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1
MOUTHGUARD

FIELD OF THE INVENTION

The present invention relates to the field of safety, more
particularly to the prevention and/or reduction of damage
caused by impact injuries. More specifically, the invention
pertains to the use of mouthguards in the field of oral and
dental safety.

BACKGROUND OF THE INVENTION

Mouthguards are used in a variety of environments to pre-
vent or reduce injuries to the inside of the mouth, teeth, and
the jaw by absorbing some or all of the impact of blows to the
face and head. The use of mouthguards is especially well
known in such sports as football, hockey, boxing and other
contact sports in which blows to the face and head are
expected. Within the past few years, the use of mouthguards
has extended to other sports such as basketball in which
accidental blows can occur. Mouthguards can prevent con-
cussions, tissue damage to the mouth, loosening of teeth, and
misalignment and dislocations of the temporal-mandibular
joint.

Two main factors are important in fabricating a mouth-
guard. First, the mouthguard must be able to absorb the shock
of blows to the head, face, and teeth to prevent the injuries
described above. Second, the mouthguard must be comfort-
able in the user’s mouth. These two factors can often be
conflicting as harder more rigid materials may absorb blows
more effectively but are more uncomfortable when worn as
they do not easily conform to the contours of the mouth.
Conversely, a softer mouthguard may be more comfortable
but less able to absorb blows sufficiently to prevent injuries.
In addition, it is important to shape the mouthguard to allow
the user to breath easily and without obstruction when play-
ing a particular sport and to enable a user to easily keep the
mouthguard in his or her mouth.

Kittelsen, et al. are inventors of a family of patents disclos-
ing a mouthguard in which a nonsoftenable frame is covered
by a skin of softenable substance. U.S. Pat. Nos. 6,588,430,
6,691,710, and 6,675,807 all disclose a mouthguard that also
includes a detached lower part with projections that fit into
aligned holes in the upper portion. The mouthguard is formed
by placing it in boiling water to soften and then biting down
on the guard. One drawback is that the softenable material is
only a skin and thus may not be thick enough to both provide
protection from impact and still be comfortable to wear.

Therefore, there remains in the field a need for a mouth-
guard fabricated from thermoplastic materials that can be
softened and molded by the user of the mouthguard.

SUMMARY OF THE INVENTION

The present invention broadly comprises a mouthguard
that comprises an upper portion in the form of a u-shaped
channel having an inner wall, an outer wall, and a floor with
the floor of the u-shaped channel defining a plurality ofholes,
a lower u-shaped platform in the form of a u-shaped base
having a plurality of posts distributed on the u-shaped base
and extending therefrom, and a filler material molded to the
inside the u-shaped channel of the upper portion. Each of the
plurality of posts is aligned with one of the plurality of holes
such that at least a portion of the length of each of the posts
extends through the aligned slot or hole when the lower
portion is joined with the upper portion. In one embodiment,
the mouthguard includes an attachment strap.
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One object of the present invention is to provide a mouth-
guard having a three layer laminate construction.

A second object of the present invention is to supply a
mouthguard that possesses at least one air cushion.

A third object of the present invention is to disclose a
mouthguard in which all the materials of construction are
softened and become moldable when dipped into heated
water.

An additional object of the present invention is to provide
a mouthguard that can be formed with or without a fixedly
attached strap.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

The nature and mode of the operation of the present inven-
tion will now be more fully described in the following
detailed description of the invention taken with the accompa-
nying drawing Figures, in which:

FIG. 1 is a top perspective of the mouthguard of the present
invention;

FIG. 2 is a top view of the upper portion of the mouthguard
of the present invention;

FIG. 3 is a bottom perspective view of the upper portion
showing the grooves around the perimeter of the holes
defined by the floor of the upper portion;

FIG. 4 is a top perspective view of the platform of the
mouthguard of the present invention;

FIG. 5 is a side view of the assembled mouthguard of the
present invention;

FIG. 6 is a cross section view of a portion of the assembled
mouthguard through a post pressed into a hole of the upper
portion of the mouthguard;

