and whereby the bridge and flange components
sealingly engage the labium oris so that the oral
cavity is restricted to communication to the exte-
rior through the bore and optional bore.

A bite block constructed in accordance with the
invention will now be described by way of exam-
pie only with reference to the accompanying draw-
ings, in which:

Figure T is an elevational view of an embadi-

marginal zone with the outer marginal zone e-jl-t?ei ]“é:% g%ent hite biock of the invention, showing the inner
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or posterior structure.

Figure 2 is a cross-sectional view along fings 2-2
of Figure 1.

Figure 3 ie 3 front view of the embodiment of
Figure 1.

Referring first to Figure 1, there is seen an elsva-
tional view of an embodiment hite block 10 of the
invention, showing the inner or posterior structure.
The bite block 10 is 8 generally “U" shapad plate
12 having a first end 14 and a second end 16. Each
of the ends 14, 16 are at the terminus of a separate
upright leg of the “U”, and represents the end of
plate 12 which will be inserted first into the vesti-
bulum oris of a human being during use. The plate
12, intermediate hetwesn and joining ends 14, 16,
has an upper surface 18 delineated by the ends
and inner marginal zone 20 and outer marginal
zone 22. The lower surface 24 of plate 12 is also
defineated by the ends 14, 16 and by an inner mar-
gin 26 and an outer margin 28. The plate 121is also
bounded by an inner side 30 which has an upper
32 and a lowsr 34 marginal zone. An outer side 38
of the plate 12 is delineated by corresponding up-
per and lower marginal zones 38, 40 respectively
{not seen in Figure 1; see Figurs 3}, The outer side
35 joins at the upper marginal zone 36 with the
outer marginal zone 22 of upper surface 18 and at
the lower marginal zone 40 with the outer marginal
zone 78 of lower surface 24. The inner side 30 joins
at its upper marginal zone 32 with the inner mar-
ginal zone 20 of upper surface 18 and at its lower
margin zone 34 with the inner marginal zone 28 of
lower surface 24,

The plate 12 further has a groove 80 in the upper
surface 18 between the inner and outer marginal
zones 20, 22 of the upper surface 18, said groove
50 being adapted by size and configuration 1o re-
caeive therein the upper teeth, or in the absence of
teeth, the asscciated gums of & human being, A
simifar groove 52 is in the lower surface 24, be-
tween inner and outer marginal zones 26, 28 of the
lower surface 24. The groove 52, like groove 50 is
adapted by size and configuration to recsive
tharsin the lower testh or associated gums of a hu-
man being when plate 12 is ingerted in the vestibu-
fum oris of the human being. When the plate 12 is
so insarted, the uppar testh or gums of the human
baing wilt be receivad in the upper surface groove
50 and held apart by the plate body from the lower
testh or gums which are received in the lowsr sur-
face 24 groove B2.

Referring now to Figure 2, there is sgen a eross-
sectional side elevation along lines 2-2 of Figure 1.
Ag shown in the Figure 2, there is a ridge 58 on the
outer sids 36 of plate 12, positioned between the
upper cuiside marginal zone 38 and the lower out-
side marginal zona 40, at the bottom of the "U”
and extending outwardly from the outer side 36 to
a ridge terminus 58. An upper flange 80 on and
projecting upwardly from the ridge terminus 58
provides an open space 82 betwesn the upper
flange 80 and the upger marginal zone 38 of the
outer side 36 and the upper side of ridgs 88, The
space 62 is of & size and configuration to recsive
the labium superior] orls of a human In sealing en-
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gagement with said flange 60, outer side 36 and
ridge 56. A lower flange 64 on and projecting
downwardhy from the ridge terminus 58 provides
an open space 66 between the lower flange 64, the
{ower marginal zone 40 of the outer side 36 and
the iower side of the ridge 56, Space 86 is of a size
and configuration to receive the labium inferiori
oris of a human in sealing engagement with said
{ower flange 84, outer side 36 and ridge 58. A bore
70 traverses plate 12 and ridge 56 at the botiom of
the U, communicating betwesn the inner side 38
of plate 12 and the ridge terminus 58, the bore 70
being of 3 dimension to pass an endoscope, a
branchoscupe, an endotracheal tube or the like. In
the preferred embodiment of bit block 10, there are
additionaily bores 72 and 74 tranversing the body
of plate 12 and ridge 56 at the battom of the “U",
communicating between the inner side 30 of piste
12 and the ridge terminus 58, The bores 72, 74 are
of & dimension to pass endeiracheal, cropharyn-
geal, or erogastric tubes and also provide airways
into the aral cavity of a patient when the bite block
10 is inserted therein. The entire bit block 10 is of 2
size and configuration permitting its use by inser-
tion of ends 14, 18 into the mouth of a human as
described above, leaving the ridge 58 and flanges
60, 64 external to the mouth. When bite block 1 s
so inserted into the vestibulum oris of a patient,
the ridge 56 and flanges 80, 84 cooperate to seal-
ingly engage the labium oris so that the oral cavity
of the patient is restricted in communication to the
exterior, through the bores 70, 72 and 74, The bite
block 10 may be fabricated in a3 range of standard
sizes, selected to fit a range of humans, i.8.; chil-
dren through adults,

Figure 3 is a front view of the embodiment bite
block 10 shown in Figure 1 and shows further de-
tails of the bite biock 10. The front surface 82 on
terminus 88 may be used to hold an adhesive tape,
for securing tubes passing through the bores 70,
72 or 74. A length of such tape passing around ths
hack of the patient’s neck and adhering in front to
surface 82 would prevent voluntary expulsion of
bite block 10.

The bite block 10 is employed when desired by
insertion into the vestibulum oris of a human
being. Secured in place by ihe patient’s naturai re-
fiax to bite down on it, the patlent Is preventaed
from injury to self by the biting reflex. Since the
bite block 10 fully conforms to the shape of the
maxillary and mandibular arcades, it will not shift
in position and Is securaly maintained in the vesti-
bulum oris. The bite block 13 is stable in regard to
movement and comfortable to the wearer, While
stably maintained in place, such madical-surgical
procedures as endoscopy or branchoscopy, and
the like rmay be carrisd out by insertien of the ap-
propriate instrument through the bore hole 70. The
proximal end of s previously placed endotracheal
tube mav be passed through bores 70, 72 or 74 as
the bite block is inserted, When required, oral-pha-
ryngeat or gastric sustioning of natural secretions
may be carried out through the bores 72, 74, All of
thase procedures may be carried out without inter-
ference from the patient biting down upon the in-
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strument, tubing or the fike. Upon termination of a
particular procedure, the bite block may be main-

tained in place to function as an airway and/o9r it

may be removed 35 desired.

The bite block 10 may be fabricated from any
conventional materials, preferably a polymeric
resin which has sufficient strength to rasist & pa-
tient biting through but which is resilient enough
that injury to the patient's teeth and/or gums goes
not ocour, Preferably, the bite block 10 is fabricated
from potysthylens, polypropylene and like poly-
reric resins.,

In one example of the invention, the bite block
10 may be fabricated from an sthylene-vinyl ace-
tate or like material which sofiens at a temperature
of about 45 to 100°C. This bite block 10 may be
made to conform and meld to the exact configura-
tion of & particular patient’s maxiliary and mandi-
bular archies, including the teeth and gums, by
softening the bite block 10 in a hot water immer-
sion. After removing the bite block 10 with its soft-
enad sthylene-vinyt acetats surface, from the
immersion, it may be inserted into the vestibulum
oris of a particufar human individual {allowing it to
cool first as necessary to avoid a burn injury to the
individual}, The human then brings his jaws to-
gather in a normal closing manner to displace soft-
ened thermopiastic material. In this way, the
grooves B0 and 52 are made to conform to the an-
atomical structure of the individual's testh andier
gums. The bite block 10 is then removed and al-
iowad to reharden. it may then be used subse-
guently in the above described medical-surgical
procedures wherein the bite block 10 will fit per-
fectly in the vestibulum oris of the individual pa-
tient,

1. A bite block which is usaful in conjunction
with endoscopy, bronchoscopy, endotracheal intu-
bation and ke procedures, which comprises;

{a) a “lJ” shaped plate having first and second
ands, each end being at the terminus of a separate
upright leg of the ""U”, said plate comprising a
plate body intermediate betwsen and joining the
first and second ends, said plate body having

{1} an uppear surface delineated by the ends and
inner and outer marginal zones;

{2} a lower surface delineated by the ends and
inner and outer marginal zones;

{3} an inner side delineated by the ends and up-
per and lower marginal zones; and

{4) an outer side delineated by the ends and up-
per and lower marginal zones;
the inner side joining its upper marginal zone with
the inner marginal zone of the upper surface and
8t its Jower marginal zone with the Inner marginal
zone of the lower surface; the outer side joining at
its upper marginal zone with ths outer marginal
zone of the upper surface and at its lower marginal
zone with the outer marginal zone of the lower
surface; said plate body further having

{5} a groove in the upper surface, between the in-
ner and the outer marginal zones of the upper sur-
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face suited by size and configuration {0 receive
therein the upper teeth {or, in the absence of teeth,
the associated gums) of 8 human being; and

{8} a grouve in the lower surface, between the
inner and and the ouler marginal zones of the
lower surface, suited by size and configuration to
receive thersin the lower testh {or in the absence
of teeth, the associated gums) of a huran being;
whereby when the plate is inserted into the vesti-
bulum oris of a human being, the upper testh or
guras will be received in the upper surface groove
and held apart by the plate body from the iower
teeth or gums which are received in the lower sur-
face groove;

{b} a ridge on the outer side of the plate body
positionad between the upper and the lower mar-
ginal zones of the outer side af the bottom of the
“U" and extending outwardly from the outer side
1o a ridge terminus;

{¢} an upper flange on and projecting upwardly
frorm the ridge terminus, providing an open space
between the upper flangs, the upper marginal zone
of the puter side and the upper side of the ridge,
said space being of a size and configuration o re-
ceive the labium superiori oris of a human in seal-
ing engagement with said flange, outer side and
ridge;

{d} a lower flange on and projecting downwardly
from the ridge terminus, providing an open space
behween the lower flange. the lower marginal zone
of the outer side and the lower side of the ridge,
said space being of a size and configuration o re-
ceive the labium inferiori oris of a huran in seal-
ing engagement with sald lower flange, suter side
and ridge;

{e} & bore traversing the plate and ridge at the
hottom of the "U", communicating between the in-
ner side of the plate and the ridge terminus, said
bore being of a dimension to pass an endoscope, a
bronchoscope, an endotracheal twbe or the Hike;
and

{fi optionally at ieast one additional hore travers-
ing the plate and ridge adjacent to the bottom of
the “U”, communicating between the innsr side of
the piate and the ridge terminus, sald additional
bore being of a dimension to pass an endotrachaal
tube, oropharyngeal or orogastric tibe; said bite
block being of a size and configuration permitting
insertion of the “U"” shaped plate component into
the vertibulum oris of a human as described above
and wheraby tha ridge and flange components
saalingly engags the labium oris 5o that the oral
cavity is restricted to communication to the exte-
rior through the bore and optional bores.

2. A block as claimed in claim having st least
two additional bores as defined in paragraph (f} of
claim 1.

3. A bite block substantisily as herein described

vith refarence ta, and as illustrated by, the accom-
panying drawings.

4. A binck as claimed in claim 3, wherein the
block is fabricated from a material which softens at
a temperature in the range 45 to 100°C,
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{57 Abstract

A saliva aspirator for dental treatment which can suck and discharge saliva and dirty water and at the same time can separate the
tongus, the buccal mucosa and the like from the toeth as a treatment site merely by setling the aspirator within the mouth. An aspirvator (1) is
set in an opened oral cavity (22), and a vacuum pump {28) is turned on.  This permits the intetior of the aspirator (1) to be put under
negative pressure, ensuring the suction and discharge, through a plurality of saliva suction heles {10) provided in a deep section (5) and &
front returning section (7, of the saliva secreted from the submandibuliar gland, parotid gland, and sublingual gland during denta} treatment,
dirty water within the oral cavity created during the treatment, and cooling water injected into the oral cavity when a rotary cutting tool (29} is
used at the time of cutting the tooth. In this case, the patient's intraoral organs, such as the tongue (30) and the buccal mucosa, are impeded by
the deep section (5), a curved continuous section (6}, and the front refurning section (7), thus permitting the organs to bo prevented from
approaching the tooth portion to be treated,
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(54) Title: DENTAL APPARATUS

FIG. 1

(57) Abstract: A dental apparatus for removing fluid from a pa-
ticnt's mouth during a dental procedure, the dental apparatus in-
cludcs an intraoral tip having a wall defining a cavity, the wall
having a plurality of aperturcs and at Icast onc opening, the
aperturcs being distributed over the wall; and a hollow tube
coupled to the intraoral tip, the hollow tube for connecting the
opening of the intraoral tip to a suction device. The intraoral tip
is continuously within the patient's mouth during the dental pro-
cedure and the dental apparatus removes fluid from the patient's
mouth through the apertures of said intraoral tip. In one embod-
iment, the dental apparatus further includes a valve for modulat-
ing the rate of fluid removal from the patient's mouth. In anoth-
er embodiment, the dental apparatus further includes a fastener
for securing the intraoral tip within the patient's mouth.
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DENTAL APPARATUS
FIELD OF THE INVENTION
[0001] This invention relates to an apparatus for removing fluid from a patient’s mouth

during dental procedures.

