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ABSTRACT OF THE DISCLOSURE 
A protective mouthpiece includes a generally U-shaped 

base member having a channel in which a filler is en 
closed. The base member is molded in one piece from 
an elastomer to form a web connecting the front and 
rear walls of the channel for protecting the upper teeth 
of the user, a lower front wall portion extending below 
the web for protecting the lower teeth and having a 
through opening for adequate breathing and speaking, 
and boss portions arranged on the underside of the Web 
for engagement by the lower molars to prevent com 
plete closure of the upper and lower teeth with the boss 
portions terminating in depending lug portions fitting 
along the inside surfaces of such lower molars to prevent 
undesired lateral movement between the upper and lower 
teeth. The filler is formed from a combined thermosetting 
and self-setting elastomer characterized by its ability to 
receive a dental impression prior to setting, to thermally 
set at about the body temperature of the user for per 
manently retaining the impression, and to form an in 
tegral chemical bond with the base member. 

The present invention relates to improvements in dental 
appliances, and more particularly to a new and improved 
protective mouthpiece for wear by those engaged in vari 
ous contact sports, especially football, to adequately pro 
tect their teeth, jaws and lips, while permitting adequate 
breathing and intelligible vocal communication. 
A typical mouthpiece is composed of a generally U 

shaped base member having a generally U-shaped chan 
nel adapted to fit over the upper or lower teeth, usually 
the upper teeth. A filler is contained within the channel 
for receiving and retaining a dental impression once the 
mouthpiece is fitted, and for absorbing or cushioning the 
force of a blow against the face of the wearer, in order 
to prevent or minimize damage to the teeth, jaws or lips. 

However, there are a number of disadvantages attend 
ant with Such typical mouthpiece. In one instance, the 
filler is formed of a heat softening and cold setting ma 
terial, requiring heating of the filler to a temperature sub 
stantially above the user's body temperature prior to in 
sertion into the mouth for taking of the impression, fol 
lowed by chilling of the filler while inserted to a tem 
perature substantially below body temperature, for per 
manently retaining the impression. Obviously, subjection 
of the user's mouth to such a wide range of temperatures 
not only results in substantial discomfort, but also can 
damage the sensitive tissues within the mouth. In another 
instance, the filler material is of the non-setting variety 
in that it can be molded and remolded without the ap 
plication of heat and cold. This eliminates the discomfort 
and possible damage caused by the thermosetting filler, 
but is bothersome in the following respects. First of all, 
its putty-like nature does not provide a permanent im 
pression of the teeth, and therefore it is not as effective 
in absorbing the shock of the inflicted blows, resulting in 
greater likelihood of injury. Secondly, if the user does 
not take meticulous care in removal and insertion of the 
mouthpiece, he must retake the impression each time for 
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a proper fit, and this he can not always do while engaged 
in competition. 

Another disadvantage of either type of filler is that it 
does not form an integral chemical bond with the base 
member, but is secured therein either by mechanical 
means and/or a layer of adhesive. As a consequence, Sep 
aration of the filler or a part thereof from the base mem 
ber is likely, especially after a short period of use. This, 
of course, renders the mouthpiece useless for all practical 
purposes. 

Moreover, as pointed out above, such typical mouth 
piece is designed to fit over only one set of teeth, usually 
the uppers. As a consequence the lower teeth, gums, jaw 
and lip are not adequately protected. Actually, limiting 
the protection to the user's upper teeth is a compromise 
which has been arrived at in order to permit the user 
to breathe adequately and to converse intelligently with 
his teammates. These two requirements are essential for 
football players, among others, and particularly the 
quarterback, who must make himself understood clearly 
in calling each play. 

Accordingly, a primary object of the present invention 
is to provide a new and improved protective mouthpiece 
which is so constructed and designed as to overcome 
these various disadvantages of such typical mouthpieces. 