FIG. 7 is a top perspective view of a strap to be used to
attach the mouthguard to a helmet;

FIG. 8 is a bottom perspective view of an alternate embodi-
ment of the upper portion of the mouthguard of the present
invention;

FIG. 9 is a cross section view of the alternate embodiment
of the mouthguard of the present invention showing the strap
attached to the mouthguard between the upper portion and the
bottom platform;

FIG. 10 is a top perspective view of an alternate embodi-
ment of the mouthguard of the present invention;

FIG. 11 is a top perspective view of the alternate embodi-
ment of the mouthguard of the present invention showing
posts extending from the platform into the u-shaped channel;

FIG. 12 is a bottom perspective view of the bottom surface
of the upper portion of the alternate embodiment of the
mouthguard;

FIG. 13 is atop perspective view of the upper portion of the
alternate embodiment of the mouthguard;

FIG. 14 is atop perspective view of one mode for attaching
the strap to the alternate embodiment of the mouthguard;

FIG. 15 is a top perspective of view of the alternate embodi-
ment of the mouthguard of the present invention showing the
strap extending from the platform and attached to post under-
cuts by prongs formed from the strap header;

FIG. 16 is a bottom perspective view of the alternate
embodiment of the assembled mouthguard in which the strap
is attached to the undercuts surrounding the front posts of the
u-shaped platform;

FIG.17is aside view ofa variation of the alternate embodi-
ment of the mouthguard in which the strap is not attached;

FIG. 18 is a side view of mouthguard 100 after the molding
process is performed; and,
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FIG. 19 is a cross section view of mouthguard 100 taken
along 19-19 of FIG. 18 showing an air cushion enclosed
within the molded mouthguard.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS OF THE INVENTION

At the outset, it should be appreciated that like drawing
numbers on different drawing views identify identical struc-
tural elements of the invention. It also should be appreciated
that figure proportions and angles are not always to scale in
order to clearly portray the attributes of the present invention.

While the present invention is described with respect to
what is presently considered to be the preferred embodi-
ments, it is understood that the invention is not limited to the
disclosed embodiments. The present invention is intended to
cover various modifications and equivalent arrangements
included within the spirit and scope of the appended claims.

Adverting to the drawings, FIG. 1 is a top perspective view
of mouthguard 10 of the present invention. FIG. 1 depicts
mouthguard 10 in an assembled condition without an attach-
ment strap. Upper portion 11 is a u-shaped channel that
includes outer wall 12 and inner wall 13 connected to floor 14
(not seen in FIG. 1) on the outer perimeter and inner perim-
eter, respectively, to form an integral unit. Walls 12 and 13
may each extend as one continuous wall around floor 14 or
may each comprise two or more walls distributed around floor
14. Preferably, walls 12 and 13 and floor 14 are joined into an
integral unit during a suitable molding process. Such molding
processes are well known to those with skill in the art.

Mouthguard 10 also comprises lower u-shaped platform 20
seen attached to the bottom of upper portion 11. At least part
of'the length of posts 24 extends through holes 18 (not seen in
FIG. 1). Filler material 30 is molded into the inside of upper
portion 11. Filler 30, upper portion 11, and platform 20
together form a three layer laminate device.

FIG. 2 is a top view of upper portion 11 of mouthguard 10
before assembly with platform 20 and before addition of filler
material 30. U-shaped floor 14 is seen extending the length of
upper portion 11. Floor 14 is flanked on either side by outer
wall 12 and inner wall 13. In the embodiment shown, inner
wall 13 comprises two walls that extend from the end of each
leg of the “U” and taper toward floor 14 near the start of the
curve of theu shape. As explained below, in one embodiment,
a groove between each of inner walls 13 forms part of a header
orifice. As explained below, groove 42 is configured to receive
strap 40 when mouthguard 10 is finally assembled. In an
alternate embodiment, inner wall 13 may extend as a single
wall around the inner perimeter of floor 14 with groove 42
absent from floor 14. Holes 18 are defined by floor 14.