BACKGROUND OF THE INVENTION

10002] During dental procedures, a patient must sit still with their mouth open to allow a
dental professional access inside the oral cavity using a variety of dental instruments. This
open, mouth position allows a build-up of salivary fluids in a patient’s mouth. In addition,
water may be introduced to rinse the mouth during certain dental procedures. This build-up
of moisture must be removed from the patient’s mouth to prevent gagging, choking or

undesirable swallowing.

[0003] Current moisture control devices, known in the art as moisture evacuators, are
designed primarily for operation by a heath professional. In some cases, patients may exhibit
anxiety over the use of moisture evacuators. One commonly used moisture control device
is a saliva ejector, which is generally characterised by large partially-rigid tubing, fixed
flow rates and a high degree of suction for quickly removing moisture and debris from a
patient’s mouth. In operation, a dental professional periodically inserts the tip of the saliva
gjector into a patient’s mouth to remove fluids and debris. The frequency of insertion 1s
determined by the dental professional and can only occur as opportunities during the dental
procedure permit or on an interruption basis when the patient demonstrates obvious
discomfort or anxiety. The insertion of a large tube can be uncomfortable and may cause
tissue abrastons and bruising. Some currently available dental moisture control device is
expensive, and is designed and integrated with other existing dental machinery. Integrated
products from sophisticated manufacturers are often not accessible or atfordable to all dental

practitioners.

SUMMARY OF THE INVENTION

[0004] The embodiments of the present invention relate to an apparatus for moisture
control in the oral cavity during dental procedures. The apparatus may be operated by a health
professional or a patient. Operation and control of the apparatus by the patient helps reduce
anxiety related to oral moisture evacuation by providing the patient with some control over

the procedure.
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10005] One embodiment of the dental apparatus relates to a dental apparatus for removing
fluid from a patient’s mouth during a dental procedure. The dental apparatus includes an
intraoral tip having a wall defining a cavity, and a hollow tube coupled to the intraoral tip.
The wall has a plurality of apertures distributed over the wall and at least one opening. The
hollow tube connects the opening of the intraoral tip to a suction device. The intraoral tip is
continuously placed within the patient’s mouth during the dental procedure and the dental

apparatus removes fluid from the patient’s mouth through the apertures of the intraoral tip.

|0006] According to onc aspect, the apertures are evenly distributed between a first end and
a second end of the intraoral tip. According to another aspect, the apertures 22 are unevenly

distributed between the first end and the second end of the intraoral tip.

[0007] According to one aspect, the rate of fluid removal from the patient’s mouth may

be adjusted to be about equivalent the salivary tlow rate.

[0008] Another embodiment of the dental apparatus further includes a valve for modulating
the rate of fluid removal from the patient’s mouth. According to one aspect, the valve is
located between the intraoral tip and the suction device. According to another aspect, the
valve is movable between a plurality of operating positions. According to yet another aspect,

the valve is operable by the patient.

10009] Another embodiment of the dental apparatus further includes a flow control
switch in communication with the valve for enabling said patient to control said rate of fluid
removal from their mouth. According to one aspect, the flow control switch moves the

valve between a plurality of operating positions.

[00010] Another embodiment of the dental apparatus further includes a fastener for
securing the intraoral tip within the patient’s mouth. According to one aspect, the fastener is

selected from the group including dental floss, a ring, a clip, and combinations thereof.

[00011]  In one embodiment of the dental apparatus, the diameter of the apertures is trom

about 0.25 mm to about 3 mm.

[00012] In one embodiment of the dental apparatus, the length of the intraoral tip is from

about 5 mm to about 40 mimn.

[00013] In one embodiment of the dental apparatus, the internal diameter of the intraoral

tip is from about 0.25 mm to about 10 mm.
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[00014]  According to one aspect, the intraoral tip is removably or permanently coupled to

the hollow tube.

BRIEF DESCRIPTION OF THE DRAWINGS

[00015] Embodiments of the present invention will be described with reference to the

following drawings, in which like reference numerals denote like parts:

[00016] Fig. 1 is a top view of a dental apparatus according to an embodiment;
[00017] Fig. 2 is a top view of a dental apparatus according to another embodiment;
[00018] Fig. 3 is a top view of a dental apparatus according to another embodiment;

[00019] Fig. 4 is a schematic view of a dental apparatus of another embodiment received

in a patient’s mouth;

[00020] Fig. 5 is a top view of an intraoral tip of a dental apparatus according to another

embodiment;

[00021] Fig. 6 is a top view of an intraoral tip of a dental apparatus according to another

embodiment;
[00022] Fig. 7 is a top view of an intraoral tip of the dental apparatus of Fig. 1;
[00023] Fig. 8 is a top view of a dental apparatus according to another embodiment: and

[00024] Fig. 9 is a cross-sectional view of an intraoral tip of a dental apparatus according

to another embodiment.

DETAILED DESCRIPTION OF THE INVENTION

[00025] The embodiments of the present invention relate to a dental apparatus for moisture
control in the oral cavity during dental procedures. The dental apparatus enables moisture

removal from a patient’s mouth.

[00026] Referring to Fig. 1, a dental apparatus according to an embodiment of the present
invention is indicated by reference numeral 10. An intraoral tip 20 of the dental apparatus 10
is coupled to a first end 32 of a hollow tube 30. A second end 34 of the hollow
tube 30 is connected to a suction device 50 by any suitable connector known to those skilled

in the art. The suction device 50 acts as a vacuum. The intraoral tip 20 comprises a wall 26
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defining a cavity 29 and a plurality of apertures 22 (Fig. 9). The apertures 22 of the
intraoral tip 20 extend through the wall 26 and are distributed over the wall 26 in a variety
of configurations. In one embodiment, the intraoral tip 20 is coupled to the hollow tube 30
by a tube connector (not shown). The tube connector may be a fastener. an adhesive, a slccve
or any other suitable tube connector known to those skilled in the art. Alternatively, the
intraoral tip 20 may be coupled to the hollow tube 30 by a fused joint. It would be
appreciated by a person skilled in the art that the intraoral tip 20 may be removably coupled

to the hollow tube 30 or permanently fixed thereto.

{00027]  The apertures 22 are evenly distributed between a first end 27 and a second end 28
of the intraoral tip 20. As shown in Figures 1 and 9, the apertures 22 are provided in a
repeating pattern over wall 26 of the intraoral tip 20. The diameter of the apertures 22 may

range from about 0.25 mm to about 3 mm.

[00028] The aperturcs 22 may alternatively be unevenly distributed between the first end 27
and the sccond end 28 of the intraoral tip 20. The apertures 22 may alternatively be
distributed proximate to the first end 27 of the intraoral tip 20. Alternatively, the apertures 22

may be distributed proximate to the second end 28 of the intraoral tip 20.

[00029]  The intraoral tip 20 sized for a comfortable fit in a patient’s mouth. During a
dental procedure, the intraoral tip 20 is placed inside the patient’s mouth continuously
throughout the duration of the dental procedure. The intraoral tip 20 is generally between
about 5 mm and about 40 mm in length and includes an internal diameter of between about
0.25 mm and about 10 mm. The internal diameter may also be referred to as the width for
embodiments in which the cross-section of the intraoral tip 20 is not circular. The intraoral
tip 20 is made of plastic and is rigid. The intraoral tip 20 may alternatively be made of a
collapsiblc plastic that deforms when pressure is applied to the wall 26 of the intraoral
tip 20. The pressure applied may temporarily deform the intraoral tip 20. The intraoral tip 20
is not limited to being made of a plastic material, it may be constructed from any suitable
material. In one embodiment, the intraoral tip 20 is made of an autoclavable material.
Alternatively, the intraoral tip 20 is made of a non-autoclavable material and is intended for

a single use.

[00030]  The hollow tube 30 is made of a polymer and is semi-rigid. The hollow tube 30
may alternatively be made of a rigid or flexible polymer material. The hollow tube 30 is not

limited to being made of a polymer material, it may be constructed from any suitable material,
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such as plastic, polypropylene, PVC, and polystyrene, for example. The internal diameter of
the hollow tube 30 is generally between about 0.25mm and about 10 mm. In one
embodiment, the hollow tube 30 is made of an autoclavable material. Alternatively, the

hollow tube 30 is made of a non-autoclavable material and is intended for a single use.

[00031]  The suction device 50 applies a vacuum force that causes fluids within the mouth
ot a patient to be drawn through apertures 22 of the intraoral tip 20, into the cavity 29,
through opening 24, and into hollow tube 30 thereby allowing the intraoral tip 20 to remove
moisture from a patient’s mouth during a dental procedure. The hollow tube 30 defines a
passageway for the fluid removed from the patient’s mouth. In one embodiment,
micro-particles smaller than the diameter of the apertures 22 are removed from the mouth of
a patient. Suction devices are well known in the art and therefore will not be described further

here.

[00032]  Referring to Figure 2, another embodiment of a dental apparatus is indicated by
reference numeral 12. The dental apparatus 12 is similar to the dental apparatus 10,
however, further includes a valve 40 located between the intraoral tip 20 and the suction
device 50. More specifically, the valve 40 is located between the first end 32 and the
second end 34 of hollow tube 30. The valve 40 modulates the rate of fluid removal from
the patient’s mouth through the hollow tube 30 by opening, closing, or partially
obstructing the passageway. In one embodiment, the valve 40 has a plurality of
operating positions: in a closed position, no flow passes through the valve 40, in a partially
open position, some flow passes through the valve 40 and in an open position, a maximum
tlow passes through the valve 40. The valve 40 is movable between the operating positions by
a flow control switch 44 that is operable by the patient. The flow control switch 44 is in
communication with the valve 40 and enables the patient to control the rate of fluid removal
from their mouth during a dental procedure by selecting the desired operating position of the

valve 40.

[00033]  The operating positions of the valve 40 regulate the rate of fluid removal from the
patient’s mouth and may be set so that the partially open position allows a pre-determined
amount of flow to pass through the valve 40, or alternatively, the operating positions of the
valve 40 may be continuous between the closed position and the open position so that any

amount of flow may be allowed to pass through the valve 40.
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[00034] In one embodiment, the flow control switch 44 is a mechanical switch that
physically moves the valve 40 between the plurality of operating positions. In one aspect, the
mechanical switch is mounted on the hollow tube 30 and applies pressure directly to the
hollow tube 30 adjusting the amount of flow through the hollow tube 30. Mechanical flow
control switches are well known in the art and therefore will not be described further here. In
another embodiment, the flow control switch is an electrical switch that actuates the
valve 40. The electrical switch may include "up" and "down" buttons that actuate the
valve 40 between the open and closed positions in increments having a pre-determined size.
Electrical flow control switches are well known in the art and therefore will not be described

further here.
[00035]  In one embodiment the valve 40 is operable by one hand of the patient.

[00036]  Referring to Figure 3, another embodiment of the dental apparatus is indicated by
reference numeral 14. The dental apparatus 14 is similar to the dental apparatus 10 and the
dental apparatus 12, however, further includes a fastener 42 for securing the intraoral tip 20
within the mouth of a patient. The fastener 42 generally maintains the intraoral tip 20 in a
constant position within the mouth. By restricting movement of the intraoral tip 20 within the
mouth, abrasions or bruising on the floor of the mouth, tongue, and cheek areas are generally

prevented.

[00037]  In one embodiment, the fastener 42, for example dental floss, a ring, or a clip,
enables attachment of the intraoral tip 20 to a tooth. Suitable fasteners are exemplified by a
knotted or unknotted loop of dental floss, a ring comprising metal and/or plastics and/or
composite materials, a clip comprising metal and/or plastics and/or composite materials, and
the like. A suitable ring may be resilient or alternative non-resilient. The ring may
additionally comprise two or more resilient prongs fashioned to releasingly engage a tooth
when pressed thercupon. A suitable clip may comprise two opposing components engaged
with a spring, fashioned into a clamp. The fastener 42 is attached to a tooth and the intraoral
tip 20 1s affixed to the fastener 42 thereby securing the intraoral tip 20 inside the mouth of a
patient. Comtortable placement of both the fastener 42 and the intraoral tip 20 may be
tacilitated by one of the patient or a dental professional. The fastener 42 may be moved from
one tooth to another as necessary, depending on the dental procedure and the comfort of the
patient. The intraoral tip 20 is continuously fixed by fastener 42 inside the patient’s mouth
throughout the length of a dental procedure. In one embodiment, the fastener 42 is injection

moulded and constructed from resilient synthetic materials. The fastener 42 is alternatively
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made of rigid materials. The fastener 42 may be constructed from any suitable material. A
person skilled in the art would understand the dimensions of the fastener 42 are suitable for
affixing the fastener 42 to a tooth of a patient. In one embodiment. the fastener 42 is
made of an autoclavable material. Alternatively, the fastener is made of a non-autoclavable
material and is intended for a single use. In one embodiment, the fastencr 42 is securely
coupled to the intraoral tip 20. In another embodiment, the fastener 42 may be removably
coupled to the intraoral tip 20. In still another embodiment, the fastener 42 may be securely

or removably coupled to the tube 30.