Another object is to provide such a mouthpiece incor 
porating an elastomeric filler material which is not only 
thermosetting for retaining a permanent dental impres 
sion, but also is self-setting at about the body tempera 
ture of the wearer to facilitate taking of the impression 
without discomfort or damage to his mouth tissues and 
without requiring the application of any external heat 
or cold treatment, 
A further object is to provide such a mouthpiece in 

corporating an elastomeric filler which forms an integral 
chemical bond with the base member upon setting for 
permanent retention in the channel. 

Another object is to provide such a mouthpiece incor 
porating a base member which is so constructed and de 
signed as to fit over both the upper and lower teeth of the 
user for adequate protection of his upper and lower teeth, 
gums, jaws and lips. 
A further object is to provide such a mouthpiece incor 

porating a base member which is so constructed and de 
signed as to permit the wearer to breathe adequately and 
to converse intelligently with his teammates. 

Another object is to provide such a mouthpiece which 
is so constructed and designed as to induce the flow of 
saliva in the user's mouth, thereby avoiding a dry mouth 
condition to facilitate continuous wear of the mouthpiece. 

Additional objects and advantages of the invention will 
become apparent upon consideration of the following de 
tailed description and accompanying drawings wherein: 

FIG. 1 is a top perspective view of a base member form 
ing part of a preferred embodiment of the inventive 
mouthpiece; 

FIG. 2 is a bottom perspective view of such base 
member; 

FIG. 3 is a front elevational view thereof; 
FIG. 4 is a side elevational view thereof; 
FIG. 5 is a section taken on line 5-5 of FIG. 3; 
FIG. 6 is a section similar to FIG. 5, but showing the 

filler in place in the channel of the base member; 
FIG. 7 is a section similar to FIG. 6, but showing the 

mouthpiece inserted in the user's mouth during and after 
taking of the dental impression; 
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FIG. 8 is a section similar to FIG. 7, but showing the 
completed mouthpiece after taking of the impression, and 

FIG. 9 is a top plan view of the completed mouthpiece. 
Referring to the drawings, and particularly FIGS. 8 

and 9, a protective mouthpiece constituting a preferred 
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embodiment of the invention is generally indicated at 10. 
This mouthpiece includes a base member 12 and a filler 
14. The base member 12 is of generally U-shape and is 
molded in one piece from an elastomer to include a gen 
erally U-shaped channel 16 within which filler 14 is en 
closed. This filler is formed from a combined thermo 
setting and self-setting elastomer characterized by its abil 
ity to receive a dental impression prior to Setting, to ther 
mally set at about the body temperature of the user for 
permanently retaining the impression, and to form an 
integral chemical bond with base member 12 upon setting 
for permanent retention within channel 16. 
The preferred elastomer of the base member 12 is a 

thermoplastic styrene-butadiene-styrene block copolymeric 
composition which has the traditional rubbery properties 
of snappy recovery, high resilience, flexibility and low set, 
combined with the efficiency of conventional thermoplastic 
processing techniques which are achieved without the use 
of curatives and vulcanization. There are a number of 
these s-b-s compositions available, Such as the styrene 
butadiene-styrene composition of Table I in U.S. Patent 
3,265,765, as well as similar compositions also manufac 
tured by Shell Chemical Company under the designations 
Thermolastic 200, 201, 226 and referred to on pp. 71-74 
of Rubber Age, October 1966. However, Thermolastic 226 
White is most preferred because of its extensive use suc 
cessfully as tubing in milk dispensing machines, thereby 
demonstrating its acceptability under stringent Sanitary 
requirements, and because of its lower hardness. Hence, 
the resulting molded base member 12 exhibits a Shore A 
durometer hardness range of about 35–40, indicating suffi 
cient elasticity and resiliency to provide the desired shock 
absorbing characteristics. 