FIG. 3 is a bottom perspective view of upper portion 11.
Holes 18 extend through floor 14. Ina preferred embodiment,
at least one perimeter groove 184 is formed into bottom
surface 14a to surround the perimeter of each hole 18. In the
embodiment shown, holes 18 are shaped into round orifices or
oval shaped slots and grooves 18a are around each hole 18.

FIG. 4 is a top perspective view of platform 20. Platform 20
is also u-shaped similar to upper portion 11. U-shaped base 21
supports a plurality of posts 24 distributed around base 21. It
is readily seen that posts 24 are shaped to fit into a correspond-
ing hole 18 in upper portion 11 as described below. In a
preferred embodiment, the upper ends 245 of posts 24 are
tapered, while the bottom portion is substantially straight.
More preferably, undercuts 24a are in direct contact with
platform 20 and extend from platform 20 to surround posts 24
and are sized and shaped to fit into grooves 18a on the under-
side of upper portion 11. As seen in FIG. 4, each of the
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undercuts 24a is shorter than the post 24 that it surrounds as
measured from the u-shaped base 21. This is also seen in FIG.
6 which shows the top of post 24 as higher than the top of
undercut 24a as measured from u-shaped base 21.

FIG. 5 is a side view of assembled mouthguard 10. Under-
cuts 24a are seen extending from base 21 to bottom surface
14a of upper portion 11. In the embodiment shown, each of
posts 24 is aligned with one of holes 18. The assembly of
mouthguard 10 is performed by pressing posts 24 of platform
20 into holes 18 of upper portion 11. Preferably, the shape of
each post 24 conforms to the shape of corresponding
(aligned) hole 18. For example, as seen in FIGS. 2-4, the
round posts 24 are pressed into round orifices 18, while oval
posts 24 are pressed into oval slots 18. While mouthguard 10
may be formed using posts 24 without undercuts 24a, pref-
erably undercuts 24a are shaped to fit into corresponding
grooves 18a. When pressed together, platform 20 is attached
toupper portion 11. FIG. 6 is a cross section through a post 24
pressed into hole 18 with undercut 24a fitting into groove 18a.

Also seen in FIG. 5 is the plurality of gaps 26 formed
between undercuts 24a or, alternatively, posts 24. Each gap 26
is defined by bottom surface 14a, base 21, and two succeeding
undercuts 24a or posts 24. By succeeding is meant posts 24 or
undercuts 24a that follow immediately in sequence in distri-
bution around platform 20. Gaps 26 act as air cushions
between upper portion 11 and platform 20 that help to dissi-
pate and lessen the force of a blow to the head or face.

FIG. 7 is a top perspective view of strap 40. As described
below, in an alternate embodiment, strap 40 is attached to
mouthguard 10 to enable mouthguard 10 to be easily acces-
sible to the user by attaching it to a helmet such as a football
helmet or lacrosse helmet. Header 42q is positioned at one
end of strap 40. Leader 46 is atthe end opposite ofheader 424.
Strap 40 defines a plurality of strap holes 44. In one embodi-
ment of strap 40, lug 48 is positioned on strap 40 to be
removably pressed into one of receiving holes 44 when the
strap is folded for packaging. Strap 40 may be attached to
helmet by wrapping it around a helmet face mask and insert-
ing leader 46 into one of strap holes 44.

In one embodiment of mouthguard 10, header 424« fits into
groove 42 on platform 20. When platform 20 is pressed
together with upper portion 11, head 424 is trapped or wedged
between upper portion 11 and platform 20 thereby attaching
strap 40 to mouthguard 10. When the strap-mouthguard
assembly is placed in boiling or near boiling water, as
described below, strap 40 becomes fixedly attached to mouth-
guard 10 after the user bites down on the softened mouth-
guard.

FIG. 8 is a bottom perspective view of an alternate embodi-
ment of upper portion 11. Groove 42 is formed at the bottom
of the curve of the u-shaped upper portion. Most preferably,
the outline of groove 42 possesses the same shape and size as
header 424 of strap 40 to allow for a snug fit of header 424 into
groove 42.