[00038] A single-use hollow tube, intraoral tip, and fastencr may be sterilized by one of a
suitable radiation procedure, exemplified by gamma irradiation or a suitable chemical gas

infiltration, exemplified by ethylene oxide infiltration and steam autoclave sterilization.

[00039] When an embodiment of the dental apparatus is in operation, the rate of fluid
removal from a patient’s mouth is generally at a low rate of fluid removal and does not
over-dry the mouth. The rate of fluid removal is the rate at which saliva is being sucked out
of the patient’s mouth. More desirably, the rate of fluid removal from the patient’s mouth is
about equivalent the salivary tlow rate. Typical salivary flow rates range from between about
0.1 ml/minute and about 0.6 ml/minute, however, a person skilled in the art would understand
that salivary flow rates vary between patients. A low rate for fluid removal from a
patient’s mouth may be achieved by using: a small internal diameter hollow tube 30,
where the diameter is between about 0.25 mm and about 10 mm; a valve 40, to control the
rate of tluid removal through the hollow tube; a suction device known to those skilled in the

art; and combinations thereof.

[00040]  Alternative embodiments of the intraoral tip 20 are shown in Fig. 5, Fig. 6 and
Fig. 7. The intraoral tip 20 may be circular as shown in Fig. 5, square as shown in Fig, 6, and
cylindrical as shown in Fig. 6. The intraoral tip 20 may alternatively be rectangular, ovular,
and bulbous. It will be appreciated by a person skilled in the art that the intraoral tip 20 may
be any suitable shape and size. In general, the dimensions fall about within the ranges

described in relation to the intraoral tip 20 of Fig. 1.

[00041]  Reterring to Figurc 8, another embodiment of a dental apparatus 100 includes a
first intraoral tip 200 and a second intraoral tip 202. As shown, the first intraoral tip 200 of
the dental apparatus 100 is coupled to a first end 302 of a first hollow tube 300 and the

second intraoral tip 202 of the dental apparatus 100 is coupled to a first end 312 of a
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second hollow tube 310. A second end 304 of the first hollow tube 300 and a second
end 314 of second hollow tube 310 are connected together and joined to a third hollow
tube 320. The third hollow tube 320 is connected to a suction device (not shown) by any
suitable connector known to those skilled in the art. Each of the first and second intraoral
tips 200, 202 comprise a wall 260 defining a cavity (not shown) and a plurality of
apertures 220. The apertures 220 of the intraoral tips 200, 202 extend through the wall 260
and are distributed over the wall 260 in a variety of configurations. In one embodiment, the
intraoral tip 200, 202 is coupled to the hollow tube 300, 310 by a tube connector (not shown).
It would be appreciated by a person skilled in the art that the intraoral tip 200, 202 may be

removably coupled to the hollow tube 300, 310 or permanently fixed thereto.

[00042] In an alternative embodiment, the second end 304 of the first hollow tube 300
connects to a first suction dcvice and the second end 314 of the second hollow tube 310

connects to a second suction device.

[00043]  In preparation for use in a dental procedure, the intraoral tip 20 of the dental
apparatus of Figure 4 is placed inside a patient’s mouth. The intraoral tip 20 is secured
within the mouth by fastener 42 continuously for the duration of the dental procedure. The
intraoral tip 20 is connected through opening 24 to a suction device 50 by a hollow tube 30.
The hollow tube 30 protrudes from the patient’s mouth and a length of the hollow tube
extends across the body of the patient. The second end 34 of the hollow tube 30 is connected
to a suction device 50 by any suitable connector. On beginning the dental procedure, the
suction device 50 is turned on and applies suction indirectly to thc intraoral tip 20. This
suction pressure enables the removal of moisture from the patient’s mouth at a low rate of
fluid removal, more specifically at a rate of fluid removal about the salivary tlow rate of the
patient. Fluid within a patient’s mouth flows through the apertures 22 and into the cavity 29
of the intraoral tip 20. Fluid exits the intraoral tip 20 through opening 24 and flows into the
hollow tube 30. In the event an aperture 22 of the intraoral tip 20 becomes blocked, the
plurality of other apertures 22 distributed over the wall 26 of the intraoral tip 20 enable the
dental apparatus to function effectively. Where the blockage of an aperture 22 of the intraoral
tip 20 1s due to the intraoral tip 20 touching the cheek tissue of the patient, the low rate of fluid
removal of the dental apparatus generally prevents the patient from incurring abrasions

and/or bruising of the cheek tissue. The patient controls the rate of fluid removal by

manipulating valve 40. As the patient perceives moisture building up inside their mouth,
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the patient may operate valve 40 to either increase or decrease the rate of fluid removal thereby

adjusting the moisture level in their mouth.

[00044] By allowing the patient to control the moisture removal process, anxiety about a
health professional-operated moisture control device is removed. The dental apparatus is
continuously located in the patient’s mouth during a dental procedure so no discomfort is
experienced due to repeated insertion and removal of the moisture control device during the
dental proccdure. In addition, the patient experiences little or no discomfort while the dental
apparatus is continuously located in the mouth because of the small size and streamlined
shape of the intraoral tip 20. The ability to control the amount of fluid in the mouth further
increases the patient’s level of comfort so that the patient is able to rclax more effectively

while undergoing the dental procedure.

[00045]  The above-described embodiments have been provided as examples, for clarity in
understanding the invention. A person of skill in the art will recognize that alterations,
modifications and variations may be effected to the embodiments described above while

remaining within the scope of the invention as defined by the claims appended hereto.
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What is claimed is:

l. A dental apparatus for removing fluid from a patient’s mouth during a dental

procedure, said dental apparatus comprising:

an intraoral tip having a wall defining a cavity, said wall having a plurality of

apertures and at least one opening, said apertures being distributed over the wall; and

a hollow tube coupled to said intraoral tip, said hollow tube for connecting said

opening of said intraoral tip to a suction device:

wherein said intraoral tip is continuously within said patient’s mouth and wherein
said dental apparatus removes fluid from said patient’s mouth through said apertures of said

intraoral tip.

o

A dental apparatus according to claim 1 further comprising a valve for modulating the

rate of fluid removal from said patient’s mouth.

3. A dental apparatus according to claim 2, wherein said valve is located between said

intraoral tip and said suction device,

4. A dental apparatus according to claim 2, wherein said valve has a plurality of

operating positions and is moveable between said operating positions.

5. A dental apparatus according to claim 2 further comprises a flow control switch,
wherein said flow control switch is in communication with said valve for enabling

said patient to control said rate of tluid removal from their mouth.

6. A dental apparatus according to claim 5, wherein said flow control switch moves said

valve between a plurality of operating positions.

7. A dental apparatus according to claim 1, wherein the rate of fluid removal from said

patient’s mouth is about said salivary flow rate.

8. A dental apparatus according to claim 2, wherein said valve is operable by said
patient.
9. A dental apparatus according to claim 1 further comprising a fastener for securing

said intraoral tip within said patient’s mouth.
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10. A dental apparatus according to claim 9, wherein said fastener is selected from the

group comprising dental floss, a ring, a clip, and combinations thereof.

11. A dental apparatus according to claim 9, wherein said fastener attaches said intraoral

tip to a tooth within said patient’s mouth.

12. A dental apparatus according to claim 1, wherein said apertures are evenly distributed

between a first end and a second end of said intraoral tip.

13. A dental apparatus according to claim 1, wherein said apertures are unevenly

distributed between a tirst end and a second end of said intraoral tip.

14. A dental apparatus according to claim 1, wherein said apertures are distributed

proximate to a first end of said intraoral tip.

15. A dental apparatus according to claim |, wherein said apertures are distributed

proximate to a second end of said intraoral tip.

16. A dental apparatus according to claim 1, wherein a diameter of said apertures is from

about 0.25 mm to about 3 mm.

17. A dental apparatus according to claim 1, wherein a length of said intraoral tip is from

about 5 mm to about 40 mm.

18. A dental apparatus according to claim 1, wherein an internal diameter of said intraoral

tip is from about 0.25 mm to about 10 mm.

19. A dental apparatus according to claim I, wherein said intraoral tip is removably

coupled to said hollow tube.

20. A method for removing tluid from a patient’s mouth during a dental procedure, said

method comprising:

inserting a dental apparatus into said patient’s mouth, said dental apparatus comprising
a hollow tube coupled to an intraoral tip, said intraoral tip having a wall defining a cavity, a
plurality of apertures provided in said wall and an opening, a first end of a hollow tube being

coupled to said opening of said intraoral tip;
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removing fluid from said patient’s mouth by operating a suction device, said suction

device being coupled to a second end of said hollow tube;

wherein said dental apparatus is operated by said patient to remove fluid from

said patient’s mouth,

21, A method as claimed in claim 20, further comprising a valve for modulating the rate
of fluid removal from said patient’s mouth. said valve being adjustable by said

patient.

9]
o

A method as claimed in claim 21, wherein said valve is located between said intraoral

tip and said suction device.

23. A method as claimed in claim 21, wherein said valve has a plurality of operating

positions and is moveable between said operating positions.

24. A method as claimed in claim 21, turther comprising a tlow control switch, wherein
said flow control switch is in communication with said valve for enabling said patient

to control said rate of fluid removal from their mouth.

25. A method as claimed in claim 24, wherein said flow control switch is movable by said

patient to move said valve between a plurality of operating positions.

26. A method as claimed in claim 21, wherein said the rate of fluid removal from said

patient’s mouth is about said salivary flow rate.
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INTRAORAL DENTAL SUCTION AND ISOLATION S5YSTEM

BACKGROUND OF THE INVENTION

1. Field of the Invention
The present invention generally relates to the field of dental mouthpieces.
More specifically, the present invention relates to intraoral dental suction and

isolation mouthpieces.

2. Description of Related Ast

Various mouthpieces are currently used by dental health professionals, dental
hygienists, and dental assistants in the field of dentistry. In the past, a dental patient
has been treated by a traditional two-person team that cornprises a denta
professional and a dental assistant. Further, dental treatment may be provided by the
team using many different types of dental equipment and materials. Such dental
equiprment and materials may include such iterns as an intracral mirror, a bite blodk,
a slow speed suction ejector, a high speed suction ejector, gauzes, cotton rolls, and
dry angles. Each item of dental equipment may be used for different purposes,
though some may be used in combination for some types of dental services. As such,
a dental professional seeking to provide such dental services may need to use
multiple itemns of such dental equipment. An important role of the dental assistant is
therefore to assist the dental professional in coordinating the use of these nultiple
iterns of different equipment and materials.

There is, therefore, a need in the art for improved systerns and methods of
providing dental services in a more efficient, comfortable, and safe manner to the

dental patient.

i
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SUMMARY OF THE CLAIMED INVENTION

Ernbodiments of the present invention may include a mouthpiece that may be
attached to a high-suction dental adapter for the purposc of assisting the dental staff
during dental procedures through chair-side, hands-free suction, and isolation. Such
a mouthpiece may comprise a main body portion, a cheek retractor portion, and a
suction connector portion. In some embodiments, the main body portion, chesk
retractor portion, and suction connector portion (and sub-portions thereof) may be
molded in one piece, preferably by injection molding. In an exemplary embodiment,
the mouthpiece mayv be made of a material that 1s flexible, transhucent, conducive to
injection molding, high heat-resistant, and autoclavable. Such a material may include
silicone. Because the mouthpiece may be made of a high heat-resistant and
autoclavable material, such 2 mouthpiece may be reusable.

The main body portion may comprise an enclosed pocket made up of an
anterior wall, a posterior wall, and a side wall in between the anterior and posterior
walls. The side wall may be perforated with a plurality of perforations. Such
perforations may constitute a mesh. Additional perforations may be located on the
anterior and posterior walls. The main body portion may further include a slit along
a longitudinal, central axis on the anterior wall. Such openings (e.g., perforations and
stity allow for suction of aiy, fluids, and srnall debais from the patient’s mouth,
through the openings into the interior portion, and into the suction connector portion
towards a suction source. Because the mouthpiecs is made of a flexible and resilient
material (e.g., silicone), the mouthpiece may be bent when placed in a patient’s
motith to conform to the shape of the mouth, When properly positioned, the suction
connector portion may protrude from one side of the patient’s mouth, while the main
body les against the back of the patient’s mouth, and the cheek retractor presses
against the patient’s cheek on the opposite side of the patient’s mouth.

The main body may further include an protruding bridge structure on the
interior surface of the posterior wall. Such a bridge structure may profrude from the
interior surface in a wave shape with crests and troughs. The crests provide a

plurality of contact points with the anterior wall to keep the anterior wall separated
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from the posterior wall during suction. Meanwhile, the troughs provide gaps that

allow for suction of air, fluids, and small debris through the bridge structure.
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BRIEF DESCRIPTION OF THE FIGURES

FIG. 1A is a perspective view of an exemplary mouthpiece with a detachable
raouth prop.