In molding base member 12, it is preferred that a minor 
amount of peppermint oil be added to the s-b-s composi 
tion, say seven milligrams per eight grams of elastomer 
per base member. The peppermint oil acts as a saliva 
inducer to avoid a dry mouth condition, thereby facilitat 
ing continuous wear of the mouthpiece. 
The preferred elastomer of filler 14 is, in its initial state, 

a viscous fluid composition formed from a mixture of an 
acrylic powder and an acrylic liquid monomer, the powder 
and liquid being kept separate until it is time to take the 
desired dental impression; whereupon they are thoroughly 
mixed and spread throughout channel 16. The acrylic 
powder is preferably an ethyl methacrylate polymer, which 
preferably contains a minor amount of white pigment, 
say about 1 part titanium dioxide per 1000 parts of poly 
mer. The acrylic liquid preferably is composed of an 
ethyl methacrylate monomer and dibutyl phthalate plas 
ticizer, with about 1 part of the monomer per 9 parts of 
the phthalate. When forming the desired mixture, the pro 
portion of powder to liquid employed preferably ranges, 
by weight, from about 1.4 parts to about 1.6 parts of 
powder per part of liquid, with the optimum ratio being 
about 1.5/1. 

It has been found that such non-toxic elastomer of filler 
14 has the desired combined thermo-setting and Self 
setting characteristics for facilitating the taking and re 
taining of a permanent dental impression without the appli 
cation of any external heat, except that produced by nor 
mal body temperature, and without the application of 
external cold for setting and hardening of the filler. In 
addition, it has been found that the filler elastomer forms 
an integral chemical bond with base member 12 upon 
setting, and thus insures permanent retention of filler 14 
within channel 16. Moreover, after setting, filler 14 ex 
hibits a Shore A durometer hardness range of about 
20-25, indicating that it is even softer than base member 
12, thereby possessing even greater shock absorbing char 
acteristics. 

Referring now to FIGS. 1-5, base member 12 is molded 
in one piece into a generally U-shape, and preferably 
crescent-like shape, in that the rear free end portions of 
the base member are sprung slightly inwardly toward 
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4. 
each other to ensure a firm fit when spread apart during 
insertion of the mouthpiece into the mouth of the wearer. 
The generally U-shaped channel 16 extends completely 
around base member 12 from its closed front end portion 
to its open rear end portions, and is formed by the rear side 
or surface of an upstanding and relatively tall and thick, 
front peripheral wall portion 18, the front side or surface 
of an upstanding and relatively short and thin, rear 
peripheral wall portion 20 and the adjacent upper side 
or surface of a relatively wide and thick transverse web 
portion 22 connecting such front and rear wall portions. 
The front wall portion 18 also extends downwardly 

beyond the opposite under or lower side or surface of 
web portion 22 for fitting over and adequately protecting 
the lower teeth as well as the upper teeth, and is provided 
with preferably a single central and elongated through 
opening 24 extending along the front end portion of base 
member 12 adjacent and immediately beneath the lower 
side of web portion 22. This opening permits passage of 
air into the mouth for adequate breathing even when 
the teeth are closed, and also facilitates speaking by the 
wearer for intelligible vocal communication to others. 

Front wall portion 18 is also provided with central 
notches 26 and 28 in its opposite free upper and lower 
edges respectively, at the front portion of base member 12 
to accommodate the membranes connecting the lips and 
gums of the user. The rounded upper edge of front wall 
portion 18 gradually tapers rearwardly and downwardly 
along the rear end portions of the base member toward 
the upper side of web portion 22, finally merging with 
the shorter upper free edge of rear wall portion 20 at such 
rear end portions. The lower rounded edge of front wall 
portion 18 likewise tapers rearwardly and upwardly along 
the rear end portions of base member 12 toward the lower 
side of web portion 22; however, the taper is steeper to 
facilitate insertion into the mouth of the user. 
As best seen in FIG. 1, a plurality of salients in the 

form of nubs 30 project upwardly into channel 16 from 
the upper side of web portion 22, and are spaced longi 
tudinally along the rear end portions of base member 12 
toward its closed front end portion. These nubs 30 in 
crease the surface area of contact between filler 14 and 
base member 12 and mechanically enhance the bond be 
tween the filler and the base member. 