FIG. 9 1s a cross section view of the alternate embodiment
of mouthguard 10 showing strap 40 attached to mouthguard
10. Header 42a is seen positioned in groove 42 and pressed
between wall 12 and platform 20. Shoulders 425 and 42¢ rest
against complementary shoulders in header orifice 42 and
platform 20 to hold header 424 in place.

To assemble mouthguard 10 and customize it to a particular
user’s mouth cavity, holes 18 of upper portion 11 and posts 24
of platform 20 are aligned and the two pieces are pressed
together so that at least part of the length of each of posts 24
extends through holes 18 and, in a preferred embodiment,
undercuts 24a fit snugly into grooves 18a. Assembled mouth-
guard 10 is then dipped into hot water. Preferably, the water is
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brought to a boil after which the heat is removed from the
water for about 30 seconds. Assembled mouthguard 10 is then
held in the “near boiling” water for about 30 seconds. After
shaking off the excess water, the user bites into the mouth-
guard. Because the boiling water presoftens mouthguard 10,
it will form around the wearer’s particular upper jaw and bite
configuration. In addition, the wearer may suck on mouth-
guard 10 while biting to remove air from the softened mate-
rial.

In shaping the embodiment that includes strap 40, upper
portion 11 and platform 20 are pressed together as described
above. Before placing assembled mouthguard 10 into the
boiling or near boiling water, strap 40 is inserted through
groove 42 from the inside of the curve ofthe u-shaped mouth-
guard 10 so that header 424 rests in groove 42 and leader 46
extends from mouthguard 10. Using strap 40 as a handle,
mouthguard 10 is dipped into the boiling or near boiling water
for about 30 seconds. Excess water is then shaken off after
which the wearer bites down on the softened mouthguard 10
to form it into the shape of the wearer’s mouth. Because
header 42a is softened with upper portion 11 and platform 20,
upper portion 11 and platform 20 are molded around header
42a to fixedly or permanently attach strap 40 to mouthguard
10.

FIG. 10 is a top perspective view of a second embodiment
100 of the mouthguard of the present invention. Upper por-
tion 111 is seen attached to strap 140. Upper portion 111 is
formed into a u-shaped channel including outer wall 112,
inner wall 113, and floor 114. Filler material 130 covers floor
114 and posts 124 (not seen in FIG. 10). Filler material 130 is
molded into the inside of upper portion 111. Filler 130, upper
portion 111, and platform 120 together form a three layer
laminate device. In some embodiments, posts 124 will be
visible through filler 130 depending on the filler material
used. As explained below, platform 120 is attached to upper
portion 111 in a manner similar to assembled mouthguard 10.
A portion of strap header 142 is seen at the curve portion of
mouthguard 100.

FIG. 11 is a top perspective view of mouthguard 100 show-
ing posts 124 extending from platform 120 through holes 118
into the u-shaped channel as seen through filler 130. As
described below, posts 125, positioned in the front of mouth-
guard 100 at the curve of the u-shaped platform 120, are
specifically shaped to receive header 142.

FIG. 12 is abottom perspective view of the bottom of upper
portion 111. Similar to mouthguard 10 discussed above, bot-
tom surface 1144 of floor 114 defines holes 118. Grooves
118a surround the perimeter of holes 118. FIG. 13 is a top
perspective view of upper portion 111 of mouthguard 100.
Similar to holes 18 of mouthguard 10, holes 118 are prefer-
ably shaped to receive posts 124 having a complementary
shape in order to create a snug fit when platform 120 is joined
to upper portion 111.

FIG. 14 is a top perspective view of an alternate mode for
attaching strap 140 to mouthguard 100. Header 142 includes
two prongs 150 shaped to fit closely around undercuts 125a
that each surround posts 125. Preferably, undercuts 125a are
shaped so that prongs 150 are attached by snapping them into
position to form a tight fit. For example, as seen in FIG. 14,
undercuts 125a include a flat facing 1255 shaped to conform
to the shape of prongs 150. In an alternate embodiment,
prongs 150 may be configured or sized to be about as thick as
undercuts 124a surrounding posts 124 on platform 120 and
may be attached directly to posts 125. The added thickness
would enable prongs 150 to act similar to undercuts 124a to
form gaps or air cushions 126 (not seen in FIG. 14). FIG. 15
is a top perspective of view of mouthguard 100 showing strap
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140 extending from platform 120 and attached to undercuts
125a by prongs 150. It will be recognized by those skilled in
the art that other attachment designs may be used to attach
strap 140 to posts 125 and/or undercuts 125a.