FIG. 1B is a top view of the exernplary mouthpiece and detachable mouth
prop of FIG. 1A,

FIG. 1C s a bottom view of the exemplary mouthpiece and detachable mouth
prop of FIG. 1A,

FIG. 1D is a side view of the exemplary mouthplece and detachable mouth
prop of FIG. 1A.

FIG. 1H is a cross-sectional view of the exemplary mouthpiece and detachable
routh prop of FIG. 1A,

FIG. 2A is a perspective view of the exemplary mouthpiece of FIG. 1A where
the detachable mouth prop has been detached.

FIG. 2B is a top view of the exemplary mouthplece of FIG. 2A.

FIG. 2C is a bottom view of the exemplary mouthpiece of FIG. 2A.

FIG. 2D is a side view of the exemplary mouthpicce of FIG. 2A.

FIG. 2E is a cross-sectional view of the exemplary mouthpiece of FIG. 2A.
FIG. 5A is a front view of an exemplary mouth prop.

FIG. 3B is a back view of the exemplary mouth prop of FIG. 3A.

FIG. 3C is a bottom view of the exemplary mouth prop of FIG. 3A.

FIG. 313 is a perspective view of the exernplary mouth prop of FIG, 3A .

FIG. 3B is a side view of the exemplary mouth prop of FIG. 3A.

FIG. 3F is a top view of the exemplary mouth prop of FIG. 3A.

FIG. 4 is a close-up view of exeraplary mesh sides in an exemplary
mouthpiece.

FIG. 5 is a cdlose-up view of an internal bridge in an exemplary mouthpiece.

FIG. 6A is a dose-up view of an exernplary reinfordng bar {n an exemplary
motithpiece.

FIG. 6B is a cross-sectional view of the exemnplary reinforcing bar of FIHG. 8A,

FIG. 7A is a close-up view of an exemplary cheek retractor portion in an

4
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exemnplary mouthpiece.
FIG. 7B is a cross-sectional view of the exemplary cheek retractor portion of

FIG.7A.

3
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DETAILED DESCRIPTION

Ernbodiments of the present invention provide for 2 mouthpiece conprising
a main body portion, a cheek refractor portion, and a suction connector portion. In
some embodiments, the main body portion, cheek retractor portion, and suction
connector portion (and sub-portions thereof) may be molded as one-piece, preferably
by infection molding. In an exemplary embodiment, the mouthpiece may be made of
a material that is flexible, transhucent, conducive to injection molding, high heat-
resistant, and avtoclavable. Such a material may inchude silicone. Because the
mouthpiece may be made of a high heat-resistant and autoclavable material, such a
mouthpiece may be reusable.

FiGs. 1A-E are different views of an exemplary mouthpiece with an
attachable mouth prop 160, while FIGs. 2A-E are different views of the exemiplary
mouthpiece of FIG. 1A where the attachable mouth prop 160 has been detached.
Such a mouthpiece may include 2 main body portion 110, a suction conmectoy
portion 120, and a cheek vetractor portion 130,

The main body portion 110 may include mesh or perforations140, a stability
bar 150, an opern slit 170, and aninternal bridge 180, The main body potion 110 may
cornect to a suction connector portion 120 on one end and a cheek retractor portion
138 at the other end. Such a cheek retractor portion 130 may be configured to press
against and retract a patient’s cheek away from the patient’s teeth. When placed in a
patient’s mouth, the suction connector portion 120 may protrude from one side of the
patient’s mouth, while the main body portion 110 lies against the back of the
patiend’s mouth, and the cheek retractor portion 130 refracts the patient’s cheek on
the opposite side of the patient’s mouth. The flexibility of the material used to form
the mouthpiece aliows for some bending when placed in the patient’s mouth. The
material is, however, resilient enough that the cheek retractor portion presses against
the inside of the patient’s cheek with such pressure being sufficient to move the
cheek away from the patient’s teeth.

An exemplary main body portion 110, when placed in a mouth, may include an

anterior wall facing the front of the mouth (e.g., the side with slit 170} and a posterior

H
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wall facing the back of the mouth. The two walls may connect at a superior wall and
an inferior wall forming a body that is at least partially enclosed.

Superior may be used herein to refer to the side that rests against avonf of a
paticnt’s mouth whoen placed thercin, and inferior may be used to refer to the side
that rests against the floor of the patient’s mouth. The superior and inferior sides

may be formed identically, which may allow for the mouthpiece to change

ovientation such that the superior side may appear as the inferior side and vice versa,

in the new orientation. When in use, the respective sides of the main body portion
116 may serve to protect and separate the top of the mouth and the bottom of the
mouth/tongue. In addition, the main body portion 110 may also serve to protect the
back of the mouth (e.¢., throat and airway) from falling debris.

Much of the main body portion 110 of the mouthpiece may be shaped as a
straight-line arrowhead or shield whose base generally conforms to the intraoral
shape of a pafient’s mouth. Differently-sized mouthpieces may be provided for
differently-sized mouths of adulis and children. Part of the base side of the
arrowhead may be formed with thicker walls than the rest of the main body. Such
thickening may provide additional stability.

In addition, the main body portion 110 of the mouthpiece may include a
plurality of holes 140 distributed along the superior and inferior sides of the anterior
and posterior walls to assist in suctioning of water, saliva and debris from the oral
cavity. In some embodiments, a set of holes may also form a mesh along the walls of
the superior and inferior edges. FIG. 4 is a close-up view of an exemplary mesh wall
in an exemplary mouthpiece.

At the narrow end of the arrowhead that connects to the cheek retractor
portion 130, the main body portion 110 may include a rectangular portion. Narrower
than the base of the arrowhead, the rectangle may additionally include a reinforcing
bar (or stability bar) 150 {described in further detail below) and may be at least
partially crossed by a slit 170 (described in further detail below) into the interior of
the pocket of the main body portion 110.

Stability bar 150 may be a protrusion or otherwise a thickened area that

reinforces the stability of the rectangular portion and assist in shaping this region to
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the intraoral posterior shape of a patient’s mouth. FEG. 6A is a dose-up view of an
exemplary stability bar 130 of an exemplary mouthpiece. FIG. 6B is a cross-sectional
view of the exemplary reinforcing bar in the cheek retractor connector portion of FIG.
BA.

In some embodiments, the internal, rectangular-shaped reinforcing or
stability bar 150 may be kocated distally to the internal wavelike bridge structure 180
and attached to both the interior side of the posterior surface of the main body and
the rectangular portion. Such a stability bar 130 may be located i the avea where a
positioned mouthpiece begins to wrap from the lingual side of the most posterior
mandibulay tooth, around the distal side of the most posterior tooth, and to anterioy
side of the most posterior mandibular tooth, thereby assisting in shaping the
mouthpiece to the general intraoral shape of a patient’s mouth.

Various embodiments of the mouthpiece may further inchude a longitudinal,
open slit 170 extending over approximately two-thirds of the main body on the
anterior surface. Running along the center of the main body acxoss the rectangle and
most of the arrowhead, such a slit 170 may assist in capture and suction of water,
saliva and dcbris, as well as assisting it cleaning and maintenance.

Additionally, the main body of the mouthpiece may include a bridge
structure 180 on an interior surface to ensure that the anterior and posterior surfaces
rernain separated during suction. FIG. 1E is a cross-sectional view of the mouthpiece
in which the bridge structure 180 is illustrated. FIG. 5 is a close-up view of the bridge
structure 180 without the suxrounding walls of the main body portion. Such a bridge
structure 180 may be formed as an wave-like protrusion that generally corresponds
io the distance between the anterior and posterior walls extending substantially {e.g.,
within 1 mm) the full distance at its crest and substantially flush to the surface atits

trough. In some embodiments, the bridge structure 180 may be centrally-located in

+

the main body portion 110 of the mouthpiece. The gaps (or troughs) between the
waves of the bridge structure 180 assist in the suction-driven transfer of water and
saliva to the suction connector portion 120 and ultimately, into a central suction
vacuurn. In some embodiments, the bridge structure 180 may follow the shape of a

logo {e.g., an arrowhead or shield).
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The suction connector portion 120 may be oval-shaped and also attached to
the main body portion 110. The suction connector portion 120 may be formed with
thicker walls than the main body portion 110 and configured to attach to a high-
suction vacire adapter and to assist in transforring watcer, saliva, and debris from
the oral cavity to the external adapter for removal. The suction cormector portion 120
may also include an internal stop to assist in sliding the mouthpicce onto the adapter
to 2 desired depth. The suction connector portion 120 may additionally have an
external, concave, notched region 210 that corresponds to a removable strap such
that when the strap is in place, the external walls of the strap and the rest of the
connector portion may be flush.

The cheek retractor portion 130 is illustrated as a hammerhead distal region, which
may be attached to the main body portion 110. FIG. 7A is a dose-up view of an
exemnplary cheek retractor portion 130 in an exemplary mouthpiece. FIG. 7Bisa
cross-sectional view of the exemplary cheek retractor portion 130 of FIG. 7A.

The mouthpiece may be used with a mouth prop 166, as illustrated in FIGs. 1
{with a mouth prop 160} and FlGs. 2 (flustrated without the mouth prop 160). FiGs.
3A-E provide different closce-up views of an exemplary mouth prop 160. The
remavable strap 310 may be attached to mouth prop 160, which may be used to prop
open a patient’s mouth and teeth. In this regard, the suction connector portion 120
may additionally have an external plug 220 (FIG. 2C) protrading from the posterior
side of the suction connector portion 120. Such a plug 220 may correspond to and
serve to cormect with an opening in the mouth prop 160. The mouth prop 160 may be
reinforced by the presence of the plug 220 in the opening, thereby resulting in a more
crush-resistant, nearly incompressible, and stable mouth prop 160. In some
embodiments, the suction connector portion 120 may further have a cutout 230 (e.g.,
which may be shaped as a logo) providing extra interlocking with a corresponding
protrusion {e.g., which may also be shaped as a logo} on an external high-suction
vacoum adapter.

The mouth prop 160 may be made of thickened silicone material injection
molded in a single piece with an elastic strap corresponding to the circumference of

the suction connector portiorn. The mouth prop 160 has an internal, rectangular-
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shaped female skot designed to fit snugly with the external, rectangidar-shaped male
plug 220 of the suction connector portion 120 of the mouthpiece. Mouth props may
be made in different sizes for differently sized mouths. Because the mouth prop and
mouthpiece are detachable from cach other, different sizes of each may be mixed and
matched as needed for a particular patient’s mouth.

The mouthpiece as described herein may be used with a one-piece,
autoclavable, high-suction vacuum adapter. Such a high-suction vacunem body
adapter may be made of a single homogenous material. Having a single lever design,
such a vacuurs adapter may function in the sarne manner as all the current high-
suction vacuum evacuators and saliva ejectors in controlling the removal of water,
saliva, and debris from the oral cavity to the outside vacuum source. The single lever
may be designed to control the removal of water, saliva, and debris from the at least
partially enclosed so main body through a single, large evacuation conduit within
the suction connector portion.

While various embodiments have been described above, it should be
understood that they have been presented by way of example only, and not
fimitation. The descriptions are not intended to limit the scope of the invention to the
particular forms set forth herein. Thus, the breadth and scope of a preferred
embodiment should not be limited by any of the above-described exemplary
ernbodiments. It should be understood that the above description is ilhustrative and
not restrictive. To the contrary, the present descriptions are intended to cover such
alternatives, modifications, and equivalents as rmay be included within the spirit and
scope of the invention as defined by the appended claims and otherwise appreciated
by one of ordinary skill in the art. The scope of the Invention should, therefore, be
determined not with reference to the above description, but instead should be
determined with reference to the appended claims along with their full scope of

equivalents.
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CLAIMS

WHAT 5 CLAIMED 15:

1. A dental mouthpiece composed of a material, the dental mouthpiece comprising:

a main body portion comprising a defined pocket having ar anterior wall, a
posterior wall, and 2 side wall in between the anterior wall and the posterior wall,
wherein the anterior wall, the posterior wall, and the side wall define an interior
portion of the defined pocket;

a cheek retractor portion configured to press against a cheek of a patient
when placed in a mouth of the patient, wherein resilience of the material causes the
cheek retractor portion to retract a check of the patient away from the teeth of the
patient; and

a suction connector portion for connecting the interior portion of the main

body to a vacuum suction source.

2. The mouthpicce of claim 1, wherein the side wall includes a plurality of

perforations.

3. The mouthpiece of claim 1, wherein the anterdor wall and the posterior wall each

includes a phurality of perforations.

4. The mouthpiece of claim 1, wherein the anterior wall further includes a slit along a

central axis.

3. The mouthpiecs of dlaim 1, further comprising a stability bar protruding from an
interior surface of the posterior wall, wherein a thickness of the stability bar increases

resilience of the cheek xetractor portion during bending.
6. The mouthpiccs of clain 1, wherein the main body portion, the cheek refractor

portion, and the suction connector portion are formed by injection-molded as one

i1
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piece.

7. The mouthpicce of claim 1, wherein the material used in the injection-molding is a
flexible, transiucent, high heat-resistant, autoclavable silicone-based material.