Referring now to FIGS. 2, 5 and 6 in particular, a pair 
of diametrically opposed and Substantially flat boss por 
tions 32 project downwardly from the underside of web 
portion 22 intermediate the front and rear portions of 
base member 12 for engagement by the lower molars of 
the user to prevent the upper and lower teeth from being 
completely closed, when mouthpiece 10 is inserted into 
the user's mouth as shown in FIG. 7. Thus, any sudden 
blows tending to jam the teeth together are effectively 
resisted by these bosses 32. In addition, the bosses termi 
nate at their inner periphery in further downwardly pro 
jecting lug portions 34 which are elongated and prefer 
ably slightly curved along the rear end portions of base 
member 12. These lug portions are designed to fit snugly 
along the inside surfaces of the lower molars of the user, 
as also shown in FIG. 7, and effectively prevent unde 
sirable relative lateral movement between the upper and 
lower teeth. Lug portions 34 are particularly useful in 
preventing injury to the teeth, gums, jaws and lips of the 
wearer resulting from a sudden blow to the side of the 
lower or upper jaw. 
When the mouthpiece 10 is ready for completion, this is 

accomplished by following the steps indicated in FIGS. 
6-8. First of all, the powder and liquid are mixed to 
gether and the viscous filler 14 is spread within and 
throughout channel 16, as indicated in FIG. 6. Next, the 
user carefully inserts mouthpiece 10 into his mouth and 
forms the desired dental impression of his upper teeth, 
as illustrated in FIG. 7. After a relatively short period of 
about four or five minutes, filler 14 sets sufficiently to 
permanently retain the impression and bond with base 
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member 12, whereupon mouthpiece 10 can be removed. 
While no further heat or cold treatment is necessary, it 
is preferred that the mouthpiece be rinsed in tap water 
to remove saliva and any loose particles of the filler which 
might undesirably alter the impression. Likewise, it is 
preferred that the mouthpiece not be used for a period 
of about two hours, in order to permit complete harden 
ing of filler 14, whereupon any excess filler then can be 
trimmed off to provide the completed mouthpiece which 
is ready for use, as illustrated in FIGS. 8 and 9. During 
use, the wearer can readily move his jaws and articulate 
his tongue for proper breathing and intelligible speaking 
purposes, because the intimate fit of the filler 14 around 
the upper teeth will hold the mouthpiece in place thereon, 
while the opening 24 facilitates the desired passage of air. 

It will now be seen how the invention accomplishes its 
various objectives, and the numerous advantages thereof 
likewise will be evident. While the invention has been 
described and illustrated herein by reference to a single 
preferred embodiment, it is to be understood that various 
changes and modifications may be made therein, without 
departing from the inventive concept, the scope of which 
is to be determined by the appended claims. 
What is claimed is: 
1. A protective mouthpiece comprising a generally U 

shaped base member molded in one piece from an elasto 
mer comprising a thermoplastic styrene-butadiene-styrene 
block copolymeric composition and including a generally 
U-shaped channel, and a filler enclosed within said chan 
nel, said filler being formed from a self-setting elastomer 
characterized by its ability to receive a dental impression 
prior to setting, to thermally set at about body tempera 
ture for permanently retaining such impression, and to 
form an integral chemical bond with said base member 
upon setting for permanent retention within said channel, 
the elastomer of said filler comprising a fluid composition 
formed from a mixture of an acryilc powder comprising 
an ethyl methacrylate polymer and an acrylic liquid com 
prising an ethyl methacrylate monomer and bibutyl 
phthalate. 

2. The mouthpiece of claim 1 wherein said block co 
polymeric composition contains a minor amount of a 
saliva inducer, the proportion of powder to liquid em 
ployed in forming said mixture ranges, by weight, from 
about 1.4 to about 1.6 parts of powder per part of liquid, 
and said liquid contains about 1 part of said monomer 
per 9 parts of said phthalate. 