FIG. 16 is a bottom perspective view of assembled mouth-
guard 100 in which strap 140 is attached to undercuts 125a
using prongs 150. Platform 120 is attached to upper portion
111 similar to mouthguard 10 in that posts 124 and 125 are
pushed through holes 118 in upper portion 111. In the pre-
ferred embodiment shown, undercuts 124a and 125a fit into
one or more of grooves 118a. Prongs 150 of strap header 142
are fit next to or around undercuts 1254 and held in placed by
a snap-fit or other suitable attachment method. By snap-fit is
meant that prongs 150 and/or posts 125 or undercuts 1254 are
sized to require a slight flexion to fit prong 150 around an
undercut or post. After placing it around a post or undercut,
prong 150 will attempt to flex back to its original shape,
thereby forcing a tight fit with either post 125 or undercut
1254.F1G. 17 is a side view of another embodiment of mouth-
guard 100 in which strap 140 is not attached. Similar to
mouthguard 10 discussed above, mouthguard 100 may be
assembled and molded with or without strap 140. In both
modes, assembled mouthguard 100 includes gaps 126
between undercuts 124a and/or undercuts 125a. Similar to
mouthguard 10, gaps (air cushions) 126 are defined by under-
cuts 124a and/or 1254 (not seen in FIG. 17), platform base
121, and undersurface 114a. In a different embodiment, posts
124 and/or 125 may replace undercuts 124a and/or 125a.

A method similar, if not identical, the assembly and mold-
ing method for mouthguard 10 is used to shape mouthguard
100. As with mouthguard, the same method is used when
strap 140 is attached to front undercuts 125a. Upper portion
111 and platform 120 are pressed together as described above
with or without strap 140. Before placing assembled mouth-
guard 100 into the boiling or near boiling water, strap 140 is
attached to posts 125 or undercuts 125a. Using strap 140 as a
handle, if attached, mouthguard 100 is dipped into the boiling
or near boiling water for about 30 seconds, excess water is
shaken off after which the wearer bites down on the softened
mouthguard 10 to form it into the shape of the wearer’s
mouth. Preferably heat is removed form boiling water for
about 30 seconds before mouthguard is placed in the water.
Because header 142 is softened with upper portion 111 and
platform 120, upper portion 111 and platform 120 are molded
around header 142 to fixedly or permanently attach strap 140
to mouthguard 100.

FIG. 18 is a side view of mouthguard 100 after the molding
process is performed. The material used to fabricate the
mouthguard is softened sufficiently to compress the posts
and/or undercuts so that air cushions are enclosed by upper
portion 111 and platform 120. FIG. 19 is a cross section view
of mouthguard 100 taken along 19-19 of FIG. 18. The cross
section is taken through one of air cushions 126 after the
molding (fitting) process. Air cushion 126 is present after
fitting and is enclosed by compressed undercut 1244, bottom
surface 114a, and base 121. Mouthguard 10 and air cushions
26 are compressed in a similar manner during the fitting
process.

Although a variety of materials may be used to fabricate
mouthguards 10 and 100, ethyl vinyl acetate (EVA) is pre-
ferred as it readily softens in boiling water and remains soft
after water immersion for a sufficient time to allow molding in
the wearer’s mouth to occur. In a more preferred embodi-
ment, the material for fillers 30 and 130 is made from a softer
or “low melt” grade of EVA than upper portions 11 and 111
and platforms 20 and 120. Other materials that may be used in
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a similar manner include Kraton styrene polymer material,
PVC, and ENGAGE™, a polyethylene polymer product pro-
duced by Dow Chemical.