8. The mouthpiece of claim 1, further comprising a bridge structure protruding from
an interior surface of the posterior wall, the protruding bridge stracture comprising a
plurality of spaced contact points that keep the anterior wall separated from the
posterior wall during suction.

9. The mouthpicee of claim ¥, wherein the bridge structure protrudes from the

b

interior surface of the posterior wall in a wave shape, and wherein the contact points

ate at crests of the wave shape.

10. The mouthpiece of cdlaim 9, wherein troughs of the wave shape are configured to
(o) D

allow suction through the bridge structure.

11. The mouthpiece of dlaim 1, wherein the suction connector portion comprises an
internal stop to assist in positioning of a vacuum suction source Or a vacuum

daptor.

12, The mouthpiece of daim 1, further comprising a detachable mouth prop.

13. The mouthpiece of claim 12, wherein the detachable mouth prop comprises a
trap configured to fit around the suction connector portion, wherein an external
surface of the suction connector portion comprises a notch region corresponding to
the strap, and wherein an external surface of the strap is substantially flush with a
rernaining external surface of the suction connector portion when the strap sits in the

notch region.
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14. The mouthpiece of daim 13, whersin the strap is injection-molded in a single

piece with the mouth prop.

15. The mouthpicoe of daim |, wherein the sucton connector portion furthery
comprises an external plug protrusion corresponding to an opening in a mouth prop

associated with the strap.

16. The mouthpiece of claim 15, wherein the plue protrusion fits into the opening to
3 &
provide additional crush-resistance and decreased compressibility during biting by

the patient.

17. The mouthpiece of claint 1, wherein the suction connector portion comprises a

cutout corresponding to a protrusion on a vacount adapter for an interlocking fit.

18. The mouthpiece of daim 1, wherein the anterior wall and the posterior wall have

different thicknesses.
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international application No.
0% Decamber 2013

PCT/US2014/032892 03 Aprit 2014
Applicant
INCEPT, INC.

This international search report has been prepared by this Intemational Searching Authority and is transmitted 10 the applicant

according to Article 18. A copy is being transmitted fo the Interndtional Burean

_________________ sheets.

This international search report consists of & total of
E E it is also accompanied by a copy of cach prior art document cited in this report.

1. Basis of the report
a. With regard to the language, the international search was carried out on the basis of:
EXE the imternational application in the language in which it was filed.
which is the language of

Ej a transiation of the international application into
a transiation furnished for the purposes of intemational search (Rules 12.3¢a) and 23.1(b)).

b E:] This international search report has been established taking into ascount the rectification of an obvious mistake

authorized by or notified to this Authority under Rule @1 (Rule 43 6515(a)).
With regard to any sucleotide and/or amino acid sequence disclosed in the international application, see Box No. L

e [

m Certain claims were found unsearchable (see Box No. 1.

3 D Unity of inventien is lacking (see Box No. {1}

4. With regard to the title,
Fd the text is approved as submitted by the applicant.

m the text has been established by this Authority to read as follows

With regard to the abstract,

h

B the text has been established, according to Rule 38.2, by this Authority as it appears in Box WNo. IV. The spplicant
may, within one month from the date of mailing of this international scarch report, submit comments to this Authority.

6. With regard to the drawiags,
a. the figure of the drawings to be published with the abstract ts Figure No. 4

as suggested by the applicant.
E:] as selected by this Authority, because the applicant failed to suggest a figure.

Eﬂ a3 selected by this Authority, because this figure better characterizes the invention.

b m none of the figures is to be published with the abstract.
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step when the document is taken alone
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considered to involve an inventive step when the document is
combined with one of more other such documents, such combination
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{PCT Rule 435is.1)
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Applicant’s or agent’s file reference
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FOR FURTHER ACTION
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internationat filing date (day/month/year} Priority date (davimonthivear)
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international Patent Classification {1PC) or both national classification and IPC

IPC(8) - A41C 17/00, 17/06 (2014.01)

Applicant INCERT, INC,
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Box No. 11 Priority

2. FURTHERACTION

Chis opinion contains indications relating to the following items:

Box No. | Basis of the opinion
Box Mo. Il Non-establishiment of opinton with regard to novelty, inventive step and industrial applicability

Box MNo. V Reasoned statement under Rule 4%is. 1(a)(i) with regard to novelty, inventive step or industrial applicability;
a5 ¥ : } 2 Y P
citations and explanations supporting such siatement

Box Mo. Vi Certain documents cited

Box No. VII Certain defects in the international application

R4
L]
L
E:j Box No. IV Lack of unity of invention
X
L]
]
L]

Box No. VIl Certain observations on the international application

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the
International Preliminary Examining Authority (“IPEA”) cxcept that this does not apply where the applicant chooses an Authority
other than this ane to be the IPEA and the chosen IPEA has notificd the International Bureau under Rule 66.1 bis(b) that written
opinions of this International Searching Authority will not be so considered.

if this opinion is, as provided above, considered to be a writien opinion of the IPEA, the applicant is invited to submi_x o th IPEA
a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Fom
PCT/ASA/220 or before the expiration of 22 months from the priority date, whichever expires fater.

For further options, see Form PCT/ISA/220.

Mame and mailing address of the ISA/AUS

Mait Stop PCT, Attn: 1ISA/US
Commissioner for Patents
.0, Box 1450, Alexandria, Virginia 22313-1450

Facsimile Mo. 571.273-3201
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Blaine R. Copenheaver
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WRITTEN OPINION OF THE international application Mo,
INTERNATIONAL SEARCHING AUTHORITY

PCTRIS2014/032892

Box MNo. | Bacsis of this opinion

1. With regard 10 the language, this opinion has been established on the basis of:
the international application in the language in which it was filed.

E:.::'E a transiation of the international application into which is the languapge of z
transiation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

E\)

m This opinion has been established taking into account the rectification of 3n ebvious mistake authorized by or notificd
0 this Authority under Rule 91 (Rule 43bis.1(a)}

3. With regard (0 any nuclestide and/or smine acid sequence disclosed in the international application, this opinion has been
established on the basis of a sequence listing filed or furnished:

a. {(means})

an paper

L

in electronic form

b.
in the international application as filed

together with the international application in electronic form

0003

subscquently to this Authority for the purposes of scarch

4. Ej In addition, in the case that more than one version or copy of a sequence listing has been filed or fumnished. the required
staremenis that the information in the subsequent or additional copies is identical to that in the application as filed or
does not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments:
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Box Ne. V  Reasoned statement under Rule 43bis.1{a)(i) with regard to noveity, inventive step or industrial applicability;
citations and explanations supporting such statement

i, Siatement

Novelty (N) Claims 5-11, 13-18 YES
Claims i-4, 12 NO
inventive step (IS} Claims None YES
Claims 1-18 NO
Industrial applicabitity (1A) Claims 1-18 YES
Claims None NG

2. Ciations and explanations:

Claims 1-4 and 12 Iack novelty under PCT Articie 33(2) as being anticipated by Hirsch et al hereinafter referred to as Hirsch,
Regarding claim 1, Hirsch teachas a dental mouthpiece {intracral device 20; Fig. 2; para [0042]) composed of a matlerial {Abstract}, the
dental mouthpiece comprising:

a main body portion {main body portion 50; Fig. 2; para [0047]) comprising a defined pocket (main receiving channel 82; Fig. 2;
para {00471} having an anterior wall {shown in Fig. 3), a3 posterior wall (shown in Fig. 4}, and a side wall {shown in Figs. 5 and 8A-8B) in
between the antericr wall and the posterior wall, wherein the anterior wall, the posterior wall, and the side wall define an interior portion of
the defined pocket;

a cheek retractor portion {cheek retractor porticn 52 of retractor 22; Fig. 2; para [0046]) configured to press against a cheek of g patient
when placed in a mouth of the patient (para {0043]), wherein resiliance of the material causes the cheek retractor portion to retract a cheek
of the patient away from the teeth of the patient (para {0043]); and

a suction connector portion {exit port 108; Fig. 3; paraf0058}) for connecting the interior portion of the main body to a vacuum suction
source {(vacuum source 110; Fig. 1; para [D062]).

Regarding claim 2, Hirsch teaches the mouthpiece of claim 1, wherein the side wall includes a plurality of perforations {evacuation holes
8¢, Figs. 3-4; para [0047}).

Regarding claim 3, Hirsch teaches the mouthpiece of claim 1, wherain the anterior wall and the pesterior wall each includes a plurality
of perforations {evacuation holes 60; Figs. 3-4}.

Regarding claim 4, Hirsch teachss the mouthpisce of claim 1, wharein the anterior wall further includes 2 slit along a ceniral axis
{shown in Fig. 2 near channels 66}.

Regarding claim 12, Hirsch teaches the mouthpiece of claim 1, further comprising a detachable {via pivol pins 92; para [0055])
mouth prop {bite block 28; Fig. 2).

Claims 5, 6, 17 and 18 lack an inventive step under PCT Article 33(3) as being obvious over Hirsch.

Regarding claim 5, Hirsch teaches the mouthpiece of claim 1, further comprising a stability bar {dispersion piece 24; Fig. 3}.

Hirsch fails to teach the stability bar protruding from an interior surface of the posterior wall, In Fig. 3, Hirsch shows the stability bar
protruding from an interior of the anterior wall.

it would have been obvious io one of ardinary skilf in the art at the time of the invention to modify the intracral device of Hirsch to include
the stability bar protruding from the interior wall of the posterior wall, since a mere reversal of essential working parts of 2 device invelves
only routine skill in the art. The motivation for doing 5o would be to provide a mouthpiece that would come in two different configurations,
depending on the side of the mouth being examined (para [0045}).

Hirsch further fails to teach wherein a thickness of the stability bar increases rasilience of the chesk retractor portion during bending.
Howaever, Hirsch teaches a combined thickness when the stability bar is connected to the mouthpiece (using pivot ping 82} (see Figs. 2
and 3 which shows the main body 50 before and afler atiachment of the stahility bar}.

Further, Hirsch teaches hoth the stabiiity bar (dispersion piece 24} and the cheak retractor portion {chaek retractor portion 52) are made
of fexibie material and are in pivol conneaction {para [0045]; [0049).

Thus, i would have been obvious 1o one of ardinary skill in the art at the time of the invention to modify the intracral device of Hirsh with
increased rasilience of the cheek retractor portion during bending in crder to provide a mouthpiece to better accommodate different mouth
sizes and shapes.

(Continued in Supplemental Boxes)
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Supp!emcn:mi Box

In case the space in any of the preceding boxes is not sufficient.
Continuation of
Box V

Reagarding ciaim 8, Hirsch teaches the mouthpiece of claim 1, wherein the main body portion, the cheek retractor portion, and the suction
connector pertion, but lacks the teaching that they are formad by injection-molded as one plece.

However, in an allernate embodiment shown in Fig. 184, Hirsch teaches intraoral device (200} preferably has a single-piecs, integraied
homogenous-material, injection-molded construction {para [0074]).

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the invention to modify the intracral device of Hirsch,
as taught in the allernate embodiment, for tha purpose of minimize the cost of construction of each device, thus eliminating the need for
reuss.

Regarding claim 17, Hirsch teaches the mouthpiece of claim 1, but lacks the teaching of the suction connector porticn comprises & cutout
corresponding to a protrusion on 3 vacuum adapter for an interlocking fit.

Howaever, in aliernate embodiment shown in Fig. 188, Hirsch teaches the suction connector portion {connection section 570) comprises

a cutout {stots 830) corresponding to & protrusion (barbs 690) on a vacuum adapter (vacuum-only adapter 230 by way of piug portion 840;
Fig. 188, para [0092]) for an interlocking fit {(para [0082]).

Therefore, it would have been obvicus to one of ordinary skill in the art at the time of the invention to modify the intraoral device of Mirsch,
33 taught in the alternate embodiment, for the purpose of providing a more secure connection between the suction connection portion and
the vacuum.

Regarding claim 18, Hirsch teaches the mouthpiece of claim 1, but lacks the teaching of the anterior wail and the posterior wall having
different thicknesses. .

However, Hirsch teaches the intraoral device “may also come in different sizes.. to accommedate differsnt mouth sizes and shapes”
{para [0056]). It would have been obvious to one of ordinary skill in the art at the time of the invention to modify the intracral device of
Hirsch to include an anterior wall and posterior wall having different thicknesses, for the purpose of providing a device that may
accommodate a varisty of patients’ mouths.

Claim 7 lacks an inventive step under PCT Article 33{3) as being obvicus over Hirsch in view of Bowman et al hereinafter referred to as

Bowman.

Regarding claim 7, Hirsch teaches the mouthpisce of claim 1, wherein the material used in the injection molding is autoclavable.

Hirsch teaches “the bite piece 26 and dispersion piece 24 are autoclaved” (para [0060]). However, Hirsch lacks the teaching wherein the
material used in the injection-molding is a flexible, transiucent matarial.

However, in an alternate embodiment shown in Figs. 18A-188, Hirsch teaches the “intracral device is preferably injection molded out of
a transiucent, flexible.. elastomer” (para [0074]).

Therefore, it would have bean obvious to one of ordinary skill in the arnt at the time of the invention 1o modify the intraoral device, as taught
by the alternats embadiment for the purpose of minimizing construction costs a provide 3 device that may accommodate many different
patients maouths.