3. A protective mouthpiece comprising a generally U 
shaped base member molded in one piece from an elasto 
mer and including a generally U-shaped channel extend 
ing around said base member from its closed front end 
portion to its open rear end portions and being formed 
by the front side of a rear peripheral wall portion, the 
rear side of a front peripheral wall portion and the ad 
jacent side of a web portion connecting said front and rear 
wall portions, said front wall portion extending beyond 
the opposite side of said web portion and having a through 
opening extending along said front end portion adjacent 
said opposite side, said base member also including a 
pair of diametrically opposed boss portions projecting 
from said opposite side intermediate said front and rear 
end portions and terminating at their inner peripheries in 
further projecting lug portions. 

4. The mouthpiece of claim 3 wherein said base mem 
ber also includes a plurality of salients projecting into 
said channel from said adjacent side and spaced longitudi 
nally along said rear end portions toward said front end 
portion. 

5. The mouthpiece of claim 4 wherein said front wall 
portion is provided with notches in its opposite free edges 
at said front end portion, with one of said free edges 
tapering rearwardly toward said adjacent side and merging 
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with the shorter free edge of said rear wall portion at said 
rear end portions, and with the other of said free edges 
tapering rearwardly toward said opposite side. 

6. A protective mouthpiece comprising a generally U 
shaped base member molded in one piece from an elasto 
mer and including a generally U-shaped channel, and a 
filler enclosed within said channel, said channel extending 
around said base member from its closed front end por 
tion to its open rear end portions and being formed by 
the front side of a rear peripheral wall portion, the rear 
side of a front peripheral wall portion and the adjacent 
upper side of a web portion connecting said front and rear 
wall portions, said front wall portion extending down 
wardly beyond the opposite lower side of said web portion 
and having a through opening extending along said front 
end portion adjacent said lower side, and said filler being 
formed from a self-setting elastomer characterized by its 
ability to receive a dental impression prior to setting, to 
thermally set at about body temperature for permanently 
retaining such impression, and to form an integral chemi 
cal bond with said base member upon setting for perma 
nent retention within said channel. 

7. The mouthpiece of claim 6 wherein said base mem 
ber also includes a plurality of salients projecting up 
Wardly into said channel and filler from said upper side 
and spaced longitudinally along said rear end portions to 
ward said front end portion, and the elastomer of said 
base member comprises a thermoplastic block copolymeric 
composition. 

8. The mouthpiece of claim 6 wherein said base mem 
ber also includes a pair of diametrically opposed boss 
portions projecting downwardly from said lower side 
intermediate said front and rear end portions and termi 
nating at their inner peripheries in further downwardly 
projecting lug portions, and the elastomer of said filler 
comprises a fluid composition formed from a mixture of 
an acrylic powder and an acrylic monomeric liquid. 

9. The mouthpiece of claim 8 wherein said base mem 
ber also includes a plurality of salients projecting up 
wardly into said channel and filler from said upper side 
and Spaced longitudinally along said rear end portions 
toward said front end portion, the elastomer of said 
base member comprises a thermoplastic styrene-butadiene 
styrene block copolymeric composition, said acrylic pow 
der comprises an ethyl methacrylate polymer, and said 
acrylic liquid comprises an ethyl methacrylate monomer 
and dibutyl phthalate. 

10. The mouthpiece of claim 9 wherein said front wall 
portion is provided with notches in its opposite free up 
per and lower edges at said front end portion, with said 
upper edge tapering rearwardly and downwardly toward 
Said upper side and merging with the shorter free upper 
edge of said rear wall portion at said rear end portions, 
and with said lower edge tapering rearwardly and up 
Wardly toward said lower side, said block copolymeric 
composition contains a minor amount of saliva inducer, 
the proportion of powder to liquid employed in forming 
said mixture ranges, by weight, from about 1.4 to about 
1.6 parts of powder per part of liquid, and said liquid 
contains about 1 part of said monomer per 9 parts of said 
phthalate. 
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