Thus it is seen that the objects of the invention are effi-
ciently obtained, although changes and modifications to the
invention should be readily apparent to those having ordinary
skill in the art, which changes would not depart from the spirit
and scope of the invention as claimed.

We claim:

1. A mouthguard comprising:

an upper portion in the form of a u-shaped channel having
an inner wall, an outer wall and a floor, said floor of said
u-shaped channel defining a plurality of holes;

alower platform having a u-shaped base and a plurality of
posts distributed on said u-shaped base and extending
therefrom; and,

a filler material molded to the inside of said u-shaped
channel of said upper portion;

wherein said each of said plurality of posts is aligned with
one of said plurality of holes such that at least a portion
of the length of each of said plurality of said posts
extends through said aligned hole when said lower plat-
form is joined with said upper portion;

at least one undercut segment in direct contact with and
extending from said u-shaped base of said lower plat-
form and surrounding at least one of said plurality of
posts and wherein each of said at least one undercut
segments is positioned between said upper portion and
said base of said lower platform when said lower plat-
form is joined with said upper portion;

wherein the height of said at least one of said plurality of
posts measured from said u-shaped base of said lower
platform to the end of said at least one post of said
plurality of posts is higher than the height of said at least
one undercut segment that surrounds said at least one of
said plurality of posts measured from said u-shaped base
of said lower platform;

at least one perimeter groove, wherein each of said at least
one perimeter grooves is cut into said bottom surface of
said floor of said upper portion around one of said plu-
rality of holes so as to surround one of said plurality of
holes, each of said at least one perimeter grooves having
a depth less than said each one of said plurality of holes
such that each of said at least one undercut segments fits
into one of said at least one perimeter grooves when said
lower platform is joined with said upper portion;

wherein a groove is molded into a bottom surface of said
floor of said u-shaped channel of said upper portion.

2. The mouthguard as recited in claim 1 further comprising

an attachment strap, said attachment strap having a header at
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one end of said strap wherein said header is shaped to fit into
said groove between said upper portion and said lower plat-
form, wherein said attachment strap is attached to said mouth-
guard when said lower platform is joined to said upper por-
tion.

3. The mouthguard as recited in claim 2 wherein said
attachment strap defines a plurality of strap holes distributed
along the length of said strap and includes at least one leader
at the other end of said strap configured to fit through at least
one of said plurality of strap holes.

4. The mouthguard as recited in claim 1 further comprising
an attachment strap, said attachment strap having a header at
one end of said strap wherein said header is shaped to attach
to at least one of said plurality of posts.

5. The mouthguard as recited in claim 4 wherein said
header is shaped to attach to said at least one post using a snap
fit.

6. The mouthguard as recited in claim 5 wherein said
shaped header comprises two prongs wherein each of said
two prongs is shaped to attach to a separate one of said
plurality of posts.

7. The mouthguard as recited in claim 1 further comprising
an attachment strap, said attachment strap having a header at
one end of said strap wherein said header is shaped to attach
to at least one of said plurality of undercut segments.

8. The mouthguard as recited in claim 7 wherein said
header is shaped to attach to said at least one undercut seg-
ment using a snap fit.

9. The mouthguard as recited in claim 8 wherein said
shaped header comprises two prongs wherein each of said
two prongs is shaped to attach to a separate one of said
plurality of posts.

10. The mouthguard as recited in claim 1 wherein said
upper portion and lower platform are each fabricated from
ethylene vinyl acetate.

11. The mouthguard as recited in claim 10 wherein said
filler material is softer than said upper portion and said lower
platform.

12. The mouthguard as recited in claim 11 wherein said
softer material is ethylene vinyl acetate.

13. The mouthguard as recited in claim 1 wherein at least
one air cushion is formed between two posts.

14. The mouthguard as recited in claim 13 wherein said at
least one air cushion comprises a plurality of air cushions.

15. The mouthguard as recited in claim 1 wherein at least
one air cushion is formed between two succeeding undercut
segments.

16. The mouthguard as recited in claim 15 wherein said at
least one air cushion comprises a plurality of air cushions.
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