Hirsch also falls to teach the mouthpiece wherein the material used in the injection molding is a high heat-resistant, silicone-based
material.

Bowman teaches dental positioners where the use of “silicone became very acceptable because of its. . resistance to heat” (para [0018]).
it would have been cbvious to one of ordinary skill in the art at the time the invention was mads to modify the intraoral device of Hirsch to
include a heat resistant silicone-based material, as taught by Bowman, since selection of a known material on the basis of its sultability for
an intended use involves only routine skiil in the art. The motivation for doing so would be to provide a device with enhanced efficacy and
patient comfort.

Claims 8-10 and 13-18 lack an inventive step under PCT Article 33(3) as being obvious over Hirsch in view Black et al hersinafter referred
tc as Black.

Regarding claim 8, Hirsch teaches the mouthpiece of claim 1, but [acks the teaching of the mouthpiece futther comprising a bridge
structure protruding from an interior surface of the posterior wall, the protruding bridge structure comprising a plurality of spaced contact
points that keep the anterior wall separated from the postenor wall during suction,

Biack teaches an intraoral device comprising a bridge structure (transverse wails 348c; Figs. 23A and 23C} profruding from an interior
surface of the posterior wall (posterior fayer 348a}, the protruding bridge structure comprising a piurality of spaced contact points that keep
the anterior wall {anterior layer 3485} separated from the posterior wall during suction {gara [0122]).
it would have been ocbvious to one of ordinary skill in the art at the time of the invention to modify the intraoral device of Mirsch, as taught
by Black, for the purpose of providing enhanced efficacy during suction,

Regarding claim 9, Hirsch and Black teach the mouthpiece of claim 8, but lack the teaching wherein the bridge struciure protrudes from the
interior surface of the posterior wall in a wave shape, and wherein the contact points are at crests of the wave shape.

it would have been obwious to one of ordinary skill in the ant at the time the invention was made to modify the intracrat device of Hirsch to
inciude bridge structures with the contact points are at crests of the wave shape, since a change in shape of an element involves only
routine skill in the art. Tha motivation for doing so would be to provide enhanced efficacy during suction.

Form PCT/ISA/237 (Supplemental Box) (July 201 1)
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Continuation of:

Regarding claim 10, Hirsch and Black teach the mouthpiece of claim 8, wherein troughs are configured to allow syuction through the bridge
structure. Black teaches “in this way the channels 342,343 (roughs).. .thereby allowing for simultaneous aspiration of debris and fluid”
para {0122]). However, Hirsch and Black jack the teaching wherein the bridge struciure protrudes from the interior surface of the posterior
wall in 3 wave shape, and wherein the contact points are at crests of the wave shape.

However, it would have been obvious to one of ordinary skill in the art at the tima the invention was made to modify the intracrsl device of
Hirsch o include bridge structures with the contact poinis are at crests of the wave shape, since a change in shape of an element involves
only routine skill in the art. The motivation for doing so would be to provide enhanced efficacy during suction.

Regarding claim 13, Hirsch teaches the mouthpiece of claim 12, hut iacks the teaching of wherein the detachable mouth prop comgrises
a strap configured to fit arcund the suction connector portion, wherein an external surface of the suction connector portion comprises a
notch region corresponding to the strap, and wherein an external surface of the strap is substantially fush with a remaining external
surface of the suction connector partion when the strap sits in the notch region.
Hirsch does teache a notch ragion (plug portion 840} for matingly corresponding to connection section 570 of tube 590; Fig. 18B; para
{00921},

Black teaches an intraoral device comprising a strap (conduit 312; Fig. 208; para {0114]) configured to fit around the suction connecior
portion ("neck of tongue..."; para [0114]) wherein an external surface of the suction connector portion (Figs. 23B8-23C; neck 346;
para {0126]), comprises a region cormesponding fo the strap, and wherein an external surface of the strap is substantiatly flush with
a remaining external surface of the suction connector portion when the strap sits in the region {para [0126]).
It would have been obvious to one of ordinary skill in the art at the time of the invention to modify the intraoral device of Hirsch, as taught
by Black, for the purpose of providing 8 maore secure connection betweean the mouth prop and suction connection portion.

Regarding claim 14, Hirsch and Black teach the mouthpiece of claim 13, but fack the teaching wherein the strap is injection-molded in

@ single piece with the mouth prop.

Hirsch teaches the use of injection molding for the intraoral device {“one piece, fexible injection-molded body; Abstract).

It would have been obvious to one of ordinary skill in the art at the time of the invention {o modify the Hirsch device, since the use of a one
pisce construction instead of the structure disclosed in the prior art would have required only routine skill in the art. The motivation for
doing 5o would Be to provide enhanced efficacy during suction.

Regarding claim 18, Hirsch teaches the mouthpiece of claim 1, but lacks the teaching wherein the suction connector portion further
comprises an extarnal plug protrusion corrgsponding to an opening in a mouth prop associated with the strap.

Black teaches an intraoral device wherein the suction connector portion further comprises an external plug protrusion (fongitudinal
projection 344; para [(1126]) corresponding to an cpening {groove 311; Fig. 20D; para {0126]) in a mouth prop associated with the sirap
{para [0126]). it would have been obvious to one of ordinary skill in the art at the time of the invention to modify the device of Hirsch, with
the intracral device as taught by Black, in order o provide a more secure connection at the suction connection portion.

Regarding claim 16, Hirsch and Black teach the mouthpiece of claim 15, wherein the piug protrusion fits into the opening to provide
additional crush-resistance and decreasaed compressibility during biting by the patient.

Hirsch does teach, when adding plug 540 into connection section 570, “the plug...heips keep bite piece 250 from collapsing; para [0092]).
Specifically, Black teaches the plug protrusion (Jongitudinal projaction 344 fits into the opening {groove 311).

it would have been obvious to one of ordinary skill in the art at the time of the invention to modify the device of Hirsch, with the plug
protrusion as taught by 8lack, for the purnose of providing a more secure conneaction at the suction connection portion.

Claims 11 lacks an inventive step under PCT Article 33(3) as being cbvious over Hirsch in view of Oliva et al hereinafter referred 1o as
Oliva. ‘

Regarding claim 11, Hirsch teaches the mouthpieces of claim 1, but lacks the teaching wherein the suction connector portion comprises an
internal stop to assist in positioning of a vacuum suction source or & vacuum adapior.

Qliva teaches a dental instrument that comprises an internal stop {spring-loaded valve stem 239; Fig. 14; col 8, Ins. 15-22).

It would have been obvious to one of ordinary skill in the art at the time of the invention to modify the intracral device of Hirsch to include
an internal stop, as taught by Oliva, for the purpose of manually stopping the suctioning during positioning of the vacuum source.

Claims 1-18 meet the criteria set out in PCT Article 33{4}, and thus have industrial applicability because the subject matter claimed can be
made or used in industry
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY
(Chapter I of the Patent Cooperation Treaty)

(PCT Rule 44bis)

Applicant’s or agent’s file reference FOR FURTHER ACTION Scc item 4 below

INCEP-001PCT

International application No. International filing date (day/month/year) Priority date (day/month/year)
PCT/US2014/032892 03 April 2014 (03.04.2014) 09 December 2013 (09.12.2013)

International Patent Classification (8th edition unless older edition indicated)
See relevant information in Form PCT/ISA/237

Applicant
INCEPT, INC.

1.  This international preliminary report on patentability (Chapter I) is issued by the International Bureau on behalf of the
International Searching Authority under Rule 44 bis.1(a).
2. This REPORT consists of a total of 6 sheets, including this cover sheet.

In the attached sheets, any reference to the written opinion of the International Searching Authority should be read as a
reference to the international preliminary report on patentability (Chapter I) instead.

3. This report contains indications relating to the following items:

Box No. 1 Basis of the report

Box No. II Priority

Box No. III Non-cstablishment of opinion with regard to novelty, inventive step and industrial
applicability

Box No. IV Lack of unity of invention

Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or

industrial applicability; citations and explanations supporting such statement

00 XO OOX

Box No. VI Certain documents cited
Box No. VIT Certain deflects in the international application
Box No. VIII Certain observations on the international application
4. 'lhe International Bureau will communicate this report to designated Offices in accordance with Rules 44bis.3(c) and 93bis.1

but not, except where the applicant makes an express request under Article 23(2), before the expiration of 30 months from
the priority date (Rule 44bis .2).

Date of issuance of this report
14 June 2016 (14.06.2016)

The International Bureau of WIPO Authorized officer

34, chemin des Colombettes .
1211 Geneva 20, Swilzerland Kihwan Moon

Facsimile No. +41 22 338 82 70 e-mail: ptOl.pct@wipo.int

Form PCT/IB/373 (January 2004)
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PCT/US2014/032892 04.09.2014

PATENT COOPERATION TREATY

From the

INTERNATIQNAL SEARCHING AUTHORITY

To: TAM THANH PHAM

MOUNTAIN VIEW, CA 94040

LEWIS ROCA ROTHGERBER LLP
2440 W EL CAMINO REAL, 6TH FLOOR

PCT

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Date of mailing

(day/monthlyear) 04 SEP 2014

Applicant’s or agent’s file reference

INCEP-001PCT

FOR FURTHER ACTION
See paragraph 2 below

International application No.

PCT/US2014/032892

International filing date (day/month/year) Priority date (day/month/year)

03 April 2014

09 December 2013

CPC- A41C 17/00 (2014.07)

International Patent Classification (IPC) or both national classification and 1PC

IPC(8) - A41C 17/00, 17/06 (2014.01)

Applicant INCEPT, INC.

Box No. I1 Priority

OO0 xOod

2. FURTHERACTION

1. This opinion contains indications relating to the following items:

& Box No. | Basis of the opinion

Box No. Il Non-establishment of opinion with regard to novelty, inventive step and industrial applicability
Box No. IV Lack of unity of invention

Box No. V Reasoned statement under Rule 43is. [ (a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

Box No. VI Certain documents cited
Box No. VII  Certain defects in the international application

Box No. VIII' Certain observations on the international application

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the
International Preliminary Examining Authority (“IPEA™) except that this does not apply where the applicant chooses an Authority
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.1 bis(b) that written
opinions of this International Searching Authority will not be so considered.

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to th IPEA
a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Fom
PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later.

For further options, see Form PCT/ISA/220.

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISAJUS
Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-3201

Date of completion of this opinion Authorized officer:

22 August 2014

Blaine R. Copenheaver

PCT Helpdesk: 571-272-4300
PCT OSP: §71-272-7774

Form PCT/ISA/237 (cover sheet) (July 2011)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY
. PCT/US2014/032892
BoxNo.1  Basis of this opinion
1. With regard to the language, this opinion has been established on the basis of:
|X] the international application in the language in which it was filed.
D a translation of the international application into which is the language of a

translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

IS

D This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified
to this Authority under Rule 91 (Rule 43bis.1(a))

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been
established on the basis of a sequence listing filed or furnished:

a. (means)
D on paper

l:] in electronic form

b. (time)
D in the international application as filed
D together with the international application in electronic form

I—_—] subscquently to this Authority for the purposes of search

4. D In addition, in the case that more than one version or copy of a sequence listing has been Filed or furnished. the required
statcments that the information in the subsequent or additional copics is identical to that in the application as filed or
does not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments:

Form PCT/ISA/237 (Box No. 1) (July 2011)
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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY

PCT/US2014/032892
BoxNo.V ' Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement
1. Statement
Novelty (N) Claims 5-11, 13-18 YES
Claims 1-4,12 NO
Inventive step (IS) Claims None YES
Claims 1-18 NO
Industrial applicability (I1A) Claims 1-18 YES
Claims None NO

2. Citations and explanations:

Claims 1-4 and 12 lack novelty under PCT Article 33(2) as being anticipated by Hirsch et al hereinafter referred to as Hirsch.
Regarding claim 1, Hirsch teaches a dental mouthpiece (intraoral device 20; Fig. 2; para [0042]) composed of a material (Abstract), the
dental mouthpiece comprising:

a main body portion (main body portion 50; Fig. 2; para [0047]) comprising a defined pocket {main receiving channel 62; Fig. 2;
para [0047]) having an anterior wall (shown in Fig. 3), a posterior wall (shown in Fig. 4), and a side wall (shown in Figs. 5 and 8A-8B) in
between the anterior wall and the posterior wall, wherein the anterior wall, the posterior wall, and the side wall define an interior portion of
the defined pocket;

a cheek retractor portion (cheek retractor portion 52 of retractor 22; Fig. 2; para [0046]) configured to press against a cheek of a patient
when placed in a mouth of the patient (para [0043]), wherein resilience of the material causes the cheek retractor portion to retract a cheek
of the patient away from the teeth of the patient (para [0043]); and :

a suction connector portion (exit port 108; Fig. 3; para[0058]) for connecting the interior portion of the main body to a vacuum suction
source (vacuum source 110; Fig. 1; para [0062]).

Regarding claim 2, Hirsch teaches the mouthpiece of claim 1, wherein the side wall includes a plurality of perforations (evacuation holes
60; Figs. 3-4; para [0047]).

Regarding claim 3, Hirsch teaches the mouthpiece of claim 1, wherein the anterior wall and the posterior wall each includes a plurality
of perforations (evacuation holes 60; Figs. 3-4).

Regarding claim 4, Hirsch teaches the mouthpiece of claim 1, wherein the anterior wall further includes a slit along a central axis
(shown in Fig. 2 near channels 66).

Regarding claim 12, Hirsch teaches the mouthpiece of claim 1, further comprising a detachable (via pivot pins 92; para [0055])
mouth prop (bite block 26; Fig. 2).

Claims 5, 6, 17 and 18 lack an inventive step under PCT Article 33(3) as being obvious over Hirsch.

Regarding claim 5, Hirsch teaches the mouthpiece of claim 1, further comprising a stability bar (dispersion piece 24; Fig. 3).

Hirsch fails to teach the stability bar protruding from an interior surface of the posterior wall. In Fig. 3, Hirsch shows the stability bar
protruding from an interior of the anterior wall.

It would have been obvious to one of ordinary skill in the art at the time of the invention to modify the intraoral device of Hirsch to include
the stability bar protruding from the interior wall of the posterior wall, since a mere reversal of essential working parts of a device involves
only routine skill in the art. The motivation for doing so would be to provide a mouthpiece that would come in two different configurations,
depending on the side of the mouth being examined (para [0045]).

Hirsch further fails to teach wherein a thickness of the stability bar increases resilience of the cheek retractor portion during bending.
However, Hirsch teaches a combined thickness when the stability bar is connected to the mouthpiece (using pivot pins 92) (see Figs. 2
and 3 which shows the main body 50 before and after attachment of the stability bar).

Further, Hirsch teaches both the stability bar (dispersion piece 24) and the cheek retractor portion (cheek retractor portion 52) are made
of flexible material and are in pivot connection (para [0045]; [0049).

Thus, it would have been obvious to one of ordinary skill in the art at the time of the invention to modify the intraoral device of Hirsh with
increased resilience of the cheek retractor portion during bending in order to provide a mouthpiece to better accommodate different mouth
sizes and shapes.

(Continued in Supplemental Boxes)

Form PCT/ISA/237 (Box No. V) (July 2011)
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Supplemel;tal Box

In case the space in any of the preceding boxes is not sufficient.
Continuation of:
Box V

Regarding claim 6, Hirsch teaches the mouthpiece of claim 1, wherein the main body portion, the cheek retractor portion, and the suction
connector portion, but lacks the teaching that they are formed by injection-molded as one piece.

However, in an alternate embodiment shown in Fig. 18A, Hirsch teaches intraoral device (200) preferably has a single-piece, integrated
homogenous-material, injection-molded construction (para [0074}).

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the invention to modify the intraoral device of Hirsch,
as taught in the alternate embodiment, for the purpose of minimize the cost of construction of each device, thus eliminating the need for
reuse.

Regarding claim 17, Hirsch teaches the mouthpiece of claim 1, but lacks the teaching of the suction connector portion comprises a cutout
corresponding to a protrusion on a vacuum adapter for an interlocking fit.

However, in alternate embodiment shown in Fig. 18B, Hirsch teaches the suction connector portion (connection section 570) comprises
a cutout (slots 630) corresponding to a protrusion (barbs 690) on a vacuum adapter (vacuum-only adapter 230 by way of plug portion 640;
Fig. 18B; para [0092]) for an interocking fit (para [0092]).

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the invention to modify the intraoral device of Hirsch,
as taught in the ailternate embodiment, for the purpose of providing a more secure connection between the suction connection portion and
the vacuum.

Regarding claim 18, Hirsch teaches the mouthpiece of claim 1, but lacks the teaching of the anterior wall and the posterior wall having
different thicknesses. .

However, Hirsch teaches the intraoral device “may also come in different sizes...to accommodate different mouth sizes and shapes”
(para [0056]). It would have been obvious to one of ordinary skill in the art at the time of the invention to modify the intraoral device of
Hirsch to include an anterior wall and posterior wall having different thicknesses, for the purpose of providing a device that may
accommodate a variety of patients’ mouths.

Claim 7 lacks an inventive step under PCT Article 33(3) as being obvious over Hirsch in view of Bowman et al hereinafter referred to as
Bowman.

Regarding claim 7, Hirsch teaches the mouthpiece of claim 1, wherein the material used in the injection molding is autoclavable.

Hirsch teaches “the bite piece 26 and dispersion piece 24 are autoclaved” (para [0060]). However, Hirsch lacks the teaching wherein the
material used in the injection-molding is a flexible, translucent material.

However, in an alternate embodiment shown in Figs. 18A-18B, Hirsch teaches the “intraoral device is preferably injection molded out of
a translucent, flexible...elastomer” (para [0074]).

Therefore, It would have been obvious to one of ordinary skill in the art at the time of the invention to modify the intraoral device, as taught
by the alternate embodiment for the purpose of minimizing construction costs a provide a device that may accommodate many different
patients mouths.

Hirsch also fails to teach the mouthpiece wherein the material used in the injection molding is a high heat-resistant, silicone-based
material.

Bowman teaches dental positioners where the use of “silicone became very acceptable because of its...resistance to heat” (para [0018]).
1t would have been obvious to one of ordinary skill in the art at the time the invention was made to modify the intraoral device of Hirsch to
include a heat resistant silicone-based material, as taught by Bowman, since selection of a known material on the basis of its suitability for
an intended use involves only routine skill in the art. The motivation for doing so would be to provide a device with enhanced efficacy and
patient comfort.

Claims 8-10 and 13-16 lack an inventive step under PCT Article 33(3) as being obvious over Hirsch in view Black et al hereinafter referred
to as Black.

Regarding claim 8, Hirsch teaches the mouthpiece of claim 1, but lacks the teaching of the mouthpiece further comprising a bridge
structure protruding from an interior surface of the posterior wall, the protruding bridge structure comprising a plurality of spaced contact
points that keep the anterior wall separated from the posterior wall during suction.

Black teaches an intraoral device comprising a bridge structure (transverse walls 348c; Figs. 23A and 23C) protruding from an interior
surface of the posterior wall (posterior layer 348a), the protruding bridge structure comprising a plurality of spaced contact points that keep
the anterior wall (anterior layer 348b) separated from the posterior wall during suction (para [0122]).

It would have been obvious to one of ordinary skill in the art at the time of the invention to modify the intraoral device of Hirsch, as taught
by Black, for the purpose of providing enhanced efficacy during suction.

Regarding claim 9, Hirsch and Black teach the mouthpiece of claim 8, but lack the teaching wherein the bridge structure protrudes from the
interior surface of the posterior wall in a wave shape, and wherein the contact points are at crests of the wave shape.

It would have been obvious to one of ordinary skill in the art at the time the invention was made to modify the intraoral device of Hirsch to
include bridge structures with the contact points are at crests of the wave shape, since a change in shape of an element involves only
routine skill in the art. The motivation for doing so would be to provide enhanced efficacy during suction.

Form PCT/ISA/237 (Supplemental Box) (July 2011)
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Supplemen\al Box

In case the space in any of the preceding boxes is not sufficient.
Continuation of’

Regarding claim 10, Hirsch and Black teach the mouthpiece of claim 9, wherein troughs are configured to allow suction through the bridge
structure, Black teaches “in this way the channels 342,343 (troughs)...thereby allowing for simultaneous aspiration of debris and fluid”
para [0122]). However, Hirsch and Black lack the teaching wherein the bridge structure protrudes from the interior surface of the posterior
wall in a wave shape, and wherein the contact points are at crests of the wave shape.

However, it would have been obvious to one of ordinary skill in the art at the time the invention was made to modify the intraoral device of
Hirsch to include bridge structures with the contact points are at crests of the wave shape, since a change in shape of an element involves
only routine skill in the art. The motivation for doing so would be to provide enhanced efficacy during suction.

Regarding claim 13, Hirsch teaches the mouthpiece of claim 12, but lacks the teaching of wherein the detachable mouth prop comprises
a strap configured to fit around the suction connector portion, wherein an external surface of the suction connector portion comprises a
notch region corresponding to the strap, and wherein an external surface of the strap is substantially flush with a remaining external
surface of the suction connector portion when the strap sits in the notch region.
Hirsch does teache a notch region (plug portion 640) for matingly corresponding to connection section 570 of tube 590; Fig. 18B; para
[0092]).

Black teaches an intraoral device comprising a strap (conduit 312; Fig. 20B; para [0114]) configured to fit around the suction connector
portion (“neck of tongue...”; para [0114]) wherein an external surface of the suction connector portion (Figs. 23B-23C; neck 346;
para [0126]), comprises a region corresponding to the strap, and wherein an external surface of the strap is substantially flush with
a remaining external surface of the suction connector portion when the strap sits in the region (para {0126]).
It would have been obvious to one of ordinary skill in the art at the time of the invention to modify the intraoral device of Hirsch, as taught
by Black, for the purpose of providing a more secure connection between the mouth prop and suction connection portion.

Regarding claim 14, Hirsch and Black teach the mouthpiece of claim 13, but lack the teaching wherein the strap is injection-molded in

a single piece with the mouth prop.

Hirsch teaches the use of injection molding for the intraoral device (“one piece, flexible injection-molded body; Abstract).

It would have been obvious to one of ordinary skill in the art at the time of the invention to modify the Hirsch device, since the use of a one
piece construction instead of the structure disclosed in the prior art would have required only routine skill in the art. The motivation for
doing so would be to provide enhanced efficacy during suction.

Regarding claim 15, Hirsch teaches the mouthpiece of claim 1, but lacks the teaching wherein the suction connector portion further
comprises an external plug protrusion corresponding to an opening in a mouth prop associated with the strap.

Black teaches an intraoral device wherein the suction connector portion further comprises an external plug protrusion (longitudinal
projection 344; para [0126]) corresponding to an opening (groove 311; Fig. 20D; para [0126]) in a mouth prop associated with the strap
(para [0126]). it would have been obvious to one of ordinary skill in the art at the time of the invention to modify the device of Hirsch, with
the intraoral device as taught by Black, in order to provide a more secure connection at the suction connection portion.

Regarding claim 16, Hirsch and Black teach the mouthpiece of claim 15, wherein the plug protrusion fits into the opening to provide
additional crush-resistance and decreased compressibility during biting by the patient.

Hirsch does teach, when adding plug 640 into connection section 570, “the plug...helps keep bite piece 250 from collapsing; para [0092]).
Specifically, Black teaches the plug protrusion (longitudinal projection 344) fits into the opening (groove 311).

It would have been obvious to one of ordinary skill in the art at the time of the invention to modify the device of Hirsch, with the plug
protrusion as taught by Black, for the purpose of providing 8 more secure connection at the suction connection portion.

Claims 11 lacks an inventive step under PCT Article 33(3) as being obvious over Hirsch in view of Oliva et al hereinafter referred to as
Oliva. :

Regarding claim 11, Hirsch teaches the mouthpiece of claim 1, but lacks the teaching wherein the suction connector portion comprises an
internal stop to assist in positioning of a vacuum suction source or a vacuum adaptor.

Oliva teaches a dental instrument that comprises an internal stop (spring-loaded valve stem 239; Fig. 14; col.8, Ins. 15-22).

It would have been obvious to one of ordinary skill in the art at the time of the invention to modify the intraoral device of Hirsch to include
an internal stop, as taught by Oliva, for the purpose of manually stopping the suctioning during positioning of the vacuum source.

Claims 1-18 meet the criteria set out in PCT Article 33(4), and thus have industrial applicability because the subject matter claimed can be
made or used in industry
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Box No. I Basis of this opinion

1. With regard to the language, this opinion has been established on the basis of!

m the international application in the language in which it was filed.

I:I a translatian ef the international application nto which is the language of a lranslation
furnished for the purposes of international search (Rules 12.3{a) and 23.1{b}}.

2. D This opinian has been cstablished taking into account the rectification of an obviaus mistake authorized by or notified to
this Autharity under Rule 91 (Rule 434is. 1(b)).

3. D With regard (o any nuclentide and/or amino acid sequence disclosed in the intemational application, this opinion has becn
established on the basis of a sequence listing;:

a. i:] forming part of the international application as filed:
I:] in the form of an Annex C/ST.25 text file.
D on paper or in the form of an image fle.

b. D fumnished together with the international application under PCT Rule 13ter.1(a) for the purposes of international
search only in the form of an Annex C/ST.25 wext file.

C. D furmished subsequent to the international filing date for the purposes of international sgarch only:
D in the form of an Annex C/ST 25 text file (Rule 13ter 1(a}}.

El on paper or in the form of an image file (Rule 13zer. 1(b) and Administrative Instructions, Section 713}

4. D In addition, in the case that more than one version or copy aof a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does not go beyond the application as fited, as appropriate, were furnished.

5. Additional comments:
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Box No. V Reusoned statement under Rule 43bis.1(a){i) with regard to novelty, inventive step and industrial applicability;

citations and explanations supparting such statement

1. Statement
Novelty (N) Claims 1-20 YES
Claims nang NO
Inventive step {IS) Claims nene YES
Claims 1-20 NO
Industrial applicability (1A} Claims 1-20 YES
Claims none NO

2. Citations and explanations:
Claims 1-20 lack an inventive step under PCT Article 33{3) as being obvious over US 2017/0156832 A1 to Reyes in view of US
2014/0212838 A1 to Incapt, Inc. (hereinattar Incept).

Regarding ciaim 1, Reyes teaches a dental mouthpiace (see fig. 1-9; para [0022]) tha dental mouthpiece comprising: a main body portion
at a central part of the mouthpiece having a first end and a second end (fig. 3 see in closed configuration the dental mouthpiece cemprises
a main body portion which is centrally circular with ends at suction piece 28 and the opposite, tapered distal end; para [0022]; para
[0031]], the main body partion having an anterier wall {fig. 3, 5 see anterior wall 32; para [0028]) and a posterior wall (fig. 3, 5 see
postariar wall 34; para [0028]), the anterior wall and the posterior wall defining an interior space {fig. 3. & see walls 32, 34 define space
therebetween when the mouthpiace is closed), at least one connector cannecting the anterior wall to the pesterior wall (fig. 1 see
connector 36/38 on trough 18/20; para [00281; para [Q032]), at least one anlerior intervening wall extending from the anterior wall partially
towards the posterior wall (fig. 1-5 see anterigr intervening wall 8; para [0024]-[0025)), and at least one posterior intervening wali
extending from the poasterior wall partially towards the anterior wall {fg. 1-5 see posterior intervening wall 10; para [0024]-[0025]), the at
least one anterior intervening wall and the at least one posterior intervening wall each having altarnating crests and troughs (fig. 1-5 see
crests 12 and traughs between crests 12; para [0034]; para [0027]}; a suction connector portion connected to the first end {fig. 1-7 see
suction connector portion 26; para [0031]), the connector portion connecting the interior space to a vacuum suction source (para [0028];
para [0031]}: and a cheek retractor portion connected ta the second end (fig. 1-3 see lapered distal end; para [0036]), but does not
explicitly teach the dental mouthpiece formed in a curve, the main body at a central part of the curve, the anterior wall inside the curve nor
the posterior wall autside the curve. However, in similar art, Incept teaches a dental mouthpiece formed in a curve (see fig. 1A, 1D-E; para
[0033]) comprising a main body partien at a central part of the curve {fig. 1E see main bedy portion at the center of the curve hebween the
left open channel and the right distal tip}, the main bady portion having an anterior wall inside the curve (fig. 1A-10 see anterior wall inside
curve) and a posterior wall outside tha curve (fig. 1A-1D see posterior wall autside the curve). Curved shaped of dental mouthpieces are
well known in the art for improved fit within the mouth for retracting a cheek. Accordingly, it would have heen obvious to a persan having
ordinary skill in in the art to have shaped the mouthpiece taught by Reyes in a curve as taught by Incept, such that the main body is ata
central part of the curve, the anterior wall is inside the curve, and the posterior wall in outside the curve, in order to optimize the shape of
the mouthpiece to improve fit in mouth of a patignt.

Ragarding claim 2, Reyes in view of incept teach the mouthpiece of claim 1, and Reyes madified by (ncept further teaches wherein the at
least one connector is a cylindrical shaped pillar (Reyes fig. 1 see connector inclucies cylindrical shaped pillar 36; para [0032]).

Regarding claim 3, Reyes in view of Incept teach the mouthpiece of claim 1, and Reyas modified by Incept further teaches whersin the at
least ane connector is a wall spanning longitudinally in the main bedy portion in the interior space {Reyes fig. 1 see connector includes
wall 18/20; para {0028)).

Regarding claim 4, Reyes in view of Incept teach the mouthpiece of ctaim 1, but Reyes modified by Incept does not explicitly teach the
mouthpiecea further comprising a bridge structure in the interiar space protruding frem the posterior wali, wherein the bridge comgprises
protrusions, wherein the protrusions are batttement-shaped, with spaced crests. However, Incept teaches a mouthpisce comprising a
bridge structure in an intsrior space {fig. 1E see bridge 180; para {0042]), wherein the bridge comprises protrusions (fig. 1E see protruding
crests of bridge 1803, wherein the protrusions are battfement-shaped, with spaced crests (fig. 1E see spaced crests farm a battlermant-
shape; para [0042]). It would have been obvious to a person having ordinary skill in the art to have included a bridge structure as taught by
Imeept in the mouthpiece taught by Reyas in order to improve the transfer of fluids to the vacuum connection (see Incept para [0042]), thus
improving the suction capabilities of the mouthpiece.

Regarding claim 5, Reyes in view of Incept teach the mouthpiece of ¢laim 4, but Reyes medified by Incept does not explicitly teach
wherein the protrusions near the suction connector is in greater height and length. However, Incpet teaches wharein the protrusians near
the suction connector are greater in size {ses fig. 1E; para [0042]). Furthermore, Incpet teaches the protrusions are shaped to improve the
suction of fiuids through the interior space (para [0042]). Accordingly, it would have been obvious ta a persen having ordinary skili in the
art to have increased both the height and length of the protrusions near the suction connector in order to improve the suction of fluids
thraugh the interior space and thus improva the suction capabilities of the davice.

-*-Continued in Supplemental Box-*-
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Box No. VL[ Certain observations on the international application

The fullowing observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully
supported by the deseription, are made:
Claim 4: Regarding claim 4, the claim language is confusing and lacks clarity. Specifically, the recitation "protrusions” lacks proper
antecedent basis. In order to give meaning to this claim such that an epinion may be rendered, it has been interpreted to read "The
mouthpiece of claim 1, further comprising a bridge structure in the intarior space protruding fram the posteriar wall, wherein the bridge
comprises protrusions, wherein the pralrusinns are battlement-shaped, with spaced crests.” which gives proper antecedent basis.
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Supplemental Box

In case the space in any of the preceding boxes is not sufficient.
Continuation of:
-*-Box V.2 - Citations and Explanations-*-

Regarding claim 6, Reyes in view of Incept teach the mpouthpiece of ¢laim 4, and Reyes modified by Incept further teaches wherein spaces
hetween the crests are troughs of the battlement shape (ses incept fig. 1A spaces between cresls are battlement-shaped troughs; para
[0042]).

Regarding claim 7, Reyes in view of Incept teach the mouthpigce of claim 1, but Reyes modified by Incept does not explicitly teach
wherein the alternating crests and troughs on the anterior intervening wall and the pastertor intarvening wall are semi-circle shaped.
However, aptimization of shape is within the ordinary skill of a person with the art. Furthermare, Reyes teaches the crests and troughs
comprise sharp corners (sg8e fig. 1-3; para [0034]; para [0025]-[0027]), but it is well known it the art that sharp corners are difficult and
vxpensive ta manufacture. Accerdingly, it would have been obvious to a persen having ordinary skill in the art to have optimized the shape
of the crests and troughs to & semi-cir¢la in order to prevent the presenca of sharp corners to improve gase of manufacturing.

Regarding claim 8, Reyas in view of Incept teach the mouthpiece of claim 1, and Reyes modified by Incept fusther teaches wherein the
anterior intervening wall and the pasterior intervaning wall have varying heights to maintain integrity of the main body portion {Reyes fig. 1-
3 ses presence of crests 12 and troughs therebetween varies the heights of intervening walls 8, 10 in order {o provide integrity to the
structure of the interior space; para [0034]).

Regarding claim 8, Reyes in view of Incept teach the mouthpiece of claim 1, and Rayes modified by Incept turther teachas wherein the
troughs of the antarior intervening wall and the posteriar intervening wall decrease in size as the troughs approach the cheek retractor
partion {Reyes fig. 1 see troughs between crests 12 become smaller in length as they approach the cheek retractor portion at the distal
end).

Regarding claim 10, Reyes in view of Incept teach the mouthpiece of claim 1, and Reyes modified by Incept further teaches wherein the
anteriar intervening wall and the posteriar intervening wall meet at a point where the suction connector meets the main body {Reyes fig. 1-
3: para [Q034]).

Regarding claim 11, Reyes in view of Incept teach the mouthpisce of claim 1, and Reyes madified by Incept further teaches whergin the
anterior intervening wall and the posterior intervening wall meet at a point where the main body meets the cheek retractor portion (Reyes
fig. 1-3; para [0034]).

Regarding claim 12, Reyes in view of Incept teach the mouthpiece of claim 1, hut Reyes modified by Incept does not explicitly teach further
comprising a bite block integrated to the suction connectar portian, wherein the bite block provide additianal crush-resistance and
decreased comprassibility during biting by & patient. However, Incept teaches the mouthpiece may provide a bite block {sea claim 18-18).
Bite blocks are well known in the art to pravent compression of a device entering the mouth cavity and to ensure that the mouth or airway
remains open during a procedure. Acterdingly, it wauld have been obvious to a persan having ordinary skill in the art to have provided a
hite black in the mouthptece to protect the suction tube and maintain the mouth In an open position during a pracedure.

Regarding claim 13, Reyes in view of Incept teach the mouthpiece of claim 1, but Reyes modified by Incept does not explicitly teach
wherein the main body portion, the suction connector portion, and the cheek retracter portion are farmed by injection-malding as one
piece. However, Reyes teaches the device may be manufactured by any simplified pracess {para [0010]). Furthermore, Incept teaches the
maouthpiece may be formed by injection-malding (para [0032]). Injection molding is well known in the art for easy and inexpensive
manufacturing of & one-piece polymer. Accordingly, it wauld have been obvious to a person having ordinary skill in the art to have
manufactured the mouthpiece by injection-molding in order to provide a cost-effective productian of the device.

Regarding claim 14, Reyes in view of Incapt leach the mouthpiaca of claim 1, but Reyas madified by Incept does not explicilly teach
wherein a material that farms the main body, the suction connector partion, and the cheek retractar portion is a flexible, translucent, high
heat-resistant, autociavabls silicon-based material. However, Reyes teaches wherein the material of the mouthpiece is a suitable, flexible
polymer (para {0023]). Furthermore, Incept teaches a mouthpisce formed of a flexible, translucent, high heat-resistant, autoclavable silicon
-based material (para [0032]). It would have been obviaus to a person having ordinary skill in the art to have provided a a flexible,
transtucant, high heat-resistant, autoclavable silicon-based material to canstruet the mouthpiece in order to aptimize the mouthpiece for
strength and manufacturing properties.

Ragarding claim 15, Reyes in view of Incept teach the mouthpiece of claim 1, and Reyes modified by Incept further teaches wherein the
posterior wall further includes a stability bar protruding fram an interior surface of the posterier wall and along a longitudinal axis of the
main bady [Reyes fig. 1-5 ses stability bar 18/20 comprises cannectar 36/38; para [0028]; para [0032]}.

Regarding claim 16, Reyes in view of Incept teach the mouthpieca of claim 15, and Reyes madified by Incept further teaches wherain the
at least one connector lies eventy spaced alang tha stability bar (Reyes fig. 1-5 see stability bar 18/20 comprises connector 36/38; para
[0028]; para [Q032]).

Regarding claim 17, Reyes in view of Incept teach the mouthpiece of claim 1, but Reyes modified by Incept doas not explicitly teach
wherein the suction connector portion comprises a cutout corresponding to a protrusion on a vacuum adapter interlocking fit. Howevar,
Incept teaches wharein the dental mouthpiece comprises a suction connector (Jncept fig. 2A-E see connector 120; para [0045]) which
connects to a vacuum source with an interlocking fit by a cutout (Incept see fig. 2A-E cutout 230; para [0043]). It wauld have been obvious
to a persan having ordinary skill in the art to have included a interiocking fit to a vacuum source as taught by Incept in the connectar
portion taught by Reyes in order to imprave the integrity of the connector and prevent failure during use.

~.Continued in next Supplemantal Box-*-
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Supplemental Box

In case the space in any of the preceding boxes is not sufficient.
Continuation of:
-*-Supplermental Box - Box V.2 - Citations and Explanations-"-

Regarding claim 18, Reyes in view of Incept teach the mouthpiece of elaim 1, and Reyes modified by inceapt further teaches where in the
suction cennector portion connects to a vacuum source (Reyes para [0030]-[0031]; para [0036]-[0038]), wherein activation of the vacuum
source provides suction of fluids from the interior space of the main body (Reyes para [0036]-[0038])

Regarding claim 19, Reyes in view of Incept teach the mouthpiece of claim 18, and Reyes modified by Incept further teaches wherein the
activation of the vacuum source draws fluids from an exteriar of the main body through the crests and troughs of the anterior intervening
wall and the posterior intervening wall, into the interiar space of the main body (Reyes para [0038]-[0038]).

Regarding claim 20, Reyes in view of Incept teach the mouthpiece af claim 1, and Reyes modified by Incept further teachss whersin the

cheek retractor portion includes a surface that applies pressure based on resilience of the cheek retractor portion (Reyes fig. 1-3 see puter
surfaca of cheek retractor portion at distal end; para [0038]; para [0023] device is flexible).

Claims 1-20 have industrial applicability as defined by PCT Article 33{4) because the subject matter can be made or used by industry.
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